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PREFACE 


FOURTH    AMERICAN    EDITION. 


The  cordial  appreciation  by  the  English  speaking  profession  of  the 
translation  of  Professor  Stellwag's  work,  has  encouraged  the  under- 
fiigned  to  undertake  and  complete  the  task  of  preparing  a  new  Edition 
from  the  last  German  one.  It  will  be  found  that  about  one  hundred 
and  fifty  pages  are  entirely  new,  while  changes  have  been  made  in 
nearly  every  page  of  the  work.  The  index  of  subjects  has  also  been 
made  more  complete,  while  one  of  authors,  which  is  not  found  in  the 
German  Edition,  has  been  added. 

Although  the  industry  and  erudition  of  the  distinguished  author 
have  allowed  the  translators  a  very  small  field  for  the  introduction  of 
new  material,  the  views  of  American  and  English  writers  have  been 
amplified  on  some  few  points.  The  article  on  cataract  has  been 
enlarged  by  the  description  of  two  new  methods  of  removing  the 
crystalline  lens.  The  subject  of  the  use  of  the  direct  method  of 
examining  the  fundus  of  the  eye,  has  been  fully  discussed  in  the 
Appendix,  and  a  description,  with  illustrations,  of  Dr.  Loring's  adap- 
tation of  the  ophthalmoscope  to  this  method  has  been  added. 

In  presenting  this  volume,  which  is  almost  a  new  one,  to  the  pro- 
fession, the  Translators  venture  to  repeat  the  conviction  expressed  in 


IV  PREFACK. 

tlie  Preface  to  tlie  First  Edition,  that  those  wlio  give  it  a  careful  study 
will  thereby  lay  the  foundations  for  a  tliorough  and  exact  knowl- 
edge of  the  diseases  of  the  eye,  and  they  hope  that  its  intrinsic 
merits  of  completeness  and  thoroughness,  will  atone  for  the  diiference 
which  must  exist  between  a  translation  and  a  work  originally  written 
in  the  English  language. 

D.  B.  St.  John  Eoosa. 

Charles  S.  Bull,  of  St.  Louis,  Mo, 
New  York,  ifarcA,  1878. 


TRANSLATORS'  PREFACE. 


Ths  time  has  certainly  cpme  when  a  complete  and  acceptable 
treatise  on  the  diseases  of  the  eye^  including  its  minnte  anatomy,  will 
be  cordially  received  by  the  American  medical  profession.  We  hope 
that  the  translation  of  Professor  Stell wag's  book,  herewith  presented, 
may  prove  to  be  such  a  work. 

Doubtless  a  compilation  adapted  more  especially  to  the  professional 
habit  of  thought  in  England  and  the  United  States,  would  have  some 
advantages  over  a  work  originally  prepared  for  medical  men  speaking 
another  tongue.  But  we  have  believed  that  the  present  work  pre- 
eeuted  sufficient  advantages  to  outweigh  any  such  objections  to  it. 

Moreover,  without  disregarding  the  great  assistance  rendered  by 
English  and  French  surgeons,  we  must  consider  the  present  advanced 
position  of  ophthalmology  as  due,  in  a  great  measure,  to  the  labors  of 
the  Germans.  Under  these  circumstances,  it  seems  just  to  recognize 
this  fact  by  presenting  a  text-book  which  is  regarded  as  one  of  the 
best  in  the  German  language. 

We  had  nearly  finished  a  translation  of  the  second  edition,  when 
the  author  informed  us  that  a  third  was  in  preparation.  The 
changes  and  additions  were  so  many,  that  we  found  it  necessary  to 
begin  our  work  anew,  and  we  accordingly  translated  this  third  edition 
from  advance  sheets  sent  by  the  author.  Thus  our  labors  as  transla- 
tors were  greatly  increased,  but  on  the  other  hand  we  found  very 
little  to  do  as  editors. 

Our  work  has  been  conscientiously  performed,  and  yet,  imdoubtedly, 
many  imperfections  will  be  found,  for  which  we  ask  the  indulgence 
of  the  profession.  We  oflfer  this  book  to  our  professional  brethren 
with  the  firm  conviction  that  those  who  give  it  a  careftd  study  will 
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thereby  lay  the  foundation  for  a  thorough  and  practical  knowledge  of 
the  diseases  of  the  eye. 

In  revising  the  translation  and  preparing  it  for  the  press,  we  have 
receired  the  enconragement  and  assistance  of  our  friends,  Drs.  Gteorge 
H.  Humphreys  and  G^rge  M.  Beard,  to  each  of  whom  we  desire  to 
present  onr  cordial  acknowledgments. 

The  publishers  also  deserve  our  thanks  for  the  hearty  manner  in 
which  they  have  endeavored  to  render  the  mechanical  execution  of  the 
work  such  as  should  be  creditable  to  its  subject 

The  additions  made  by  the  Translators  will  be  found  inclosed  in 

brackets,  and  in  the  Appendix. 

Ohas.  E.  Haoklst. 

D.  B.  St.  Jobs  Booaa. 
Niw  ToBK,  Deeember^  1867. 


.AUTHOR'S   PREFACE 

TO  THE  AMEBICAK  EDITION. 


Ophthalmology  has  undergone  many  changes  in  £he  last  fifteen- 
years.    We  are  no  longer  content  with  a  methodical  arrangement  of; 
the   symptoms  of  disease,  and  with  set  empirical  formulas  for  their 
cure;  but   we  strive  with  all  our  might  toward  the  proper  under- 
standing of  pathological  conditions  and  processes.    The  genius  of 
the  present  age  urges  us  on  in  this  latter  course,  with  great  power,  and . 
the  conviction  is  constantly  becoming  more  firmly  rooted,  that  it  is  • 
only  a  clearer  insight  into  the  nature  of  morbid  deviations,  which  can 
furnish  a  firm  basis  for  treatment.    Mere  observations  on  patients  are 
never  sufScient  for  our  present  aims  in  the  practice  of  ophthalmology. 
Every  kind  of  scientific  assistances  must  be  brought  in  and  made  use  of. 
Thanks  to  the  united  eflTorts  of  many  able  men,  and  to  the  division  of 
labor  amoDg  them,  this  requirement  has  been  amply  ftilfiUed,  and  we 
have  fully  realized  the  influence  which  an  exact  knowledge  of  the 
minute  structure  of  the  eye,  its  pathological  anatomy,  physiology,  and 
optics,  exert  upon  ophthalmology.     In  all  the  various  departments  of 
our  knowledge  of  the  diseases  of  the  eye,  this  influence  has  been 
demonstrated  by  the  most  important  advances.     The  greater  portion 
of  this  subject  has  been  newly  worked  up  from  the  very  foundations, . 
while  a  number  of  portions,   already   fruitful,  have  been  made  to 
produce  more  abundantly.     There  has  also  been  extraordinary  pro- 
gress in  the  resources  of  treatment. 

Under  such  circumstances,  the  older  text-books,  excellent  as  they 
were  in  other  respects,  could  no  longer  answer  for  the  purpose  of  edu- 
cation in  the  science  and  art  of  ophthalmology.  There  was  an 
imperative  necessity  for  a  treatise  which  should  blend  the  acquisi^ 
tions  of  an  earlier  period,  with  those  of  modem  time,  into  an  harmo- 


Vlll  AUTHOH'S  PREFACE. 

nious  whole.  This  is  the  task  which  I  have  undertaken,  in  oflering 
the  present  work. 

I  have  labored  particularly  to  give  a  faithful  and  comprehensive 
representation  of  the  present  position  of  the  science.  I  have,  there- 
fore, gone  over  the  great  mass  of  material  on  this  subject,»80  far  as  it 
was  accessible  to  me,  with  all  possible  care,  and  have  taken  from  it 
what  appeared  to  me  to  be  valuable,  or  even  that  which,  in  spite  of 
its  inexactness,  seemed  to  have  acquired  a  certain  importance,  and, 
therefore,  demanded  elucidation. 

The  pathological  descriptions  depend,  for  the  greater  part,  on  my 
own  labors.  So  far  as  microscopic  conditions  come  into  consideration, 
they  rest  on  Professor  "Wedl's  "  Atlap  der  Pathologischen  Histologie." 
This  latter  is  a  rich  mine  of  unadorned  facts,  which  has  been  often 
used  by  others,  but  which  is  apt  to  be  seldom  cited.  In  the  preparar 
tion  of  the  section  on  tumors,  the  excellent  work  of  VntoHow  has  been 
used  as  the  basis. 

The  part  which  treats  of  the  anomalies  of  refraction  and  accom- 
modation, rests  in  general  on  the  principles  which  I  first  announced 
more  than  twelve  years  ago,  in  the  Vienna  Imperial  Academy  of 
Scieuces,  and  which,  since  that  time,  have  everywhere  served  as 
the  basis  of  investigation.  Tlie  nucleus  of  this  subject  lies  in  the 
strict  separation  of  refraction  and  accommodation,  and  in  the  refer- 
ence of  the  individual  errors  to  deviations  in  the  absolute  visual 
distance ;  that  is,  to  the  difference  between  the  distance  of  the  far  and 
near  point  of  vision. 

The  section  on  impairments  of  the  functions  of  the  ocular  muscles, 
appears  as  the  first  attempt  to  make  a  practical  use  of  Listing's  laws 
governing  the  movements  of  the  eyes,  and  those  educed  by  Hering  as 
regulating  binocular  vision. 

In  order  to  remove  any  subjective  coloring,  as  far  as  possible,  I 
have  avoided  any  allusion  to  my  own  writings  in  the  text.  On  the 
contrary,  where  the  labors  of  others  of  a  recent  date  have  been  woven 
into  the  literature  of  the  subject,  and  where  it  became  necessary 
either  to  support  the  views  advanced  by  an  accumulation  of  authori- 
ties, or  to  leave  the  presentation  of  them  to  their  originators,  I  have 
never  neglected  to  give  the  names  of  the  authors. 


AITTHOB'S  PREFACB.  IX 

Those  who  are  familiar  with  the  literature  of  ophthalmology,  will 
find  many  deviations  when  the  citations  of  this  work  are  compared  with 
those  of  some  other  modem  writings.  The  reason  of  this  is,  that  I 
have  kept  myself  strictly  within  the  hounds  of  historical  truth,  and 
that  I  have  disdained  to  injure  or  advance  the  interests  of  any  persons 
or  schools,  hy  any  misplacement  of  authorities. 

When  not  otherwise  indicated,  the  anatomical  preparations  from 
which  the  wood-engravings  are  made,  were  all  taken  from  my  collection. 

The  chromo-lithographic  plates  were  made  from  originals  and 
painted  entirely  from  life,  and  the  appearances  of  one  eye  were 
combined  with  those  of  another  to  a  very  small  extent  only,  on  account 
of  want  of  room. 

In  the  authorities,  I  have  not  given  the  titles  of  works  in  fall,  but 
this  omission  scarcely  requires  explanation. 

Stellwag. 
ViXNVA,  Sqfteniber,  1867. 


ADVERTISEMENT 


SECOND  AMERICAN  EDITION 


Owing  to  the  favorable  reception  and  very  rapid  sale  of  the  first 
edition  of  this  work,  there  has  been  but  little  time  for  any  advances  to 
occur  in  our  knowledge  of  ophthalmology,  nor  has  there  been  much 
opportunity  for  a  thorough  revision  of  this  book.  The  changes  in  the 
present  issue  consist  chiefly  in  the  correction  of  some  typographical 
errors. 
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INFLAMMATION  OF  THE  EYE  AND  ITS  RESULTS 


INTRODUCTORY  SECTION. 


GEXERAL  OBSERVATIONS  ON  THE  INTRAOCULAR  CIRCULATION  AND 
THE  TREATMENT  OF  DISEASES  OF  THE  EYE. 

TPhk  object  of  all  treatment  i8  to  give  as  favorable  a  direction  as  is  possible  to  the 
nutrition.     By  thus  doing,  resolution  of  any  impairment  of  its  functions  is  induced. 

In  order  to  properly  fulfill  this  indication,  it  is  necessary  in  the  first  place  to 
thorouglily  understand  the  circulation  and  innervation  of  the  eyeball.  The  circu- 
lation in  the  interior  of  the  eye  is  subject  to  different  conditions  from  those  whicli 
obtain  in  the  scleral  and  orbital  vessels  and  their  branches. 

In  the  interior  of  the  eye^  besides  the  common  hindrances  to  the  circulation,  the 
fact  must  be  taken  into  consideration,  that  the  parts  supplying  the  eye  with  blood — 
that  is,  the  choroid  and  retina — are  interleaved,  as  it  were,  between  the  dioptric  media 
and  the  sclerotica,  or  capsule  of  the  globe.  The  dioptric  media  are  to  be  considered 
as  sulistantially  incompressible,  on  account  of  the  very  slight  amount  of  dense 
material  of  which  they  are  composed.  Tlie  sclerotica,  or  capsule  of  the  globe,  how- 
ever, is  to  a  certain  extent  elastic  and  compressible.  This  property,  according  to 
the  exjKjriments  of  Mayrhofer,  is  chiefly  to  be  ascribed  to  the  lamina  crihrosa. 

In  accordance  %\'ith  these  anatomical  conditions,  the  pressure  of  the  blood  in  the 
interior  of  the  eye,  upon  tlie  walls  of  the  vessels,  so  far  as  it  is  not  neutralized  ])y 
the  contractile  walls  themselves,  is  transferred  to  the  sclerotica,  and  distends  this 
until  \X»  elastic  counter-pressure  is  able  to  maintain  an  equilibrium  with  the  powerful 
pn-»iurf  of  the  blood. 

Tlie  actual  lateral  pressure,  or  pressure  of  the  blood  upon  the  vessels,  or  its  dis- 
ttmding  power,  is  called  the  intra-ocular  or  internal  pressure. 

This  may  be  objectively  appreciated  by  a  hardness  of  the  globe ;  but  the  exter- 
nil  prc"»»ure  and  internal  tension  do  not  always  exactly  counterbalancD  each  other, 
nor  do  th<*y  stand  in  a  constant  proportion  to  each  other.  The  percppti])lp  hardness 
of  the*  globe  is  an  expression  of  the  resistance  which  the  sclerotica  in  a  state  of  ten- 
won  offors  to  further  distention.  This  resistance  evidently  depends  not  alone  on  the 
cl*.jrn»c  of  the  already  existing  tension — that  is,  not  alone  on  the  distending  power, 
iHJt  (m  the  amount  of  the  elastic  distensibility ;  in  other  words,  on  two  entirely 
diff<nnt  factors,  either  of  which  may  deviate  from  the  normal. 

Tlius  it  sometimes  occurs,  for  example,  that  the  elastic  tension  of  the  scleroticji 
sinks  vTv  low,  becoming  almost  nothing,  while  the  resistance  incroiises  very  much, 
th-  ejebidl  feels  as  hard  as  wood  or  bone,  although  the  actual  pressure  of  the 
blooti  in  thi*  walbi  of  the  internal  vessels  must  be  absolutely  less. 

We  8e«  from  this,  that  the  so-called  tonometers  or  ophthalmotonometers  arc  en- 
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tircly  UBclcss  as  measurers  of  the  intra-ocular  pressure.  They  can  only  measure  the 
resistance  which  the  surface  of  the  globe  offers  to  a  substance  pressing  upon  it 
(Dor,  MonniJc),  that  is  to  say,  they  measure  a  power  which  depends  upon  the  intra- 
ocular pressure  and  the  elastic  distensibility  of  the  sclerotic,  or  capsule  of  the  glolie, 
but  which  may  be  modified  very  much  by  the  contraction  of  the  external  muscles  of 
the  eye,  the  circulation  in  the  orbit,  and  so  on.  Besides  all  this,  on  account  of  the  difli  - 
culty  of  applying  the  instruments  twice  in  exactly  the  same  manner,  a  proper  com- 
parison of  the  condition  of  the  two  eyes  in  the  same  individual  is  not  always  to  be 
obtained. 

If  the  equilibrium  between  the  intra-ocular  pressure  and  the  elastic  counter-pres- 
sure of  the  capsule  of  the  globe  l>e  destroyed  by  an  increase  of  the  pressure  of  the 
arterial  blood,  the  tension  of  the  sclerotic,  and  with  it  its  elastic  counter-pressure 
must  evidently  ha  increas?d.  Since  this  elastic  counter-pressure  affects  equally  the 
whole  intravascular  region,  which  rests  upon  an  incompressible  basis,  the  arterial 
current  will  also  meet  with  increased  resistance  upon  its  entrance  into  the  interior 
of  the  eye,  and  will  be  weakened,  while  the  venous  blood  is  forced  out  from  the 
interior  of  the  globe  at  a  somewhat  accelerated  rate.  If,  on  the  contrary,  a  dis- 
turbance of  the  equilibrium  results  from  a  lessening  of  the  arterial  blood-pressure 
the  tension,  and  with  it  the  elastic  counter-pressure  of  the  capsule,  must  be  lowered. 
The  arterial  current  will  then  meet  with  less  resistance  upon  its  entrance  into  the 
intra-ocular  space,  and  there  press  upon  the  walls  of  the  vessels  with  a  greater 
amount  of  force  from  the  heart,  while  on  the  other  hand  the  venous  current  is 
rendered  somewhat  slower  on  account  of  the  weakening  of  a  factor  with  consider- 
able impelling  force,  that  is,  the  pressure  of  the  heart  transmitted  from  the  arteries 
through  the  capillaries. 

The  intra-ocular  pressure,  according  to  what  has  been  said,  may  not  increase  or 
decrease  proportionately  with  the  pressure  of  the  aiterial  blood,  but  to  a  much  less 
proportionate  degree.  The  eifective  power  of  the  heart  is,  on  the  whole,  a  limited 
one,  and  the  general  pressure  of  the  blood  throughout  the  system  appears  to  be 
capable  of  increase  only  within  narrow  limits.  This  is  especially  true  of  the  per- 
iphery of  the  vascular  system,  when  the  blood  has  overcome  so  many  resistances. 
We  must  therefore  believe  that  the  intra-ocular  pressure  can  only  Ije  increased 
slightly,  if  at  all,  by  a  mere  increase  of  the  general  pressure  of  the  blood.  Experi- 
ence sustains  this  view,  and  at  the  same  time  justifies  the  correlative  supposition, 
that  mere  diminution  of  the  arterial  blood-pressure  will  produce  scarcely  a  notice- 
a])le  diminution  of  the  intra-ocular  pressure. 

Indeed,  no  difference  can  be  detected  in  the  average  tension  of  the  glol)e,  when 
we  compare  the  eyes  of  pei*sons  with  decided  plethora,  who  have  a  strong  and  full 
radial  pulse  with  violent  action  of  the  heart,  with  those  of  very  ancemic  persons,  or 
with  persons  suffering  from  Asiatic  cholera  ( Grarfc),  or  even  when  we  compare  them 
with  the  eyes  of  patients  with  a  very  weakened  heart-action,  and  who  are  near  their 
last  moment,  wliere  the  radial  pulse  is  scarcely  percepti})le,  thread-like,  and  very 
compressible.  The  tension  of  the  eye])all  is  not  decreased  to  any  marked  extent 
until  the  moment  of  death,  when  the  visi])le  internal  vessels  empty  themselves,  and  the 
fundus  of  the  eye  becomes  pale  (Bmirhut,  Ilij^p*'!^  (Triinhafjen). 

Tlie  slight  variation  of  the  intra-ocular  pulse,  and  a  certain  constancy  of  the 
amount  of  lilood- circulation  in  the  interior  of  tlic  eye,  are  intimately  connected 
with  the  steadiness  of  th?  intra-oculur  pressure,  and  rey:ulate  its  effects.  Tliis 
constancy  in  amount  does  not  prevent  irregular  distribution,  however,  but  only 
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hypothecates  the  actually  existing  ability  to  equalize  local  overloading  by  equal 
cl«.»pletion8  of  other  parts  of  the  intra-ocular  space  {MemarsJn). 

The  variations  in  the  pulse  are  indeed  much  less  than  would  correspond  to  the 
cali}K?r  of  the  intra-ocular  trunks.  They  are  only  perceived  on  the  larger  retinal 
veins,  and  by  enlarging  the  ophthalmoscopic  image  {Bonders).  In  the  arteries, 
under  normal  circumstances,  they  cannot  be  objectively  perceived,  and  subjectively, 
the  arterial  current  in  the  entoptic,  projected,  choroidal  image  has  either  been  found 
equable  ( Vierordt,  Laihlin),  or  a  slight  isynchronous  acceleration  of  the  systolic 
sound  has  been  with  some  difficulty  recognized  (Berthold,  Pope^  Hippel,  Grunhagen). 
The  results  of  a  number  of  physiological  experiments  on  animals  indicate  that 
the  amount  of  blood  within  the  eye  is  unchangeable  in  quantity.  In  these  experi- 
ments the  current  of  blood  to  and  from  the  head  was  partially  or  entirely  interrupted 
by  ligations  of  the  principal  blood-vessels  of  the  neck  {KussmatU,  Memoraki,  Traut- 
vetUr^  W^ter).  To  this  may  be  added  the  fact,  that  even  a  very  considerable  active 
or  passive  hjrpersemia  of  the  adjacent  orbital  tissues  does  not  necessarily  produce  a 
marked  influence  upon  the  amount  in  the  intra-ocular  vessels,  and  upon  the  color  of 
the  fundus.  The  official  surgeons  at  executions  by  hanging,  have  observed  an 
overloading  of  the  scleral  and  orbital,  but  never  of  the  intra-ocular  vessels 
(Mrmorskf), 

Tlie  power  of  maintaining  the  equilibrium  in  the  intra-ocular  vessels  is  most 
plainly  seen  in  the  retina,  because  here  abnormal  dilatations  of  the  veins  arc  usually 
connected  with  marked  contraction  of  the  arteries.  It  exists  in  the  uvea  also,  as  we 
should  suppose  from  the  change  in  size  of  the  ciliary  processes  necessary  to  the 
play  of  the  pupil  (0.  Beckei'),  If  wo  remember,  also,  that  in  ischsemic  conditions 
of  the  retina  there  is  nev^r  any  paleness  of  the  fundus,  and  that  in  so-called  embo- 
lism of  the  central  artery  of  the  retina,  the  nearly  complete  emptiness  of  the  retinal 
v««eL8  is  accompanied  by  a  dark  redness  in  the  region  of  the  yellow  spot,  and  some- 
times with  choroidal  hemorrhage  (Mauthner),  the  supposition  is  justified,  that  under 
the  regulatory  influence  of  the  capsule  of  the  globe,  anomalies  in  the  filling-up  of 
the  n-tinal  vessels  may  be  compensated  for  by  an  opposite  condition  of  the  uveal 
vewH'b.  If  we  consider  the  fact,  alio,  that  the  iris  and  choroid  consist  chiefly  of 
vessels,  and  that  the  sum  of  their  caliber  is  far  greater  than  that  of  the  retinal  ves- 
»'Ls  such  a  maintenance  of  the  equilibrium  in  the  quantity  of  the  blood  will  api)ear 
to  l)e  very  easy,  and  to  be  possible  without  any  marked  change  in  the  caliber  of  the 
uveal  Teasels,  and  perhaps  we  may  believe  that  the  peculiar  structure  of  the  choroid  is 
for  the  very  purpose  of  rendering  this  maintenance  of  the  equilibrium  in  the 
quantity  of  blood  an  easy  task. 

Tlie  regulatory  influence  of  the  elastic  capsule  of  the  globe  is  inefficacious  if  the 
venous  flow  from  the  interior  of  the  eye  ])e  rendered  difficult,  or  even  if  it  be 
hindered.  The  intra-ocular  pressure  as  well  as  the  amount  of  l>Iood  ciiculating  in 
the  eye  then  increases,  while  greater  variations  appear  in  the  pulsation  of  the 
larger  vessels.  Yet,  according  to  physiological  experiments  (Afemorski)  and  practice 
experience,  congestions  in  the  orbital  veins  and  their  branches  are  not  sufficient  to 
cause  marked  changes  in  the  intra-ocular  vessels.  The  causes  of  congestion  must  act 
upon  the  vessels  as  they  emerge  from  the  sclerotic  in  order  to  produce  this  effect 

The  fact  comes  into  consideration  at  this  point,  t^at  the  extra-ooolar  venous  trunks  have 
rery  thin  walls,  and  that  they  run  in  a  very  loose  yielding  tissue — that  is  to  say,  they  are  ex- 
posed to  a  very  slight  external  pressure,  and  besides  this,  the  sum  of  their  caliber  far  exceeds 
thai  of  the  intra-ocolar  veins.     They  can,  then,  offer  very  little  resistance  to  the  proportion- 
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ately  vexy  snull  current  of  the  ocoIat  and  Tenoiu  blood,  aa  the  current  is  forced  ontwarda  under 
the  powerful  elastic  counter-pressure  of  the  capsule  of  the  globe.  But  if  the  causes  of  con- 
gestion act  directly  upon  the  emergent  vessels  of  the  sclerotica,  the  former  equilibrium  between 
the  pressure  of  the  blood  upon  the  walls  of  the  vessels  and  the  elastic  counter-pressure  of  the 
capsule  can  only  be  maintained  if  a  corresponding  acceleration  of  the  blood-current  takea  place 
in  the  venous  trunks  still  remaining  free. 

If  this  do  not  occur,  there  must  be  a  disproportion  between  the  flowing  in  and 
out  of  the  blood :  the  amount  of  blood  and  the  intra-ocular  pressure  must  increase. 
This  disproportion  will  become  prominent  the  greater  the  arterial  blood-preseure, 
and  the  greater  ^the  resistance  of  the  veins.  The  equilibrium  is  thus  disturbed,  the 
tension  of  the  capsule  and  its  counter-pressure  increased,  and,  in  consequence,  the 
venous  trunks  still  remaining  free,  especially  those  near  the  emergent  vessels,  empty 
themselves  at  every  pressure  of  the  arterial  blood-current  more  quickly  and  com- 
pletely than  otherwise,  and  tlien  show  variations  in  their  pulsations.  But  when  the 
partial  retardation  of  the  return  of  venous  blood  is  insuflScient  to  equalize  the  riiyth- 
mical  increase  in  the  arterial  lateral  pressure  which  causes  it,  that  is  to  say,  when 
the  resistance  of  the  arterial  flow  increases,  the  pulse  must  appear  more  and  more 
distinct  in  the  trunks  of  the  arteries. 

The  regulative  influence  of  the  capsule  of  the  globe  is  also  diminished  by  the  les- 
sening of  the  elastic  distensibility  that  is  often  connected  with  advanced  senile 
changes  in  the  eye,  but  which  may  also  be  observed  as  an  habitual  condition  in 
some  persons  and  even  in  whole  families.  On  the  one  hand  a  rigid  capsule  olTerB 
great  resistance  to  the  dilatation  of  the  venous  emergent  vessels,  and  thus  renders 
the  restoration  of  the  equilibrium  difScuIt,  if  an  increase  of  the  arterial  flow  of  blood, 
however  caused,  demands  an  accelerated  and  increased  exit  of  venous  blood.  On 
the  other  hand,  we  must  consider  that  the  regulative  mfluence  of  the  capsule  of  the 
globe  can  only  be  felt  so  far  as  a  certain  amount  of  elastic  distensibility  remains  at 
our  disposal  as  a  reserve  force.  But  this  amount,  with  an  equal  amount  of  tension 
and  elastic  distensibility,  will  rise  and  fall  in  an  inverse  proportion  with  the  rigidity 
of  the  capsule  and  the  degree  of  the  existing  tension.  If  the  elastic  distensibility  of 
the  capsule  be  nothing  from  the  very  start,  or  if  it  be  completely  exhausted  by  ten- 
sion, the  regulative  influence  will,  of  course,  be  completely  removed  and  the  capsule 
be  like  a  rigid  wall. 

It  is  all  the  same  under  these  circumstances,  whether  the  existing  degree  of  tension 
be  produced  by  the  intra-ocular  pressure  or  by  a  pressure  acting  from  without  on 
the  glol>e,  since  this  latter  will  be  carried  through  the  incompre8si])le  media  upon  the 
inner  wall  of  the  capsule.  In  consonance  with  this,  pressure  upon  the  eyeball  with 
the  finger  will  actually  excite  very  gixmt  variations  in  the  pulsation  of  the  retinal 
vessels  {Oraefe^  Bonders).  This  will  occur  so  much  the  more  easily  and  certainly 
the  more  rigid  is  the  capsule,  and  tluj  greater  the  degree  of  tension  already  existing. 

The  regulative  influence  of  the  capsule  of  the  globe  is,  besides,  to  a  great  degree 
dependent  upon  endosmosis  and  exosmosis  as  well  as  on  the  filtration  of  the  eye. 

This  regulative  influence  must  be  considerably  increased  if  the  abnormal  increase 
of  the  pressure  in  the  globe,  as  in  other  parts  of  the  body,  lead  to  an  increased  carry- 
ing off  of  the  nutrient  material.  An  abnormal  diminution  of  the  pressure,  on  the  con- 
trary, leads  to  an  increased  deposition  of  material.  In  such  a  case,  the  intra-ocular 
pressure  can  never  rise  and  fall  to  a  degree  correspondent  to  the  increase  or  decrease 
of  the  lateral  pressure  in  the  intra-ocular  vesseb*,  and  correspondent  to  the  sum  of 
the  resistance  of  the  venous  current.    The  vaiiations  in  the  intra-ocular  pressure  must 
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always  remain  below  this,  and  under  favorable  circumstances  be  completely  neutral- 
ized. Wc  may  estimate  the  control  of  such  compensatory  currents  as  well  as  their 
power  on  the  normal  eye  by  a  simple  experiment.  If  a  somewhat  powerful  pressure 
be  exercised  upon  the  globe,  even  for  a  short  time,  the  dioptric  media  quickly  les- 
sen to  a  certain  extent,  but  the  loss  is  restored  as  soon  as  the  pressure  is  removed 
{Bonders).  Now,  whatever  may  be  effected  by  an  external  pressure,  may  certainly 
also  be  accomplished  by  the  counter-pressure  of  a  capsule  rendered  very  tense  from 
within  out,  although  the  resultant  of  the  changed  conditions  must  sho\v  variation 
in  certain  respects.  In  fact,  when  an  abnormal  increase  of  the  intra-ocular  pressure 
induced  by  venous  congestion  exists,  there  is,  as  a  rule,  a  marked  decrease  of  the 
aqueous  humor  at  a  very  early  period,  together  with  an  equivalent  increase  of  the 
vitrvH)U8  humor.  In  this  case  the  increased  pressure  of  the  capsule  of  the  globe  upon 
the  dioptric  media,  and  the  increased  pressure  of  the  blood  upon  the  wall  of  the 
vessels  caused  by  the  venous  congestion,  are  to  some  extent  opposed  to  each  other. 
If  we  may  draw  conclusions  from  analogous  conditions,  we  may  say  that  the  in- 
creased pressure  of  the  capsule  of  the  globe  leads  to  an  increase  of  resorption,  and 
especially  to  an  increase  of  the  transfusion  through  tlie  cornea,  that  is,  to  a  lessening 
of  the  aqueous  humor.  The  increased  pressure  of  the  blood  upon  the  walls  of  the  ves- 
seb  must  assist  the  filtration,  especially  in  the  choroid,  and  thus  cause  an  increase  in 
the  vitreous  humor. 

In  view  of  this,  we  need  not,  in  order  to  explain  these  symptoms,  accept  the  view 
that  there  is  a  peculiar  anomaly  of  secretion  or  a  peculiar  disease,  influencing  the 
nerves  of  secretion  (Bonders,  Wegner,  Hippd,  Grunhagen),  Such  an  hypothesis  is 
the  less  justifiable,  from  the  fact  that  it  must  presuppose  an  opposite  condition  of 
innervation  in  the  anterior  and  posterior  half  of  the  globe,  respectively,  and  thus  be 
inconsiKtent  with  the  anatomical  conditions  of  the  ciliary  nerves.  So  long,  there- 
fore, as  the  results  of  physiological  experiments  are  so  confused,  and  to  some  extent 
contradictory  (  Wegner,  Bernard,  Bonders,  Adtimuk,  Horper,  Grunhagen),  it  is  better 
to  hold  to  the  fdmplcr  explanation  that  the  increase  of  the  vitreous  as  well  as  the 
lessening  of  the  anterior  chamber  depend  upon  entirely  analogous  processes — that  is, 
upon  increased  filtration  from  the  vessels  and  greater  transfusion  through  the  cornea, 
and  that  these  are  >)oth  to  be  referred  to  the  prevailing  pressure. 

Finally,  the  regulative  influence  of  the  capsule  of  the  globe  may  be  limited  or 
completely  removed  by  abnormal  conditions  of  filtration  and  osmosis.  Practically, 
only  those  deviations  are  to  be  considered  which  cause  a  diminution  in  the  dioptric 
media,  and  which  may  thus  completely  destroy  the  resistance  of  the  globe,  so  that 
it  feels  very  soft  and  atrophied,  and  the  cornea  even  becomes  flaccid  and  wrinkled. 

This  condition  of  things,  with  apparent  complete  integrity  of  the  individual  parts 
of  the  eye,  has  been  sometimes  observed  as  a  periodical  affection,  appearing  in  par- 
oxysms and  united  with  neuralgia  of  the  fifth  pair  (Graefe).  It  has  also  been 
oljs'-rved  as  an  exacerbating  and  remitting  affection  {Nagel),  and  considered  to  be  a 
kind  of  neurosis  of  secretion.  As  a  rule,  however,  it  accompanies  manifest  disease 
involving  the  nutrition  {Raleigh),  and  is  one  of  the  most  prominent  evidences  of 
t>^nning  and  advancing  atrophy  of  the  globe.     - 

It  is  believed  bj  many  that  an  increase  of  the  intra-ocular  pressure,  and  consequently  abnor- 
mal tension  and  Umitation  of  the  regulative  influence  of  the  capsule  of  the  eye,  may  be  caused 
nlely  by  an  increase  of  the  dioptric  media.  Apart  from  the  results  of  physiological 
experiments  {Grunhagen,  Memorski,  Adamiik,  Ifippel),  we  may  urge  against  this  view  the  fact 
that  in  a  normal  condition  of  the  circulation  the  source  of  the  secretion  must  soon  become 
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More  recent  obeervaiions  render  it  probable  that  in  the  M>-called  intermittent  ophthalmia 
the  effect  of  blood  infected  with  malarial  poison  may  exhibit  fymptomii  in  the  sjrmpathetio 
centers,  and  that  thus  this  affection  of  the  eye  is  a  kind  of  a  disguised  intermittent  fever.  In- 
termittent ophthalmia  is  quite  often  described  by  the  older  authors  (Ilimly^  T.  Benedikt^ 
RuctCy  Mackenzie)^  and  very  recently  it  has  again  attracted  attention  {Enlenherg^  LandoU), 
The  affection  is  characterized  by  symptoms  of  vascular  paralysis,  which  appear  in  distinct 
quotidian  or  tertiary  fonns,  and,  in  the  beginning  at  least,  there  is  a  complete  intennisalon. 
These  symptoms  are  usually  confined  to  the  conjunctiva  and  lids.  These  parts  are  more 
or  less  reddened,  oedematous,  while  the  mucous  secretion  is  increased,  and  at  times  there  ia 
couBiderable  ciliary  irritation  {Slavb^  Mannhardt)  \_RoaHa\.  In  rarer  cases  the  ciliary  system 
is  affected  to  a  greater  extent,  and  at  times  the  affection  presents  the  form  of  an  intermittent 
iritis,  with  or  without  hjrpopyon  {Stauh).  When  the  affection  continues  for  a  long  time  it  ia 
said  to  result  in  a  permanent  chronic  ophthalmia,  opacity  of  the  cornea,  atrophy  of  the  eye 
(Orien^inger).  Some  authors  speak  of  intermittent  amaurosis  {TettMin)^  but  the  proximate 
cause  of  such  affections,  and  whether  they  could  be  directly  referred  to  malarial  infection,  has 
not  been  made  clear. 

In  the  same  way  disturbances  of  circulation  and  nutrition  may  occur  if  the 
ganglia,  the  trunks,  or  branches  of  the  sympathetic  nerve  are  in  any  way  affected. 
The  type  of  the  affection  varies  according  to  the  location  of  the  injurious  impres- 
sion, the  anatomical  conditions,  und  the  physiological  significance  of  the  affected 
portion  of  the  sympath^c  nerve.  We  must  therefore  consider'  these  facts  a  little 
more  closely. 

The  center  of  the  sympathetic  system  is  generally  considered  to  be  in  the  medulla 
oblongata  (Sehiff,  Sa^koicaki)^  or  still  higher  up,  in  the  crura  cerebri  {Budge).  A 
part  of  the  fibers  arising  here  originated  from  both  the  brain  and  the  medulla,  and 
lie  on  the  trunks  of  some  of  the  cerebral  nerves,  from  there  passing  on  to  vessels, 
or,  having  united  with  the  former,  pass  on  to  the  periphery.  Such  fibers  accompany 
the  seventh  nerve  (Schiff,  Samuel)^  and  the  fifth  to  their  outermost  limits. 

Sympathetic  twigs  are  united  to  the  trunks  of  the  latter,  even  m  the  brain,  which 
are  then  pressed  into  a  bundle  on  the  united  first  and  second  branch  of  the  fifth. 
They  then  extend  to  the  Gasserian  ganglion,  where  they  are  lost. 

The  greater  portion,  however,  of  the  fibers  arising  in  the  brain  pass  downwards 
into  the  spinal  cord  and  are  here  probably  strengthened  by  fibers  which  spring  from 
the  spinal  cord  itself.  The  sympathetic  fibers  going  to  the  eye  and  its  appendages 
extend  downwards  into  the  anterior  fibers  of  the  medulla  without  crossing,  and  are 
liere  united  to  other  fibrillai,  which  probably  proceed  from  the  anterior  and  middle 
fibers  {Budge).  They  appear  to  be  nearly  united  with  the  anterior  roots  of  the 
spinal  nerves  in  question  {Budge,  Salkoirsh\  beneath  the  sixth  cervical  ganglion  and 
above  the  second  {Bernard)  or  third  {Budge,  Salkowshi)  thoracic  plexus.  Only  a  small 
bundle,  designed  for  the  conjunctiva,  the  lids,  and  the  lachrymal  glands,  passes  up 
as  high  as  the  third  cervical  ganglion  {L/indms,  EuUnberg).  The  bundles  extend- 
ing into  the  first  and  second  cervical  nerves  appear  in  the  two  corresponding  supe- 
rior thoracic  ganglia,  and  pass  through  the  united  portion  of  the  marginal  fibers  into 
the  cervical  portion  of  the  latter.  This  unites  in  itself  all  the  svmpathetic  fibers  pro- 
ceeding from  the  eight  cervical  nerves,  and  iias  three  large  ganglia.  The  direction  of 
the  fibers  in  this  portion  is  ascending,  and  is  continued  by  the  fibers  from  the  upper 
cervical  ganglion.  These  inclose  the  carotid,  and  extend  with  their  branches,  form- 
ing t\vigs  over  all  the  organs  of  the  neck  and  head.  A  number  of  the  fibers  thus 
pass  with  the  carotid  into  the  cavity  of  the  skull,  and  follow  in  part  the  ramifica- 
tions of  the  vessels,  but  in  part  pass  over  from  the  cavernous  sinus  into  the  Gasserian 
ganglion;   here  they  unite  with  the  sympathetic  fibers  coming  directly  from  the 
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the  ortiital  tisgue,  and  so  on,  all  act  together,  and  it  is  not  possible  to  measure  the 
individnal  action  of  these  factors.  We  are,  therefore,  not  justified  in  using  the 
results  of  manometric  experiments  as  premises  for  conclusions  as  to  the  intra- 
ocular pressure  in  the  unopened  eye.  They  are,  however,  of  inestimable  value,  but 
only  so  far  as  they  relate  to  the  general  laws  of  circulation. 

We  must  not,  however,  consider  the  regulative  influence  of  the  intact  capsule, 
and  the  constancy  of  the  intra-ocular  pressure,  and  the  quantity  of  intra-ocular  blood 
as  absolute ;  in  other  words,  we  should  not  consider  the  autonomy  of  the  intra-ocular 
circulation  as  being  the  same  with  entire  independence.  On  the  contrary,  each 
change  in  the  general  blood-pressure  must  momentarily  affect  the  intra-ocular  circu- 
lation. The  regulative  effect  of  the  capsule  of  the  globe  is  nothing  but  the  elastic 
reaction  of  the  cornea  and  sclerotica  to  real  disturbances  of  equilibrium,  and 
requires  a  very  small  space  of  time.  This  is  shown  by  the  very  slight  variations 
which  are  observed  on  the  central  portions  of  the  retinal  veins,  and  in  the  eutopic 
choroidal  image  in  a  normal  condition  synchronously  with  the  heart's  pulsation,  and 
even  with  the  varying  respiratory  pressure  (Danders). 

It  is  also  a  fact  of  importance  that  an  elongation  of  the  vascular  current  on  the 
entoptic  choroidal  image  may  be  observed  on  a  slight  pressure  upon  the  eyeball 
(BertJiold),  We  may  also  regard  in  the  same  light  the  retinal  hemorrhages  which  are 
sometimes  observed  as  a  result  of  morbid  muscular  contraction ;  for  example,  after 
a  severe  fit  of  sneezing,  coughing,  or  vomiting,  and  which  are  evidently  to  be  re- 
ferred to  blood  congestion. 

Furthermore,  we  should  not  overlook  the  fact  that  the  regulative  effect  of  the 
elastic  capsule  of  the  globe  does  not  exclude  an  uneven  distribution  of  the  amount 
of  intra-ocular  blood,  and  that  strictly  localized  disturbances  of  circulation,  as  well 
as  general  ones,  are  destructive  to  the  nutrition  of  the  affected  parts.  They  favor 
the  development  of  circumscribed  inflammatory  masses,  and  may  considerably 
modify  thc'ir  course.  Finally,  we  should  remember  that  the  oculistic  field  extends 
b-yond  the  interior  of  the  eyeball  into  a  vascular  region,  which  is  under  the  com- 
plete 8way  of  the  laws  of  the  general  circulation. 

We  must,  therefore,  in  sketching  out  a  plan  of  local  treatment,  be  most  careful 
of  the  influences  which  may  impair  the  general  circulation  or  nutrition.  In  this 
rcs])ect,  iK'sides  some  deviations  in  the  quantity  and  quality  of  the  blood,  which 
will  be  l>etter  considered  in  the  chapters  on  special  diseases,  there  are  certain  dis- 
turbances of  innervation  to  be  considered.  The  sympathetic  nerve  alone  can  exert 
a  direct  influence,  this  being  the  nerve  that  supplies  the  muscles,  and  which  prob- 
ably directly  influences  the  nutrition. 

This  influence  is  very  markedly  seen  in  paralysis  or  irritation  of  the  sympathetic 
centers,  apart  from  the  consequences  which  result  from  the  disturbance  of  the 
nutritive  innervation  itself.  Marked  hypera»mia  or  ischaemia  may  occur,  which 
will  unfavorably  influence  the  nutritive  processes,  and  which  may  be  directly  or 
indirectly  caused.  The  hitter  may  result  from  the  fact  that  the  narrowing  or  widen- 
ing of  large  numbers  of  vessels  must  necessarily  place  the  blood-prcssure  and  the 
dijjtention  in  the  other  portions  of  the  current  in  opposition  to  each  other. 

Rnch  central  affections  of  the  Rympathctic  are  induced,  according  to  phy«iological  expori- 
ment*  on  animals,  by  the  action  of  blood  poisoned  with  carbonic  acid,  through  an  interruption 
of  the  respiration  {Bezold,  Ludifllfj,  Th^ry).  Another  source  of  these  affeotions  may  bo 
found  in  certain  poisons,  for  example,  curare,  atropine,  and  calabar  bean,  when  injected  into 
the  Teasels  {Bezold^  OOtz^  Bloebaum)^  and  thus  brought  in  contact  with  the  brain. 
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atelj  Tery  small  current  of  the  ocular  and  Tenona  blood,  as  the  current  is  forced  outwards  under 
the  powerful  elastic  oonnter-pressore  of  the  capsule  of  the  globe.  But  if  the  causes  of  oon> 
gestion  act  directly  upon  the  emergent  vessels  of  the  sclerotica,  the  former  equilibrium  between 
the  pressure  of  the  blood  upon  the  walls  of  the  vessels  and  the  elastic  counter-pressure  of  the 
capsule  can  only  be  maintained  if  a  corresponding  acceleration  of  the  blood-current  takes  place 
in  the  venous  trunks  still  remaining  free. 

If  this  do  not  occur,  there  must  be  a  disproportion  between  the  flowing  in  and 
out  of  the  blood :  the  amount  of  blood  and  the  intra-ocular  pressure  must  increase. 
This  disproportion  will  become  prominent  the  greater  the  arterial  blood-pressure, 
and  the  greater ^the  resistance  of  the  veins.  The  equilibrium  is  thus  disturbed,  the 
tension  of  the  capsule  and  its  counter-pressure  increased,  and,  in  consequence,  the 
yenous  trunks  still  remaining  free,  especially  those  near  the  emergent  vessels,  empty 
themselves  at  every  pressure  of  the  arterial  blood-current  more  quickly  and  com- 
pletely than  otherwise,  and  tlien  show  variations  in  their  pulsations.  But  when  the 
partial  retardation  of  the  return  of  venous  blood  is  insufScient  to  equalize  the  rhyth- 
mical increase  in  the  arterial  lateral  pressure  which  causes  it,  that  is  to  say,  when 
the  resistance  of  the  arterial  flow  increases,  the  pulse  must  appear  more  and  more 
distinct  in  the  trunks  of  the  arteries. 

The  regulative  influence  of  the  capsule  of  the  globe  is  also  diminished  by  the  les- 
sening of  the  elastic  distensibility  that  is  often  connected  with  advanced  senile 
changes  in  the  eye,  but  which  may  also  be  observed  as  an  habitual  condition  in 
some  persons  and  even  in  whole  families.  On  the  one  hand  a  rigid  capsule  offers 
great  resistance  to  the  dilatation  of  the  venous  emergent  vessels,  and  thus  renders 
the  restoration  of  the  equilibrium  difScult,  if  an  increase  of  the  arterial  flow  of  blood, 
however  caused,  demands  an  accelerated  and  increased  exit  of  venous  blood.  On 
the  other  hand,  we  must  consider  that  the  regulative  influence  of  the  capsule  of  the 
globe  can  only  be  felt  so  far  as  a  certain  amount  of  elastic  distensibility  remains  at 
our  disposal  as  a  reserve  force.  But  this  amount,  with  an  equal  amount  of  tension 
and  elastic  distensibility,  will  rise  and  fall  in  an  inverse  proportion  with  the  rigidity 
of  the  capsule  and  the  degree  of  the  existing  tension.  If  the  elastic  distensibility  of 
the  capsule  be  nothing  from  the  very  start,  or  if  it  he  completely  exhausted  by  ten- 
sion, the  regulative  influence  will,  of  course,  be  completely  removed  and  the  capsule 
be  like  a  rigid  wall- 
It  is  all  the  same  under  these  circumstances,  whether  the  existing  degree  of  tension 
be  produced  by  the  intra-ocular  pressure  or  by  a  pressure  acting  from  without  on 
the  globe,  since  this  latter  will  be  carried  through  the  incompressible  media  upon  the 
inner  wall  of  the  capsule.  In  consonance  with  this,  pressure  upon  the  eyeball  with 
the  finger  will  actually  excite  very  great  variations  in  tlie  pulsation  of  the  retinal 
vessels  {Orarff^  Bonders).  This  will  occur  so  much  the  more  easily  and  certainly 
the  more  rigid  is  the  capsule,  and  the  greater  tlie  degree  of  tension  already  existing. 
The  regulative  influence  of  the  capsule  of  the  globe  is,  besides,  to  a  great  degree 
dependent  upon  endosmosis  and  exosmosis  as  well  as  on  the  filtration  of  the  eye. 

This  regulative  influence  must  be  considerably  increased  if  the  abnormal  increase 
of  the  pressure  in  the  globe,  as  in  other  parts  of  the  body,  lead  to  an  increased  carry- 
ing off  of  the  nutrient  material.  An  abnormal  diminution  of  the  pressure,  on  the  con- 
trary, leads  to  an  increased  deposition  of  material.  In  such  a  case,  the  intra-ocular 
pressure  can  never  rise  and  fall  to  a  degree  correspondent  to  the  increase  or  decrease 
of  the  lateral  pressure  in  the  intra-ocular  vessels,  and  correspondent  to  the  sum  of 
the  resistance  of  the  venous  current.    The  variations  in  the  intra-ocular  pressure  must 
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bruin,  and  radiate  in  the  fifth  pair,  in  its  peripheral  course.  With  the  first  branch  of 
the  fifth,  which,  however,  takes  some  twigs  direct  from  the  carotid  plexus,  the 
smipathetic  fibers  pass  to  the  eye  and  its  appendages,  where  they  meet  with  other 
fibers,  which  belong  to  the  vessels  and  the  facial  nerve. 

The  first  branch  of  the  fifth,  whose  roots,  in  common  with  those  of  the  second 
branch,  lie.  in  the  medulla  oblongata,  and  are  connected  to  the  corptis  rfistifonn^ 
(DHt^»\  passes,  with  the  sympathetic  fibers  that  are  mingled  with  it,  through  the 
superior  orbital  foramen,  and  here,  or  somewh«t  earlier,  divides  into  three  branches. 
The  lachrymal  nerve  passes  to  the  lachrymal  glands  and  to  the  outer  portion  of  the 
upper  lid.  The  frontal  nerve  supplies  the  integument  of  the  forehead,  and  with  a 
neighboring  branch,  the  supra-trochlear  nerve,  the  inner  part  of  the  upper  lid  and 
the  root  of  the  nose.  The  third  branch,  the  naso-ciliaris.  first  gives  off  the  ciliary 
nerves.  It  then  divides  into  the  infra-trochlear  nerve,  which  radiates  into  the  unper 
lid  and  the  integument  of  the  root  of  the  nose,  and  into  the  ethmoidal  nerve.  This 
latter  nerve  runs  through  the  ethmoid  foramen  into  the  cranial  cavity,  and  from 
here  through  the  cri})riform  ])late  into  the  nasal  cavities,  where  it  supplies  the  ante- 
rior portion  of  the  Schneiderian  membrane,  and.  being  continued,  perforates  the  nose 
between  the  lower-border  of  the  nasal  bone  and  the  cartilage,  thus  reaching  the  in- 
tegument of  the  end  of  the  nose,  and  is  lost  in  terminal  branches. 

Tlie  nerve-fibers,  intended  to  supply  the  globe  of  the  eye  itself,  run  in  part  directly 
from  the  naso-ciliary  nerve,  as  long  ciliary  n*»rves,  to  the  globe ;  but  some  of  them  run 
first  into  the  ciliary  ganglion  as  long  roots,  where  they  meet  with  fibers  which,  as 
short  roots,  have  branched  off  from  the  third  pair  of  cerebral  nerves,  and  with  others 
which  the  ganglion  takes  as  nutrient  branches  from  the  surrounding  sympathetic 
vascnlar  tissue. 

All  these  different  kinds  of  fibers  are  thoroughly  mingled  in  the  short  ciliary 
nerves  passing  out  from  here.  They  nin  through  a  number  of  small  ganglion-like 
nodules  (C.  Kravtf^  H.  IdulW,  Srhweiffger,  nvd  Somisrh)  embedded  in  the  choroid, 
and  finally,  after  very  many  plexus-like  turnings  (DonderR),  branch  out  in  the  differ- 
ent parts  of  the  eyeball.  A  small  portion  of  the  sympathetic  fibers  in  the  cer- 
vical limiting  cord  act  as  motory  nerves.  Tliey  supply  the  dilator  of  the  pupil  as 
well  as  the  organic  muscles  of  the  lid  and  the  orbit.  By  regulating  the  tension  of 
theae  muscles  they  have  a  reflex  influence  upon  the  circulation  of  the  eye  and  its 
mrroundings.  The  principal  part  of  these  fibers,  however,  are  of  the  vaso-motory 
kind;  with  the  systolic  movements  of  the  vessels  they  also  gently  influence  certain 
other  contractions  and  expansions,  that  are  independent  of  the  pulse,  and  which 
dKennine  the  >)lood-contents  of  every  vessel,  as  well  as  the  resistance  to  the  current 
ifirhijf,  C.  Brrnard). 

Interferences  with  the  conducting  power  of  the  cervical  or  of  its  roots,  according 
to  practical  experience  {Evlenherg,  Onthman,  Ogle),  exactly  as  division  of  the 
aliovcsnaroed  parts  in  animals,  result  in  a  marked  contraction  of  the  pupil  (Petit,  Biffi, 
Trautrfftfr^  Arit,  Jr.)  as  well  as  of  the  palpebral  fissure  (C7.  Jiernard,  7?.  Wngn/^r^ 
R^mat).  a  recession  of  the  globe  within  the  orbit  (Petit,  Sehijf,  Preront,  Joh/et, 
Bitff^).  enlargemont  of  the  vessels  of  the  iris,  and  a  marked  congestion  of  the 
aff.»cted  side  of  the  head,  with  increase  of  temperature.  Irritation  of  the  cervical 
and  experimental  excitations  produce  the  opposite  symptoms  (Cf.  Bt^rnard,  Budge, 
Wegn^r,  Sall'owM,  Dondem),  provided  the  irritation  does  not  cxtL'nd  l>eyond  a  cer- 
tain d?gree,  in  which  cas'*  the  symptoms  of  paralysis  rapidly  appear. 

The  other  bundle  of  sympathetic  fibers,  which  springs  directly  from  the  brain. 
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obstraoted  of  itself,  to  suoh  an  extent  that  the  reeittance  of  the  arterial  and  Tenona  flow 
increases  with  the  increase  of  the  media.  Of  course,  however,  we  do  not  deny  the  possibility 
of  considerable  increase  in  the  dioptric  media.  This  occurs  whenever  the  cavity  of  the  globe 
is  enlarged  by  staphylomata  or  ecstasisB  of  any  kind.  It  is  then,  however,  not  so  much  the 
cause  as  the  result  of  the  distention  of  the  capsule,  and  the  means  by  which  the  lateral  pres- 
sure of  the  blood,  flowing  in  the  vessels  which  are  but  little  capable  of  dilatation,  is  equalized 
with  the  elastic  counter-pressure  of  the  capsule. 

If  any  part  of  the  dioptric  media  have  been  evacuated  through  rupture  of  the  walla 
of  the  globe,  the  intra-ocular  vessels  are  under  the  same  physical  conditions  as  when 
a  portion  of  the  media  have  become  softened  on  account  of  a  wound  of  the  sclerot- 
ica or  cornea.  The  intra-ocular  pressure  and,  with  this,  the  elastic  tension  of  the 
capsule  fall  to  zero,  while  at  the  same  time  the  sulistructure  against  which  the  cap- 
sule compresses  the  intra-ocular  vessels  is  destroyed.  The  resistance  which  the  cajv 
sule  offers  to  the  entrance  of  the  arterial  blood  is  thus  removed,  while  at  the  same 
time  one  of  the  important  factors  in  impelling  the  venous  current  is  also  removed. 
The  intra-ocular  vessels  become  distended  as  far  as  the  local  blood-pressure  requires 
it,  and  as  is  allowed  by  the  elastic  contractility  of  its  walls.  Pulsations  of  the  same 
kind  as  in  other  arteries  of  the  same  diameter  are  observed  in  the  arteries,  while  the 
venous  blood  flows  off  in  a  more  even  current.  In  short,  the  intra-ocular  circula- 
tion has  lost  its  independent  action,  and  it  takes  part  in  all  the  di8tur1)ances  of  circu- 
lation of  the  efferent  and  afferent  vessels,  and  is  therefore  influenced  by  the  condi- 
tion of  the  tissue  on  the  orbit,  and  the  tension  of  the  muscles  surrounding  the  globe. 

Proofs  of  this  are  furnished  by  a  number  of  direct  (Memorslf)  and  f specially 
manometric  experiments  {Orwihagen^  Wegner^  Adamuk,  Hippel,  Weber).  The  latter 
are  to  a  certain  extent  convincing,  since  the  circulation  of  the  eye  is  affected  about 
in  the  same  manner  when  a  portion  of  the  dioptric  media  is  evacuated  externally, 
as  when  it  escapes  into  a  well-fltting  tube. 

The  fluid  inclosed  in  the  manometer  must,  of  course,  increase  the  resistance  to  the 
exit  of  the  blood ;  but  with  the  greatest  care  and  improvement  in  the  instruments 
(Hippel^  Grunhagen,  Adamuk),  they  can  never  replace  the  elastic  counter -pressure 
which  constantly  changes  with  the  internal  pressure.  Hence  the  regulative  influence 
which  a  completely  closed,  normal  capsule  of  the  globe  exercises  upon  the  intra- 
ocular current,  and  by  means  of  which  it  strives  to  equalize  each  increase  of  the 
arterial  flow  by  a  corresponding  increase  in  the  venous  current,  is  not  completely 
compensated  for  in  these  experiments.  Proofs  of  this  are  found  in  the  rhythmical 
variations  in  the  manometer  column  of  fluid,  isynchronous  with  the  heart,  and  in 
the  varying  respiration,  as  well  as  in  the  great  contraction  of  the  pupil  (Hijppd, 
Granha^en,  Adumuk)  which  occurs  even  in  eyes  fully  under  the  influence  of  atro- 
pinn,  at  the  instant  the  canula  is  forced  through  the  capsule.  The  contraction  of  the 
pupil  continues  as  long  as  the  tube  allows  any  distention  of  the  media.  This  myosis, 
as  we  may  suppose  from  analogy,  indicates  with  great  probability  that  the  tension 
is  greatly  reduced,  or  that  it  is  at  zero. 

The  very  great  differences  which  are  shown  by  modification  of  the  experiment 
in  a  medium  elevation  of  the  manometer  column  do  not  contradict  this  view  by  any 
means ;  for  these  are  the  expression  of  the  control  of  a  sum  of  very  different  forces, 
which  allow  the  distention  of  the  media,  but  which  cannot  be  transferred  to  the 
opened  capsule  in  such  a  way  as  to  bring  out  its  elastic  counter-pressure.  In  this 
case  the  lateral  pressure  in  the  intra-ocular  and  orbital  vessels,  the  state  of  tension 
of  the  inorganic  and  organic  muscles  which  surround  the  globe,  the  resistance  of 


DISTURBANCES   OF   INNERVATION.  7 

the  orhital  tissae,  and  so  on,  all  act  together,  and  it  is  not  possible  to  measure  the 
indiridiial  action  of  these  factors.  We  are,  therefore,  not  justified  in  iising  the 
remits  of  manomstric  experimsnts  as  premises  for  conclusions  as  to  the  intra- 
ocular preflBure  in  the  unopened  eye.  They  are,  however,  of  inestimable  value,  but 
only  9o  far  as  they  relate  to  the  general  laws  of  circulation. 

We  mnst  not,  however,  consider  the  regulative  influence  of  the  intact  capsule, 
and  the  constancy  of  the  intra-ocular  pressure,  and  the  quantity  of  intra-ocular  blood 
as  absolate ;  in  other  words,  we  should  not  consider  the  autonomy  of  the  intra-ocular 
circulation  as  being  the  same  with  entire  independence.  On  the  contrary,  each 
change  in  the  general  blood-pressure  must  momentarily  affect  the  intra-ocular  circu- 
lation. The  regulative  effect  of  the  capsule  of  the  globe  is  nothing  but  the  elastic 
reaction  of  the  cc»mea  and  sclerotica  to  real  disturbances  of  equilibrium,  and 
requires  a  very  small  space  of  time.  This  is  shown  by  the  very  slight  variations 
which  are  observed  on  the  central  portions  of  the  retinal  veins,  and  in  the  eutopic 
choroidal  image  in  a  normal  ctmdition  synchronously  with  the  heart's  pulsation,  and 
even  with  the  varying  respiratory  pressure  ( Bonders). 

It  is  also  a  fact  of  importance  that  an  elongation  of  the  vascular  current  on  the 
entoptic  choroidal  image  may  be  ol>servcd  on  a  slight  pressure  upon  the  eyeball 
(Bfrthofd).  We  may  also  regard  in  the  same  light  the  retinal  hemorrhages  which  are 
sometimes  observed  as  a  result  of  morbid  muscular  contraction  ;  for  example,  after 
a  severe  fit  of  sneezing,  coughing,  or  vomiting,  and  which  are  evidently  to  be  re- 
ferred to  blood  congestion. 

Furthermore,  we  should  not  overlook  the  fact  that  the  regulative  effect  of  the 
elastic  capsule  of  the  globe  does  not  exclude  an  uneven  distribution  of  the  amount 
of  intra-ocular  blood,  and  that  strictly  localized  disturbances  of  circulation,  as  well 
as  p-ncral  ones,  are  destructive  to  the  nutrition  of  the  affected  parts.  They  favor 
th?  dcvilopment  of  circumscribed  inflammatory  miisses,  and  may  considerably 
mc<lify  thjir  course.  Finally,  we  should  remember  that  the  oculistic  field  extends 
Nyond  tlu*  interior  of  the  eyeball  into  a  vascular  region,  which  is  under  the  com- 
plete sway  of  the  laws  of  the  general  circulation. 

We  must,  therefore,  in  sketching  out  a  plan  of  local  treatment,  he  most  careful 
of  th**  influences  which  may  impair  the  general  circulation  or  nutrition.  In  this 
n-r*p^t,  l>esides  some  deviations  in  the  quantity  and  quality  of  the  blood,  which 
will  b:-  ln'tter  considered  in  the  chapters  on  special  diseases,  there  are  certain  dis- 
turbances of  innervation  to  be  considered.  The  sympathetic  nerve  alone  can  exert 
a  direct  influence,  this  Ijeing  the  nerve  that  supplies  the  muscles,  and  wliicli  prob- 
ably directly  influences  the  nutrition. 

This  influrncc  is  very  markedly  seen  in  paralysis  or  irritation  of  the  sympathetic 
c?nti-rs,  apart  from  the  conse(|uences  which  result  from  the  disturbance  of  the 
natritive  innervation  itself.  Marked  hypertemia  or  ischa?mia  may  occur,  which 
will  unfavorably  influence  the  nutritive  processes,  and  which  may  be  directly  or 
intlin-ctly  caused  The  latter  may  result  from  the  fact  that  the  narrowing  or  widen- 
inir  of  large  numbers  of  vessels  must  necessarily  place  the  blood-pressure  and  the 
(li-jt^ntion  in  the  other  portions  of  the  current  in  opposition  to  each  other. 

Knch  central  aflfcctions  of  the  sympathetic  are  induced,  according  to  phvHiological  experi- 
ments on  animals,  by  the  action  of  blood  poisoned  with  carbonic  acid,  through  an  interruption 
of  th*»  re<(piration  {Bezold,  Luduflfj,  Thery),  Another  source  of  these  affections  may  be 
found  in  r><.-rtain  poinons,  for  example,  curare,  atropine,  and  calabar  bean,  when  injected  into 
the  vesseU  {Brzold^  GiAz^  Blocbaum)^  and  thus  brought  in  contact  with  the  brain. 


8  INTKEMITTENT   OPnTHALMIA. — SYMPATHETIC   NERVE. 

More  recent  observation!  render  it  probable  that  in  the  so-called  intermittent  ophthalmia 
the  effect  of  blood  infected  with  malarial  poison  may  exhibit  symptoms  in  the  sjrmpathetio 
centers,  and  that  thus  this  affection  of  the  eye  is  a  kind  of  a  disguised  intermittent  fever.  In- 
termittent ophthalmia  is  qaite  often  described  by  the  older  authors  (ITimly^  T.  Benedikt^ 
RuctCy  Mackenzie)^  and  very  recently  it  has  again  attracted  attention  {Enlenberg^  LandoU). 
The  affection  is  characterized  by  symptoms  of  vascular  paralysis,  which  appear  in  distinct 
quotidian  or  tertiary  fonns,  and,  in  the  beginning  at  least,  there  is  a  complete  intermission. 
These  symptoms  are  usually  confined  to  the  conjunctiva  and  lids.  These  parts  are  more 
or  less  reddened,  oedematous,  while  the  mucous  secretion  is  increased,  and  at  times  there  is 
considerable  ciliary  irritation  \Stavby  Mannhardt)  \_RooHa\.  In  rarer  cases  the  ciliary  system 
is  affected  to  a  greater  extent,  and  at  times  the  affection  presents  the  form  of  an  intermittent 
iritis,  with  or  without  hyipopyon  {Staub).  When  the  affection  continues  for  a  long  time  it  is 
said  to  result  in  a  permanent  chronic  ophthalmia,  opacity  of  the  cornea,  atrophy  of  the  eye 
(Oriejfinger).  Some  authors  speak  of  intermittent  amaurosis  iTeitMin)^  but  the  proximate 
cause  of  such  affections,  and  whether  they  could  be  directly  referred  to  malarial  infection,  has 
not  been  made  clear. 

In  the  same  way  disturbances  of  ciroulation  and  nutrition  may  occur  if  the 
ganglia,  the  trunks,  or  branches  of  the  sympathetic  nerve  are  in  any  way  affected. 
The  type  of  the  affection  varies  according  to  the  location  of  the  injurious  impres- 
sion, the  anatomical  conditions,  und  the  physiological  significance  of  the  affected 
portion  of  the  sympath^c  nerve.  We  must  therefore  consider'  these  facts  a  little 
more  closely. 

The  center  of  the  sympathetic  system  is  generally  considered  to  be  in  the  medulla 
oblongata  (Schiff,  Salkawski)^  or  still  higher  up,  in  the  crura  cerebri  {Budge),  A 
part  of  the  fibers  arising  here  originated  from  both  the  brain  and  the  medulla,  and 
lie  on  the  trunks  of  some  of  the  cerebral  nerves,  from  there  passing  on  to  vessels, 
or,  having  united  with  the  former,  pass  on  to  the  periphery.  Such  fibers  accompany 
the  seventh  nerve  (Schiff^  Samuel),  and  the  fifth  to  thsir  outermost  limits. 

Sympathetic  twigs  are  united  to  the  trunks  of  the  latter,  even  in  the  brain,  which 
are  then  pressed  into  a  bundle  on  the  united  first  and  second  branch  of  the  fifth. 
They  then  extend  to  the  Gasserian  ganglion,  where  they  are  lost. 

The  greater  portion,  however,  of  the  fibers  arising  in  the  brain  pass  downwards 
into  the  spinal  cord  and  are  here  jyrohahly  strengthened  by  fibers  whicli  spring  from 
the  spinal  cord  itself.  Tlie  sympathetic  fibers  going  to  t\\2  eye  and  its  appendages 
extend  downwards  into  the  anterior  fibers  of  the  medulla  without  crossing,  and  are 
here  united  to  other  fibrillce,  which  probably  proceed  from  the  anterior  and  middle 
fibers  (Budge).  They  appear  to  be  nearly  united  with  the  anterior  roots  of  the 
spinal  nerves  in  question  (Budge,  Salkointh%  beneath  the  sixth  cervical  ganglion  and 
above  the  second  (Bernard)  or  third  (Budge,  Salk'owski)  thoracic  plexus.  Only  a  small 
bundle,  designed  for  the  conjunctiva,  the  lids,  and  the  lachrymal  glands,  passes  up 
as  high  as  the  third  cervical  ganglion  (Landois,  EuUnberg).  The  bundles  extend- 
ing into  the  first  and  second  cervical  nerves  appear  in  the  two  corresponding  supe- 
rior thoracic  ganglia,  and  pass  through  the  united  portion  of  the  marginal  fibers  into 
the  cervical  portion  of  the  latter.  This  unites  in  itself  all  the  svmpathetic  fibers  pro- 
ceeding from  the  eight  cerA'ical  nerves,  and  has  three  large  ganglia.  The  direction  of 
the  fibers  in  this  portion  is  ascending,  and  is  continued  by  the  fibers  from  the  upper 
cervical  ganglion.  Tliese  inclose  the  carotid,  and  extend  with  their  branches,  form- 
ing twigs  over  all  the  organs  of  the  neck  and  head.  A  number  of  the  fibers  thus 
pass  with  the  carotid  into  the  cavity  of  the  skull,  and  follow  in  part  the  ramifica- 
tions of  the  vessels,  but  in  part  pass  over  from  the  cavernous  sinus  into  the  Gasserian 
ganglion;   here  they  unite  with  the  sympathetic  fibers  coming  directly  from  the 
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bniiu  and  radiate  in  the  fifth  pair,  in  its  peripheral  course.  With  the  first  brancTi  of 
the  fifth,  which,  however,  takes  some  twipfs  direct  from  the  carotid  plexus,  the 
ffrmpathetic  fibew  pasB  to  the  eye  and  its  appenda^res,  where  they  meet  with  other 
fibeiH.  which  belong  to  the  vesscht  and  the  facial  nerve. 

The  first  branch  of  the  fifth,  whose  roots,  in  common  with  those  of  the  second 
hrancb,  lie  in  the  medulla  oblongata,  and  are  connected  to  the  rorptta  re8t{forme 
iDeit^T9\  pamea,  with  the  sympathetic  fibers  that  are  minjjled  with  it,  through  the 
superior  orbital  foramen,  and  here,  or  somewhat  earlier,  divides  into  three  brnnchrs. 
The  Lirhnrmal  nerve  paiwes  to  the  lachrymal  glands  and  to  the  outer  portion  of  the 
upper  lid.  The  frontal  nerve  supplies  the  intepmment  of  the  forehead,  and  with  a 
nrighborinir  branch,  the  supra-trochlear  nerve,  the  inner  part  of  the  upner  lid  and 
the  root  of  the  no«?.  The  third  branch,  the  naso-ciliaris.  first  pivea  oflF  the  ciliary 
Derrci^.  It  then  divides  into  the  infra-trochlear  nerve,  which  radiates  into  the  unper 
lid  and  the  interment  of  the  root  of  the  nose,  and  into  the  ethmoidal  nerve.  This 
latter  nerve  runs  through  the  ethmoid  foramen  into  the  cranial  cavity,  and  from 
here  through  the  cribriform  ])late  into  the  nasal  cavities,  where  it  supplies  the  ante- 
rior portion  of  the  Schneiderian  membrane,  and.  >)'*ing  continued,  perforates  the  nose 
between  the  lower-border  of  the  nasal  bone  and  the  cartilage,  thus  reaching  the  in- 
tegument of  the  end  of  the  nose,  and  is  lost  in  terminal  branches. 

The  nerve-fibers,  intended  to  supply  the  globe  of  the  eye  itself,  run  in  part  directly 
from  the  naso-ciliary  nerve,  as  long  ciliary  n*»rves,  to  the  globe;  but  some  of  them  run 
first  into  the  ciliary  ganglion  as  long  roots,  where  they  meet  with  fibers  which,  as 
^lort  roots,  have  branched  off  from  the  third  pair  of  cerebral  nerves,  and  with  others 
which  the  ganglion  takes  as  nutrient  branches  from  the  surrounding  sympathetic 
vascnlar  tissue. 

All  these  different  kinds  of  fibers  are  thoroughly  mingled  in  the  short  ciliary 
nerves  passing  out  from  here.  They  nm  through  a  number  of  small  ganglion-like 
nodules  (C.  Krmia^,  IT.  MfiJW.  Srhw^if/f^/r.  nvd  Samisrh)  embedded  in  the  choroid, 
and  finally,  after  very  many  plexus-like  turnings  (Danders),  branch  out  in  the  differ- 
ent parti)  of  the  eyeball.  A  small  portion  of  the  sympathetic  fibers  in  the  cer- 
riral  limiting  cord  act  as  motory  nerves.  Tliey  supply  the  dilator  of  the  pujiil  as 
well  as  the  organic  muscles  of  the  lid  and  the  orbit.  By  regulating  the  tension  of 
these  mw»cle8  they  have  a  refiex  influence  upon  the  circulation  of  the  eye  and  its 
TOTToundings.  The  principal  part  of  these  fibers,  however,  are  of  the  vaso-motory 
kind;  with  the  systolic  movements  of  the  vessels  they  also  gently  influence  certain 
oth?r  contractions  and  expansions,  that  arc  independent  of  the  pulse,  and  which 
determine  the  blood-contents  of  every  vessel,  as  well  as  the  resistance  to  the  current 
iSrhif,  C.  Brrnard). 

Interferpnces  with  the  conducting  power  of  the  cervical  or  of  its  roots,  according 
to  practical  experience  (Eylenherg,  Guthman,  Ogle),  exactly  as  division  of  the 
aliove-named  parts  in  animals,  result  in  a  marked  contraction  of  the  pupil  (Petit,  Biffi, 
Trnvtrrtfer,  Arit,  Jr.)  as  well  as  of  the  palpebral  fissure  (CI.  Bernard,  i?.  Wagner, 
R^vmIc).  a  recession  of  the  globe  within  the  orbit  (Pirtit,  Srhijf,  Prevost,  Johjet, 
B»dn^\,  enlargemmt  of  the  vessels  of  the  iris,  and  a  marked  congestion  of  the 
ifF^^d  side  of  the  head,  with  increase  of  temperature.  Irrit-ition  of  the  ccr^•ical 
and  experimental  excitations  produce  the  opposite  symptoms  (CI.  Bernard,  Budge, 
W^gn^r,  Sfill'ottM,  Dondent),  provided  the  irritation  does  not  ext;'nd  ]>eyond  a  cer- 
tain d-^ure**.  in  which  cas?  the  symptoms  of  paralysis  rapidly  appear. 

The  other  bundle  of  sympathetic  fibers,  which  springs  directly  from  the  brain. 
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and  which  runs  along  the  border  of  the  trunk  of  the  fifth  pair  to  th3  Gasscrian 
ganglion,  docs  not  give  off  any  motor  filaments  to  the  dilator  of  the  pupil,  for 
galvanic  irritation  of  this  ganglion  or  of  the  first  branch  of  the  fifth  pair,  after 
extirpation  of  the  first  ccr\nc4il  ganglion,  docs  not  produce  dilatation  of  the  pupil 
{Budgf),  On  the  other  hand,  in  connection  with  the  vaso-motory  tubes,  it  contains 
a  great  number  of  peculiar  fibers  which  are  wanting  in  the  cervical,  and  which  are 
closely  connected  with  the  nutrition  of  the  eye,  and  are  therefore  called  nutritive 
fib(»r8. 

In  accordance  with  this  anatomical  fact,  division  of  this  bundle  behind  the 
ganglion  or  inside  of  the  pons  varolii  (BuUner^  G.  Mei»$ner,  Schiff)  often  leads  to  very 
marked  disturbances,  which,  in  conjunction  with  the  paralysis  of  nutrition  of  the 
vessels,  gives  the  idea  of  a  neuro-paralytic  ophthalmia.  This  never  occurs  in  divi- 
sion of  th3  cervical  limiting  cord  (Schiff). 

Paralysis  of  the  vessels  is  marked  by  a  more  or  less  decided  hypenemia  and 
edematous  swelling  of  the  conjunctiva,  attended  by  the  secretion  of  a  muco-pum- 
lent  material,  and  sometimes  by  hemorrhage  into  the  subconjunctival  tissue 
(Hippel).  The  disturbances  of  nutrition  are  seen  in  infiltration  and  ulceration  of 
the  cornea,  diminution  in  the  lachrymal  secretion,  and  decrease  in  the  intra-ocular 
media,  that  is  to  say,  in  a  general  softening  of  the  globe. 

Irido-choroiditis  (Graff e,  Heymann),  or  hypopyon,  which  may  finally  produce 
atrophy  of  the  globe,  is  sometimes  secondarily  developed.  In  some  cases  affections 
in  the  nerve  and  retina  have  also  been  observed,  which  are  apt  to  vary  in  duration 
and  degree,  and  which  may  increase  to  complete  but  temporary  amaurosis  {Grcte/e, 
mppel). 

In  accordance  with  the  conditions  which  have  just  been  described,  morbid  pro- 
ci'sscs  which  are  located  in  the  pons  varolii,  or  in  the  trunk  of  the  fifth  pair  (Stan- 
Uyy  Alison,  Power),  just  as  division  of  the  latter  in  animals  (Schiff)  produce  neuro- 
paralytic ophthalmia,  which  are  then  usually  accompanied  by  extensive  disturbances 
of  sensation  in  the  region  supplied  by  the  trifacial.  Similar  results  not  unfrequent- 
ly  occur,  however,  if  the  Gasserian  ganglion,  or  the  first  branch  of  the  fifth  pair  up  to 
the  point  where  the  ciliary  nerves  are  given  off,  is  involved  in  a  morbid  process 
{Schiff,  Gra^fe,  Junge,  Bud-ge,  Rothmund,  GeissUr,  SUffan).  Even  if  the  ciliary 
])ranches  arc  thcmselvcnj  incapable  of  conducting  (Grarfe),  if  there  be  an  affection 
of  tlie  semilunar  ganglitm,  or  the  first  branch  of  the  fifth  pair,  or  if  it  has  been  di- 
vided {MagendU,  Schiff,  Gracfe,  Winth^r),  the  paralysis  of  the  vessels  occurs*  more 
frequently  as  well  as  sooner,  and  is  more  cxtimsive.  This  is  probably  explained  by 
the  fact  of  the  great  number  of  sympathetic  fibers  which  pass  from  the  cervical 
limiting  fibers  (Grenzstninge)  and  unite  with  the  trifacial  in  the  Gasserian  ganglion. 
At  least,  in  the  observations  just  quoted,  great  strcvss  is  laid  U]>on  a  contraction  of 
the  pupil  which  appears  gmdually,  is  perman?nt,  and  independent  of  any  impair- 
ment of  the  third  pair  {Bmlge,  CI  Bernard,  Graefe),  as  well  as  upon  the  appearance 
of  numerous  greatly  distended  vessels  in  the  iris  {Btidgp,  Wegner,  Grarfe). 

It  is  very  strange  that  we  do  not  always  find,  under  such  circumstances,  paralysis 
of  the  vessels  and  disturbances  of  nutrition.  We  cannot  yet  pay,  whether  a  sufficient 
explanation  is  found  in  the  fact  that  a  great  number  of  sympathetic  fibers  reach  the 
eye  and  the  adjacent  parts  with  the  vessels.  We  can  scarcely,  therefore,  reject  the 
idea  that  there  are  some  accessory  pn)cesses  at  work.  Ana^thesia  is  to  ])e  undoubt- 
edly considered  as  one,  since  it  prevents  the  warding  off  of  numerous  external  in- 
jurious influences,  which  by  their  irritation  produc?  and  increaso  paralysis  of  the 
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TenelR,  and  which  may  even  induce  inflammatory  processes.  Besides,  when  the 
sensibility  of  the  eye  and  its  covering  disappears,  the  real  motive  ])ower  of  the 
rhythmical  and  involuntary  closure  of  the  lid  is  also  gone ;  the  eye  remains  open 
and  allows  the  exposed  conjunctival  surface  to  become  dry.  Tliis  is  more  apt  to 
occur,  l>ecau8e  in  any  interruption  of  the  conducting  power  in  the  first  brancli  of 
the  fifth  pair,  the  lachrymal  glands  must  be  deprived  of  tiie  nen'ous  power  which 
regulates  the  secretion,  and  thus  the  secretion  of  tears  be  diminished,  even  reduced 
to  the  slightest  quantity  (Chrarfe^  Hippel).  Acute  xerosis  is  very  apt  to  occur,  the 
epithelium  of  the  cornea  and  conjunctiva,  especially  in  the  parts  exposed  by  the 
palpebral  fissure,  flakes  off,  becomes  rough,  and  covered  with  delicate  mucus,  which 
hardens  into  crust&  And  thus  another  factor  is  produced  which  acts  upon  the  nu- 
trition of  the  part,  and  greatly  favors  inflammation  and  ulceration.  Indeed,  numer- 
ous experiments  leave  no  doubt  that  closure  of  the  palpebral  Assure,  that  is  to  say, 
protection  from  injurious  external  influences  and  from  drying  of  the  secretions,  may, 
in  the  majority  of  cases,  prevent  the  appearance  of  n?uro-|)aralytic  ophthalmia,  and 
in  case  it  has  occurred,  cause  it  to  recede.  Some  even  consider  that  neuro-paral3rtic 
ophthalmia  is  caused  by  injuries  unavoidably  produced  in  the  absence  of  protxjction 
to  the  eyes  {Snellen^  Bosow,  Kn/jpp),  or  by  the  ancpsthesia  of  the  parts  and  the  ac- 
companying stoppage  of  the  lachrymal  secretion  (Ora^fe).  Others  again  believe, 
that  on  account  of  the  impairment  of  the  conducting  power  of  the  sympathetic 
nerve,  there  is  a  lessening  of  the  resisting  power  of  the  tissue  (Biittn/r,  Samuel), 
Against  this  view  it  may  be  said,  however,  that  covering  the  eye  does  not  furnish  an 
absolute  immunity  from  the  disease  {Schiff^  Hippd),  nnd  that  neuro-parnlytic  oph- 
thalmia is  not  at  all  connected  with  aniesthesia,  but  that  it  has  been  observed  when 
the  parts  were  perfectly  sensitive  (ScJiiff^  Oeisder^  Steffan^  Mo&ren). 

The  influence  of  the  portion  of  the  sympathetic  connected  with  the  trifacial, 
upon  the  circulation  and  nutrition,  is  seen  not  only  in  the  complex  symptoms  of  the 
neuro-paralytic  ophthalmia,  but  also  in  the  so-called  secretion  neroaes  connected 
with  neuralgia  of  the  fifth  pair,  and  in  the  atrophy  of  the  connective  tissue,  of  tlie 
muscles,  and  even  of  the  bones,  which  is  sometimes  found  as  a  consequence  of 
long  existing  nem*algia  and  anaesthesia  of  branches  of  the  fifth  pair  {Benedikt^ 
Gniffe). 

But  this  influence  is  most  clearly  seen  in  herpetic  or  the  so-called  phlyctenular 
disease  of  the  parts  supplied  by  the  trifacial.  Tliere  is  scarcely  any  doul^t,  accord- 
ing to  the  few  anatomical  investigations  that  have  been  made,  that  heri)es  has  a 
close  causal  connection  with  inflammatory  processes  which  have  localized  them- 
selves in  the  track  of  bundles  of  sympathetic  fibers  (Daniehsen,  Ettmarck,  Baren- 
tprttny,  Charcot.,  Cotard). 

It  is  ab*o  certain  that  the  seat  of  the  morbid  collection  will  determine  the  location 
tntl  ext<.*nt  of  the  characteristic  eruption. 

Morbid  processes,  which  have  become  developed  in  the  region  supplied  by  the 
frontal  or  lachrymal  branches,  or  in  the  course  of  the  naso-ciliaris,  beyond  the 
Ifranching  off  of  the  ciliary  nerves,  in  accordance  with  the  anatomical  conditions, 
am  only  directly  affect  the  circulation  and  nutrition  in  the  accessory  portions  of 
the  eye.  But  the  influence  which  th^^y  may  exert  upon  the  circulation  and  nutrition 
of  the  gloljc  Is,  therefore,  greater.  The  reflex  relations  l>etween  the  syni])athetic  and 
the  sensory  fillers,  not  only  of  the  fifth  pair,  liut  also  of  all  the  sensory  nerves,  here 
come  into  consideration.  These  relations  are  very  important  in  pathology  and 
therapeutics. 
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We  may  sum  up  the  results  of  the  experiments  as  yet  made  upon  these  points  in 
a  few  words,  as  follows : — 

Irritations  of  tlie  skin  cause,  primarily,  contraction  of  the  smaller  vessels  of  the 
body,  with  a  decrease  in  the  temperature  as  well  as  increase  of  the  number  and 
fores  of  the  hoart-bcats. 

This  contraction  of  the  vessels  remains  for  a  time  after  a  removal  of  the  cause, 
and  finally  yields  to  a  slight  dilatation,  if  the  irritation  of  the  skin  be  relatively 
feeble.  (Hdumann,  Loven).  On  the  contrary,  in  the  parts  supplied  by  the  branches  of 
th?  sensory  nerves  (CI.  Bernard)  and  their  vicinity,  the  contraction  of  the  vessels  passes 
very  quickly,  almost  at  once,  into  great  dilatation,  while  in  distant  organs  it  con- 
tinues (Zilhfr),  if  the  irritaticm  of  the  skin  be  moderate.  The  degree  of  the  irrita- 
tion does  not  depend  solely  on  the  absolute  severity  of  the  attack,  but  on  the  irrita- 
bility of  the  body  at  the  time,  so  that  the  same  irritation  in  different  persons,  and 
in  the  same  persons  under  different  circumstances,  will  cause  entirely  opposite 
reactions  {Naumann) — that  is  to  say,  at  one  time  contraction  of  the  vessels,  with 
decrease  in  temperature ;  at  another  time,  enlargement  of  the  vessels,  with  increase 
in  temperature,  but  subsequently  retardation  of  the  blood-current,  passive  hyper- 
semia  with  the  lessening  in  temperature  dependent  upon  it,  and  thus  may  excite 
ccdema,  inflammatory  exudations,  with  all  their  consequences. 

These  reflex  effects,  as  is  well  known,  are  very  markedly  aeen  in  hyperemia  and 
ocdematous  swelling  of  the  conjunctiva  and  lids,  which  are  apt  to  accompany  neu- 
ralgic attacks  in  the  trifacial,  and  also  in  the  great  sensitiveness  developed  in  the 
cjrvical.  There  are  also  certain  cases  belonging  to  this  category  in  which  injuries 
or  disease  of  certain  branches  of  the  fifth  pair — for  example,  diseases  of  the  teeth — 
have  caused  severe  inflammation  of  the  eye  (Schiff),  or  impairment  of  vision 
(amaurosis  trifacitdU).  From  all  that  has  been  said,  we  see  that  it  is  not  necessary 
to  believe  that  there  arc  any  fibers  peculiar  to  the  fifth  pair,  which  have  the  power 
of  enlarging  the  vessels  of  the  eye,  and  also  of  influencing  the  secretion  in  its  in- 
terior (Ilippd,  Oranhngen).  We  may  the  more  readily  take  this  view,  since  the  ex- 
periments made  on  this  point  lose  much  of  their  value,  from  the  fact  that  it  is 
impossible  to  limit  the  direct  impression  upon  the  sensory  fibers  (Adamul\  Wegner\ 

On  the  other  hand,  it  may  be  believed  that  variations  in  the  amount  of  blood, 
dependent  upon  disturbances  in  the  innervation  of  the  sympathetic  nerves  of  the 
affected  portion,  may  become  a  source  of  irritation  to  the  parts  supplied.  The 
symptoms  in  hemicrania  point  to  this  view  (Eidenherg^  Gutman),  Certain  it  is,  that 
inflammation  for  which  the  way  is  broken  by  paralysis  of  the  vessels  may  irritate 
the  sensory  nerves  at  the  point  of  disease,  and  thus  l)e  reflected  upon  the  sympatlie- 
tic  fibers. 

The  irritation  continued  from  the  sensory  nerves  upon  the  sympathetic  fibers  usu- 
ally shows  itself  in  the  interior  of  the  eye  by  a  more  or  less  decided  movement  of  the 
pupil  (Budge,  IVauttetter,  Bonders,  GL  Bernard).  The  brain,  the  ciliary  ganglion, 
or  even  th':'  intm-ocular  ganglion,  may  be  the  means  of  transmitting  this  reflex  irri- 
tation. The  movements  themselves  are  the  effect  of  different  actions.  Some  of 
them  are  very  slow,  and  probably  cause  a  change  of  tension  in  the  muscles  of  the 
vessels,  or  rather  a  change  in  the  fllling  up  of  the  vessels  of  the  iris.  Tlie  other 
movements  are  rapid,  and  are  undoubtedly  chiefly  caused  by  the  action  of  the  real 
motory  muscles  of  the  iris.  In  either  case  a  change  occurs  in  the  blood  distribu- 
tion in  the  uveal  vascular  tract.  It  is  proven  that  at  every  enlargement  of  the  pupil 
the  size  of  the  iris  decreases,  a  part  of  the  blood  in  the  vessel  of  the  iris  flowing  into 
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the  rasa  rorticomB  of  the  choroid,  while  on  the  contraction  of  tiie  pnpil  the  blood 
returns  in  part  to  the  iris  (O.  Becker),  and  thus  increases  its  size.  It  is  clear,  that 
when  there  is  a  morbid  process  going  on  in  the  interior  of  the  eye  these  variations 
must  have  some  effect  upon  the  circulation  and  nutrition  which  are  already  affected ; 
since  each  muscular  contraction  brings  with  it  an  increase  in  the  assimilation  (Stoff- 
wechsel),  and,  when  there  are  pathological  conditions  existing,  may  produce  severe 
irritations  in  the  sensory  nerves.  Muscular  rest  is  universally  recognized  as  an  im- 
portant aid  in  treating  inflammation. 

To  the  extent  that  has  been  indicated,  the  reflex  action  which  acts  from  the  retina 
upon  the  pupillary  })ranche8  of  the  third  pair  of  cerebral  nerves,  by  means  of  the 
center  in  the  inner  half  of  the  anterior  pair  of  the  corpora  qttndrigemina,  should 
also  be  considered  (Flourens,  Budge). 

The  reflex  actions  from  the  retina  and  the  sensory  nerves  of  the  region  of  the  eye 
upon  the  motory  nerves  of  the  seventh  pair,  which  supply  the  orbicularis  palpebra- 
rum, also  deserve  mention.  Finally,  the  voluntary  action  of  the  external  muscles  of 
the  eye,  the  muscles  of  the  lid,  and  especially  of  the  muscle  of  accommodation, 
Require  careful  consideration. 

By  many  (Gra^fe,  Weber)  it  is  asserted  that  increased  tension  of  the  ciliary  mus- 
cle will  increase  the  intra-ocular  pressure,  or,  at  least,  that  pressure  under  which  all 
the  posterior  parts  of  the  interior  of  the  eye  are  placed,  and  thus  alter  ths  circula- 
tion and  nutrition.  These  views  rest  upon  the  results  of  various  experiments 
I  Volekers,  Hen$en,  Coccius,  Forster,  Cramer)  and  of  the  results  of  iridectomy 
{Grarfe,  Wegner). 

These  views  are,  however,  contradicted  by  other  experiments  equally  important, 
■o  that  many  doubts  arise  on  the  subject  (^VblcJcers,  Hensen,  Ilippel,  GrUnhagen, 
Adamuk), 

We  may  especially  take  into  consideration  the  fact  that  the  dioptric  media  are 
incompressible,  and  that  the  arterial  blood-pressure  in  the  intra-ocular  currents  is 
so  gn*at  that  a  proportionately  great  external  pressure  mlist  act  upon  the  glol)c  in 
order  to  markedly  diminish  the  caliber  of  the  vessels  seen  with  the  ophthalmo- 
scope. The  tilling  up  of  the  cavity  of  the  eye  is,  therefore,  without  doubt,  quite 
enough  to  enable  the  relatively  weak  traction  of  the  ciliary  muscle  to  balance  the 
outer  form  of  the  globe.  Besides,  if  this  were  not  so,  the  contraction  of  the  ciliary 
mufKrle  would  necessarily  make  itself  known  by  an  increase  in  the  convexity  of  the 
cornea,  while  there  is  incontestable  proof  that  the  different  conditions  of  accommo- 
dation in  tlie  eye  have  no  effect  whatever  upon  the  curvature  of  the  cornea.  We 
can  only,  then,  believe  in  an  increase  of  pressure  in  the  posterior  part  of  the  eye ;  but 
if  the  contraction  of  the  muscles  of  the  iris  and  of  tlie  ciliary  muscle  will  lessen  the 
fpace  inclosed  by  the  uveal  tract,  the  pressing  forwards  of  the  aqueous  humor  in 
the  p4jsterior  chamber  would  be  sufiicient  to  render  it  impossible  that  there  should 
Ije  any  efTt»ct  from  an  increase  in  pressure.  Besides,  the  space  between  tlie  choroid 
umI  r*cleni  would  immediately  be  filled  up  by  an  increase  of  blood  in  the  vence  vorti- 
fomr. 

Moreover,  such  a  pressure  would  be  seen  in  the  entoptic  appearances  of  the  cho- 
roid, while  experiments  to  ascertain  this  point  show  just  the  opposite,  and  have 
pn^Ten  that  paresis  and  spasm  of  the  muscle  of  accommodation  caused  by  atropine 
or  calabar  bean  produce  no  change  in  the  quick n'jss  of  the  movement  of  tht3  blo(Ki 
lod  in  the  strength  of  the  pulsation,  which  is,  however,  the  case  on  external  pressure 
( ILppf  /,  Or  a  nhagen). 
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After  this  detailed  description  of  the  conditions  of  innervation  and  circulation, 
Vfc  may  pass  on  to  the  treatment  of  inflammations  of  the  eye. 

There  are  two  general  indications  in  treatment  They  are  the  indications  spring- 
ing from  the  cause,  and  from  the  disease  itself. 

1.  The  indication  from  the  cause  of  the  disease. — ^This  aims  to  remove  all  internal 
or  external  injurious  influences,  and  not  only  those  which  have  excited  the  inflam- 
matory process,  but  also  those  wliich  may  act  on  the  inflamed  part  in  tlie  progress 
of  the  disease,  thus  keeping  up  the  inflammation. 

2.  The  indication  from  the  disease, — This  aims  to  limit  the  process  itself,  to  break 
its  force,  and  increase  the  chances  of  resolution. 

The  indications  springing  from  the  cause  are  divided  into  innumerable  special 
requirements.  These  are  the  removal  of  any  physical,  mechanical,  chemical,  or 
organic  inj[urious  influences,  as  well  as  of  any  predisposition  to  diseased  action ;  the 
circulation  and  aeration  of  the  blood  should  be  regulated  as  well  as  the  nutrition. 
8omc  of  the  causes  of  inflammation  only  act  in  individual  caaes,  and  under  pecidiar 
circumstances.  Many  of  them  show  an  aflinity  to  certain  parts  of  the  eye,  and  to 
certain  forms  of  disease.  We  shall,  therefore,  defer  any  reference  to  them  until  wfe 
reach  the  sections  devoted  to  these  parts  and  their  affections. 

A  smaller  portion  of  thesa  injurious  influences,  however,  have  a  more  general 
importance,  since  all  people,  amid  very  different  circumstances  of  life,  are  more  or 
less  liable  to  their  effects. 

•    Th3  indications  of,  and  the  appropriats  remedies  for,  these  injurious  influences, 
arc  the  subject  of  the  present  part  of  this  work- 

A.  The  following  may  be  especially  named  as  among  the  mechanical  inju- 
rious influences  which  most  frequently  aggravate  irritations  and  inflammations  of 
the  eye: — 

1.  Rubbing,  pressing,  or  even  touching  the  eyelids  to  alleviate  unpleasant  feel- 
ings of  itching,  biting,  burning,  or  actual  pain ;  pressing  the  eyes  with  the  hands  or 
arms  in  order  to  relieve  annoying  photophobia.  Although  this  is  particularly  to  be 
seen  in  children,  we  not  unfrequently  meet  with  similar  improper  management  in 
adults.  In  the  case  of  the  latter,  simple  instruction  is  suflicient ;  but  with  cliildren 
we  msiy  be  compelled  to  use  compulsory  measures.  Formerly  a  handkerchief  folded 
like  ji  l)andage  was  applied  as  a  protective  covering.  This  is  not  only  too  warm, 
but  it  is  oppressive,  on  account  of  its  weight,  audit  may  exert  very  uneven  pressure. 
All  the  requirements  are  l)etter  answered  by  the  method  of  bandaging  now  in  gen- 
eral use.  This  consists  in  filling  tlie  orbital  region  with  fine  charpie  [picked  lint] 
or  soft  cotton,  and  in  the  use  of  a  soft  and  light  ehistic  Imndage.  The  charpie  is  placed 
either  in  a  single  cushion,  properly  formed,  or  in  numerous  small  layei-s  over  the 
closed  lids,  and  so  distributed  that  all  the  depressions  l^etwecn  the  convexity  of 
the  globe  and  the  bony  orbital  borders  are  filled.  The  bandage  placed  on  this 
exerts  a  perfectly  uniform  pressure  upon  the  parts  lying  btneath.  We  use  as  a  ban- 
dage a  seamless  strip  of  the  finest  flannel,  which,  for  the  sake  of  greater  elasticity, 
is  cut  ()l)li(iuely  with  the  course  of  the  fil)er8.  This  should  be  six  inches  long  and  one 
to  two  inches  wide,  and  to  each  end,  which  is  pointed,  a  small  strip  of  tape  is  attached, 
in  order  to  have  a  small  knot  in  fastening,  and  to  limit,  as  far  as  possible  the  annoy- 
ing wrapping  of  the  part 

One  of  th(J  chief  requirements  is,  that  the  bandage,  while  not  very  tightly  applied,  shall  not 
slip  off.  The  binocular  bandage,  which  is  placed  obliquely  over  the  eyes,  usually  maintains  its 
positiun,  but  not  so  with  the  monocular.     It  is  necessary,  in  order  to  secure  the  latter  in  its 
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obUqoe  position,  that  one  end  of  the  bandage  should  be  placed  close  under  the  lobe  of  the  ear, 
the  other  over  the  forehead  and  exactly  over  the  boss  of  the  parietal  bone,  and  then  the  ends 
cross  over  the  center  of  the  optical  region,  and  are  brought  forward  and  tied  in  front. 
We  should  here  take  care  that  the  knot  does  not  lie  on  the  eye,  and  thus  cause  a  very  un- 
pleasant pressure. 

Tliis  bandage  has  an  important  therapeutic  advantage  if  properly  applied,  in 
cjntirely  preventing  the  opening  and  shutting  of  the  lids.  It  allows,  also,  the  free 
escape  of  a  certain  amount  of  secretion  from  the  palpebral  fissure.  If  both  eyes  are 
chieed,  and  vision  rendered  impossible,  the  movements  of  the  globe  as  well  as  the 
accommodation  arc  reduced  to  a  minimum.  This  muscular  rest  is  an  advantage 
in  the  treatment  of  irritated  parts,  which  cannot  be  too  much  esteemed.  Besides, 
immobility  of  the  parts  is  often  imperatively  required,  when  we  wish  for  a  proper 
appo«ition,  and  the  speediest  possible  adhesion  of  the  edges  of  wounds ;  as,  for 
Ln:stance,  after  accidental  or  operative  injuries  to  the  eye  and  its  suiToundings. 

Plaster  is  never  sufficient  for  this  purpose.  When  it  covers  only  a  small  portion  of  the  closed 
Uds,  it  does  not  prevent  their  movement,  and  if  the  surface  of  the  lid,  particularly  the  edges, 
.are  entirely  covered  with  plaster,  the  exit  of  the  redundant  secretion  into  the  conjunctival  sac  is 
retarded.  This  becomes  a  source  of  unpleasant  irritation,  amounting  sometimes  to  unbearable 
pain.  If  the  plaster  is  of  a  material  which  is  irritating  in  its  nature,  erjrthema  of  the  extremely 
delicate  integument  may  occur,  and  lead  to  a  great  irritation  of  the  conjunctiva  and  of  the  globe. 
Added  to  this,  plaster  presses  very  unequally,  according  to  the  degree  of  its  tension.  This  un- 
pleasant peculiarity  is  especially  true  of  the  isinglass  plaster, which  shrinks  soon  after  its  ap- 
plication, and  thus  the  edges  are  turned  in  some  places  directly  upon  the  surface  of  the  hd. 
Then,  too,  the  adhesive  material  readily  dissolves  in  the  tears,  diffuses  itself,  and,  again  becom- 
ing dry,  completely  closes  a  great  part  of  the  palpebral  fissure. 

Whether  it  is  possible  to  prevent  the  movements  of  the  eyes  by  purely  mechanical  means 
may  be  fairly  doubted.  The  nearly  spherical  form  of  the  globe,  and  the  position  of  its  axis,  do 
not  allow  us  to  suppose  that  all  motion  can  be  prevented,  even  by  the  most  accurate  application 
of  large  masses  of  padding,  without  inflicting  a  degree  of  pressure  which  could  not  be  endured. 
Still  some  believe  that  they  can  accomplish  this  without  excessive  annoyance  to  the  patient. 
For  this  purpose  the  use  of  a  roller  bandage  about  four  feet  long,  with  a  knit  middle  portion  and 
flannel  ends,  is  recommended.  This  is  first  carried  circularly  around  the  forehead,  then  above  the 
ear  of  the  unaflected  side,  to  the  back  of  the  head,  under  the  other  ear  over  the  affected  eye.  If 
b^th  eyes  are  to  be  closed,  then  two  bandages  should  be  used.  In  order  to  exert  a  still  more  power- 
f-d  pressure  upon  the  well-padded  orbital  region,  a  so-called  laced  bandage  is  highly  spoken  of. 
This  renders  necessary  a  bandage  ten  feet  long,  of  the  kind  just  described,  and  requires  three  as- 
c^nuling  monocular  turns,  in  the  manner  indicated  in  the  use  of  the  pressure  bandage  ( Oraefe). 

It  will  require  further  experience  to  decide  whether  such  a  severe  pressure,  as  is  necessary  in 
the  use  of  this  bandage,  furnishes  real  therapeutic  advantages,  and  whether  the  result,  which 
in  individual  cases  may  be  thereby  attained,  balances  the  disadvantages,  which  in  very  many 
instances  are  absolutely  intolerable.  It  seems  as  if  the  ordinary  protective  bandage,  with  a 
•omewhat  greater  tension  of  the  clastic  part  of  it,  were  able  to  accomplish  all  that  is  to  be 
fteoeraUy  expected  from  a  pressure  bandage,  without  excessive  annoyance  and  without  danger 
of  unpleasant  consequences. 

I  It  is  more  than  probable  thnt  the  tnic  function  of  the  bandage  would  be  better 
♦iprt'SK.'d  by  using  the  name  retentive  bandage,  thus  indicating  the  most  important 
tjri-n<  y  which  the  dressing  fulfills,  namely,  to  keep  the  eyelids  closed,  the  air  ex- 
''lude<l :  and,  in  the  case  of  a  wound  of  the  front  of  the  eyeball,  to  give  a  splint- 
like support.] 

2.  77*/*  fffectfi  of  dual  vjton  the  conjimctira  anil  cornea. — AVoiking  with  dasty 
Mil  stances,  or  frequenting  dusty  localities  during  the  existence  of  conjunctival  or 
corneal  diwane,  should  be  strictly  forbidden,  since  the  mechanical  contrivances  used 
for  excluding  dust  fail  to  accomplish  that  purpose. 
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[This  rule  must  not  be  construed  into  a  prohibition  of  out-door  life  as  a  means  uf 
keeping  active  the  nutritive  forces,  especially  in  obstinate  forms  of  sub-acutti  con- 
junctival and  corneal  disease.] 

a.  DuHtrSpectiides,  Goggles, — Wire-work,  in  spectacle  frames,  was  at  one  time 
used  as  such,  and  called  by  this  name. 

These  doat-speotaolei  have  the  disadvaniag^  of  keeping  the  eye  behind  them  oontinoally  en- 
veloped in  tne  vapor  of  its  own  moisture,  which  cannot  fully  escape.  Thas  the  irritated  condi- 
tion is  rather  increased  than  diminished.  The  principal  reason  for  their  disose  liea,  however, 
in  the  impairment  of  distinct  vision,  which  compels  the  patient  to  strain  his  eyes  severely  in 
order  to  see  surrounding  objects  distinctly. 

^y  the  wire-work  considerable  objective  light  is  kept  away  from  the  eye,  and  the  frame  of 
the  dust-spectacles  places  the  translucent  gauze  in  an  unfavorable  angle  to  the  outer  world,  inua 
limiting  tne  visual  held.  Moreover,  the  manifold  diflfraotion  which  the  transmitted  light  under- 
goes on  the  wire  gauxe  comes  into  consideration.  Besides,  when  these  spectacles  are  worn  in  an 
atmosphere  loaded  ¥rith  dust,  the  meshes  of  the  gauxe  become  filled,  and  then  their  defects  are 
increased. 

Ordinary  glass  spectacles,  of  circular  shape,  about  an  inch  in  diameter,  arc  to  be 
preferred  to  the  dust-spectacles  above  described.  Of  course  they  protect  the  eye 
1 J8S ;  but  where  the  dust  is  so  abundant  that  sufficient  protection  is  not  afforded  by 
the  ordinary  glass  spectacles,  or  where  a  small  amount  of  dust  upon  the  eye  proves 
injurious,  the  surgeon  does  well  to  prohibit  the  patient  from  being  thus  exposed. 

3.  A  very  common  source  of  injury,  among  certain  kinds  of  laborers,  is  the  chip- 
ping off  of  bits  of  metal,  stone,  and  the  like  {titaveiihagen),  which  come  with  great  force 
upon  the  eye,  and  sometimes  even  enter  it.  These  must  often  be  removed  by  the  aid 
ot  instruments,  wliich  usually  cause  considerable  irritation  and  loss  of  substance. 
According  to  the  detailed  statistics  of  II,  Cohn,  almost  half  of  the  workers  in  metal 
suiter  from  such  injuries.  Wearing  ordinary  glass  spectacles  would  diminish  the 
danger  somewhat,  but  they  are  too  easily  broken  and  too  expensive  to  be  com- 
niuuiy  used.  Mica  spectacles  have  therefore  been  introduced,  but  as  yet  they  are 
uufoituuately  not  g^'nerally  euiployed.  They  are  thin,  almost  perfectly  transparent 
disks  or  mica  in  metallic  frames,  fitting  well  on  the  orbital  ridge,  and  which  are 
lasti  ned  on  th6  head  by  a  bandage,  or,  better  still,  by  means  of  an  ordinary  specta- 
cle-frame^(/r.  Cohn).  They  do  not  break,  and  are  cheap.  Besides,  mica  is  a  poor 
conductor  of  heat,  and  in  working  over  tire  it  does  excellent  service,  especially  if 
colored  blue  or  gray,  in  neutralizing  th3  bright  reflection. 

B.  Among  chjmical  causes  of  injury,  our  attention  is  especially  called  to 

1.    Uncleaidineitit  of  the  edgen  of  the  lids  or  of  the  conjunctival  sac. 

Among  cliildren  we  cannot  give  the  matter  too  mucli  attention,  particularly 
wliere  the  cas;3  does  not  permit  the  use  of  the  protective  bandage.  Cliildren  in  play- 
ing; are  apt  to  soil  their  facj  and  hands  every  moment,  and  rub  the  dirt  into  th.^ir 
eyi-s  ill  order  to  alleviate  itching.  The  rules  for  avoiding  this  are  evident.  It  is 
only  nL'Cjssury  to  remark  in  passing,  that  those  who  have  the  care  of  children  with 
eyc-disL-asj  sliould  be  impressed  with  the  necessity  of  k^^eping  tliJiu  away  from  all 
dirty  places  or  dirty  substancus. 

*J.  The  action  of  ramdial  <u/ent». — Eye-washes,  ointments,  etc.,  which  are  employed  at  an 
improper  time,  or  in  too  Rtrong  a  solution,  or  too  often,  immediately  upon  the  conjunctival  sac 
or  the  rIoIhj,  may  be  harmful  by  increasing  the  irritation  or  inflammation.  Besides  this  we  may 
nuation  salves,  tinctures,  and  the  like,  which  are  used  only  for  their  irritative,  absorbent,  or 
narcotic  effect,  and  which  are  applied  to  the  Uds  or  their  vicinity ;  meal  poultices,  vegetable 
decoctions,  baths  which  have  been  made  more  active  by  the  addition  of  salts,  etc.     Among 
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earelen  penons,  etpecially  children,  the  occasional  getting  the  preparations  nsed  into  the  eyes 
is  scarcely  to  be  avoided,  finch  a  soiling  is  the  more  dangerous  the  severer  the  irritation. 
VencanU  also,  although  generally  applied  some  distance  from  the  eye,  not  onfrequently  make 
the  irritated  condition  much  worse.  The  patients  are  inclined  to  scratch,  rub,  and  feel  about 
the  ezoortiated  portion  in  order  to  alleviate  the  unpleasant  sensation  which  the  blister  causes, 
or  in  order  to  remove  the  sensation  of  the  part  which  is  robbed  of  its  epidermis,  and  thus  they 
■oil  the  hands,  and  with  them  the  sensitive  surface  of  the  eye. 

8.  Snvff'tahing. — This  irritates  the  eyes,  especially  when  the  person  is  unac- 
customed to  its  use.  In  the  case  of  amateurs,  therefore,  a  slight  injection  of  the 
conjunctiva  with  severe  sneezing  generally  follows  taking  a  pinch.  In  view  of 
this,  snuff-taking  can  only  be  allowed  in  those  cases  where  the  patient  is  in  the 
habit  of  it,  and  a  slight  increase  of  the  irritation  involves  no  danger.  In  inflamma- 
tions which  may  readily  have  bad  consequences,  even  the  ordinary  snuff -taker  may 
be  only  exceptionally  allowed  the  moderate  us^  of  snuff,  and  then  with  the  greatest 
care. 

4.  Th^  ahod^  in  a  damp  room,  or  one  filled  tcith  exerementitious  exhalations,  or 
ftith  irritating  tapors  of  any  hind  whatever. — Pure  air  is,  indeed,  one  of  the  most 
important  requisites  for  the  successful  treatment  of  eye-diseases.  We  cannot  too 
strenuously  recommend  that  the  patients  be  placed  in  rooms  which  can  be  easily  and 
thoroughly  aired,  and  we  should  keep  away  from  them  all  the  above-named  sources 
of  injury. 

Our  special  attention  should  be  directed  to  the  habit  of  cooking,  washing,  carrying  on  of  many 
odorous  employments  in  the  ordinary  living-rooms  of  the  poor ;  also  keeping  in  the  room  the 
remains  of  food,  of  half -filled  chamber  utensils,  or  the  stowing  away  of  soiled  linen  in  the 
apartment. 

The  condition  of  the  patient,  however,  does  not  always  permit  that  he  should 
nmain  indoors.  In  many  cases  it  may  even  be  desirable  that  he  take  exercise  in  the 
open  air.  "Wliere  walking  is  recommended,  the  surgeon  should  never  forget  the 
tendency  of  patients  to  exceed  what  is  recommended.  A  proper  precaution 
demands  that  the  patient  should  be  entirely  forbidden  to  visit  taverns,  restaurants^ 
tbiaterF,  balls,  concerts,  and,  in  general,  places  where  many  people  aie  gathered 
together. 

In  such  localities  many  sources  of  injury  concentrate,  and  operate  in  conjunction  with  other 
mjorious  influences ;  for  example,  dazzling  and  irregular  illumination,  which  is  so  powerful  a 
morbid  agent,  that  by  it  even  a  very  slight  irritation  can  be  increased  to  one  of  the  severest  and 
mtjst  destructive  inflammatory  processes.  In  hospitals  and  similar  institutions  it  is  of  inv- 
portance  to  look  well  to  the  condition  of  the  water-closets.  Very  often  these  have  become 
infernal  pits,  whose  pestilential  vapors  even  force  tears  from  healthy  eyes,  and  are  very 
aatorally  more  destructive  to  diseased  ones. 

5.  TolKteeo-Smole. — This  is  a  bitter  enemy  to  diseased  eyes,  and  it  must  be  laid 
down  as  a  fixed  rule,  that  eye-patients  should  always,  and  under  all  circumstances, 
avoid  closed  places  where  there  is  any  smoking.  The  patient  with  a  diseased  eye 
mofct  not  Huioke  in  liis  own  room,  nor  allow  others  to  do  so,  even  if  the  ventilation 
lo  very  good. 

In  very  mild  irritations,  however,  which  allow  the  patient  to  go  out  in  the  open  air,  hut 
only  in  the$e^  an  ab&olute  denial  of  tobacco-smoking  is  not  always  justified.  Patients  who 
iiLoke  daily,  and  are  passionately  fond  of  it,  bear  such  a  denial  with  difficulty,  and  a  persis- 
tence in  its  enforcement  will  probably  lead  to  its  secret  use.  In  cases  where  a  slight  increase 
of  the  irritation  can  produce  no  especial  harm  it  seems  better,  therefore,  to  allow  the  patient 
lo  smoke  moderately,  taking  certain  precautiona     Tkejlrtl  rule  is,  to  mtohe  only  in  the  open 
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air,  and  where  there  is  *  gentle  breexe ;  linoe  here  there  is  leu  danger  of  a  great  quantity  oi 
smoke  reaching  the  eye.  For  greater  protection,  the  patient  can  wear  ■peotaclea,  or  ahat  his 
eyes.     Long  pipes  are  generally  advised,  and  with  good  reason. 

C.  Among  the  physical  causes  of  injury  are  the  following : 

1.  Wind. — ^In  the  existence  of  an  irritated  condition  of  the  eye  the  access  of 
wind  is  to  be  avoided,  even  when  it  is  not  veiy  severe,  and  is  free  from  dust.  Eren 
very  slight  irritations  are  made  very  much  worse  by  the  effects  of  the  wind.  The 
patient  should,  then,  be  kept  in  his  room  in  windy  weather,  and  this  rule  is  the 
more  imperative,  since  spectacles  are  such  an  insufficient  protection,  and  the  uss  of 
a  veil  is  not  always  practicable. 

2.  Excessive  Heat. — ^Those  who  work  before  a  fire — cooks,  bakers,  etc. — are  espe- 
cially liable  to  this  influence,  and  should  therefore  be  warned  as  to  its  injorious 
effect.  Sitting  too  near  the  stove,  an  evil  habit  of  many,  should  also  be  guarded 
against ;  since  experience  has  shown  that  thereby  irritations  are  caused  and  in- 
creased, especially  in  hospitals,  and  in  the  dwellings  of  the  poor.  It  may  ]>e  re- 
membered, in  general,  that  an  equable  cool  temperature  of  the  room  in  which  eye- 
patients  are  kept  should  be  maintained ;  about  63°  to  66°  Fahrenheit  is  the  l>e8t  for 
therapeutic  purposes. 

3.  Severe  Cold. — ^This  is  generally,  at  least  for  a  while,  better  borne  than  great 
heat.  Patients  suffering  from  conjunctivitis  feel  very  well  in  the  quiet  air  of  a  cool 
wi uteres  day ;  but  when  there  is  iritis,  choroiditis,  etc.,  the  patient  cannot  'remain  in 
the  open  air  in  cold  weather  without  danger,  on  accoimt  of  the  impossibility  of 
bearing  the  cold  without  active  exercise,  which  again  produces  injurious  changes  in 
the  temperature  of  the  body. 

4.  Severe  and  sudden  Changes  of  Temperature. — ^Rapid  cooling  of  a  warm  portion 
of  the  body,  or  sudden  and  irregular  heating  of  a  part  deprived  of  its  natural 
warmth,  has  been  always,  and  with  good  reason,  regarded  as  one  of  the  more  fre- 
quent causes  of  inflammations  or  irritations.  The  sudden  change  in  the  local  con- 
ditions of  the  circulation  certainly  plays  an  important  part  The  most  frequent 
source  of  such  a  sudden  change  in  temperature  lies  in  a  draught  of  air.  The 
avoidance  of  this  furnishes,  therefore,  a  very  important  therapeutic  requirement. 

For  this  purpose  it  is,  however,  by  no  means  necessary  to  envelop  the  patient  with  wrappings, 
or  to  place  him  in  bed  surrounded  with  screens  or  curtains,  or  to  cover  the  head  of  the  bed. 
By  such  means  the  patient  is  confined,  annoyed,  and  disquieted,  and  generally  a  heavy  perspi- 
ration is  induced.  Even  congestions  of  the  head  are  excited,  and  not  rarely  the  hindranoe  of 
the  necessary  circulation  of  air  leads  to  constitutional  disease.  The  patient  should  be  able  to 
breathe  freely.  Therefore  it  seems  adviMible  not  to  lessen  the  small  space  of  his  room,  but 
only  to  see  to  it  that  the  patient,  whether  he  is  in  bed  or  goes  freely  about,  is  never  in  a 
draught.  The  injuriousness  of  sudden  changes  in  temperature  makes  it  also  advisable,  in 
cases  in  which  an  equable  temperature  is  particularly  desirable,  to  avoid  washing  with  cold  water 
or  putting  on  oold  linen. 

D.  ft  is  of  great  importance,  in  the  treatment  of  irritated  and  inflamed  eyes,  to 
properly  regulate  the  intensity  of  the  light  thrown  upon  the  organ ;  for  improper 
illumination  is  one  of  the  most  effective  causes  of  injury.  In  certain  cases  it  is  ne- 
cessary to  keep  the  light  entirely  away  from  tlie  eyes,  and  this  can  be  done,  either 
by  darkening  the  windows  as  much  as  possible,  or  by  the  use  of  a  protective  band- 
age. But  in  the  great  majority  of  cases  such  an  entire  exclusion  of  light  is  not 
only  unnecevary,  but  even  injurious,  since,  during  convalescence,  it  is  with  great 
difficulty  that  the  patient  becomes  so  accustomed  again  to  the  increase  of  light  as 
to  avoid  the  rclapsss  which  may  be  readily  induced  by  a  greater  intensity  of  illu- 
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mhuitioiL  Convalescence  is  retarded  by  too  great  darkness,  on  account  of  the  evil 
influences  which  a  long  seclusion  in  a  darkened  room  exercises  on  the  general  con- 
dition. A  moderate  degree  of  illumination,  about  such  as  we  have  at  twilight,  is 
ths  best  adapted  for  the  treatment  of  eye-disease.  Gradations  in  the  degree  of 
light  will,  of  coarse,  be  made  for  different  patients,  according  to  their  individual 
flcoflitivcness. 

It  ia,  however,  not  to  be  forgotten  that  some  patients  are  exoesuvely  sensitive,  beyond  all 
proper  limits.  In  order  not  to  induce  photophobia,  it  is  advisable  to  look  more  to  the  objective 
eondition  than  the  subjective  sensations,  in  determining  the  amount  of  light  to  be  borne.  It  is 
especially  important  to  carefully  avoid  all  contrasts  of  light,  since  even  a  diseased  eye  may  ac> 
costom  itself  to  a  considerable  degree  of  intensity  of  light.  But  even  a  healthy  eye  bears  con- 
tiasis  with  difficulty,  and  an  irritated  eye  will  always  be  markedly  affected  thereby. 

According  to  recent  investigations,  prolonged  rest  in  a  dark  room  increases  the  sensitiveness 
of  the  retina  {Aubert)  thirty-five  times,  and  a  stay  of  two  minutes  increases  it  ten  to  fifteen 
fold.  The  irritation  of  light  in  the  beginning  of  its  impression  excites  the  maximum  of  sen- 
sation ;  but  this,  with  the  continuance  of  the  irritation,  decreases  so  much  that,  after  a  time, 
a  somewhat  weaker  impression  will  not  be  noticed. 

The  color  of  the  light  reaching  the  eye  is  also  of  importance.  In  general  we 
may  say  that  orange,  yellow,  and  green  excite  the  sense  of  color  more  powerfully, 
and  with  the  same  intensity,  irritate  more  severely  than  the  other  colors. 

This  is  shown  not  only  by  means  of  the  subjective  sensation  which  becomes  manifest  by 
looking  through  different  colored  glasses,  but  also  by  a  measurement  of  the  reaction  of  the 
papa 

This  contracts  most  when  exclusively  yellow  or  orange  rays  are  conducted  into  the  eye,  by 
means  of  a  solar  spectrum  and  a  prism.  It  becomes  wider  and  wider  when  the  outermost  red 
or  only  caior\flc  ray9  (warme  Strahlen)  enter  the  eye.  Just  so,  the  diameter  of  the  pupil  in- 
creases when  the  eye  is  directed  out  of  the  yellow  of  the  spectrum  into  the  green  or  blue.  Tet 
the  tUtra  chemical  violet,  and  even  the  outermost  violet  rays  seem  again  to  irritate  the  eyes 
more.  Electric  light,  which  contains  many  chemical  rays,  is  very  unpleasant  to  the  eye,  and 
demands  a  diminution  of  its  intensity  by  means  of  glasses  which  are  colored  with  oxide  of  ura- 
nium (Jantfn  and  FoUin).     The  means  to  meet  these  requirements  are : 

1.  WindotC'Curtains. — These  can  seldom  be  dispensed  with  in  the  treatment  of 
irritatc'd  conditions  of  the  eye,  and  are  to  be  preferred  to  shutters,  where  we  do  not 
wish  a  complete  darkening  of  the  room. 

All  the  windows  in  the  room  should  be  covered ;  and  when  the  door  leads  into  a  very  light 
room,  it  is  of  great  advantage  to  weaken  the  illumination  there  also.  The  curtains  should 
folly  cover  the  window,  so  that  no  chink  remains  at  the  side,  through  which  the  Ughtcan  come 
to  produce  strong  contrasts.  For  the  same  reason  the  materials  of  which  the  ourtam  consists 
should  be  sufficiently  thick,  especially  when  the  window  is  illuminated  by  the  sun.  On  win- 
dows which  never  receive  the  direct  rays  of  the  sun,  thin  crape-like  material  will  be  thick 
enough.  The  color  of  the  curtain  should  always  be  rather  of  a  dusty  browiL  The  best  are 
l^y,  blue,  or  violet  The  much-recommended  green  curtains  are  not  so  good,  since  in  trans- 
mitted light  they  show  a  very  light  coloring,  and  cause  pain  in  the  eye. 

Light-green  is  by  no  means  a  mild  color.  It  is  next  to  the  yellow  of  the  sim,  and  this,  as  is 
well  known,  is  the  most  irritating  color.  Only  reflected  dark-green,  such  as  that  of  the  fields 
sni  foliage,  is  pleasant  to  the  eye.  It  is  very  evident,  then,  that  the  modem  curtains,  painted 
in  the  brightest  colors,  will  not  do  at  alL 

2.  Jjamp-thad"*. — These  cannot  be  dispensed  with  where  it  is  necoasary  that  the 
patient  should  stay  in  a  room  artificially  lighted,  since  inclosing  the  bed  with  a 
cn.tain  renders  th3  circulation  of  air  in  the  room  difficult,  and  will  annoy  the 
fAtient 

When  h«  remains  in  bed  the  formerly  fashionable  flat  night-shades,  wUofa  are  placed  before 
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the  flame,  may  be  uacd,  or  even  •  sheet  of  roagh  paper  fastened  in  front  of  the  flame,  as  ocoaaioii 
may  require.  In  case  a  lamp  is  used,  it  will  be  best  to  make  a  round  opening  in  a  sheet  of 
paper,  cut  oval  at  one  end  so  that  it  hangs  over  the  shade,  and  then  place  it  over  the  glaaa 
chimney.  Gray  paper,  especially  blotting-paper,  is  the  best  material  for  such  shades.  Light- 
colored  shades,  especially  the  fovorite  light  green  or  blue,  do  not  answer  the  purpose,  on  ac- 
count of  the  intensity  of  their  color  in  transmitted  light.  It  will  be  understood  that  brightly 
painted  or  perforated  shades  are  still  less  desirable.  Opaque  shades,  as,  for  example,  tin  onea, 
are  even  less  useful  on  account  of  the  contrast  which  they  produce  between  shaded  and  illc- 
minated  places. 

3.  Eye^hades. — These  can  only  be  of  use  when  we  wish  to  keep  the  direct  rays  of 
the  snn,  or  of  any  other  intense  light  from  the  eye.  They  avail  little  or  nothing 
:against  diffused  light 

In  order  to  ward  this  off  they  must  be  placed  at  a  very  acute  angle  with  the  &ce.  Even 
then  the  patient  looks  out  of  a  very  dark  space,  and  the  contrast  produces  the  same  effect  aa 
if  he  locAced  out  of  a  dark  cellar  upon  the  bright  sky.  The  material  of  which  eyo-shades  are 
made  is  not  of  very  great  importance.  It  may  be  said,  however,  that  shades  of  coarse  gray 
paper,  such  as  the  wrappings  of  loaf-sugar,  fastened  on  the  head  by  means  of  a  little  band, 
are  most  to  be  recommended  on  account  of  their  flexibility,  aimpUcity,  and  cheapness.  Green 
taffeta  shades,  fastened  by  wire,  do  not  answer  as  well,  since  in  direct  sunlight  they  let  in  a 
great  deal  of  green  light ;  and  the  wire  presses  on  the  temple,  and  thus  becomes  unbearable. 
The  thick  pasteboard  shades  are  very  unpleasant  on  account  of  their  stifllness. 

Eye-shades  are  evidently  unnecessary  in  artificial  illumination,  lamp-shades  l>cing 
sufficient.  In  direct  sunlight,  broad-brimmed  hats  or  caps,  with  large  front-pieces^ 
are  more  easily  worn. 

4.  Veih. — These  may  be  especially  used  by  females  and  children,  whose  cases 
demand  that  they  should  be  allowed  to  go  out  in  the  fresh  air,  even  when  they  have 
irritated  eyes.  The  best  are  the  plain  gray  or  black.  Those  of  a  yellow  color  are 
not  advisable, 

5.  Protective  Spectacles. — These  are  best  made  of  smoke-gray  glasses. 

Green  glasses  are  not  advisable,  since  in  a  bright  light  they  transmit  a  very  intense  and 
very  dark  green  approaching  a  yellow,  which  increases  rather  than  diminishes  the  irritated 
condition.  Blue  glasses  are  to  be  preferred  to  green,  as  the  blue  color  exerts  a  less  severe  im- 
pression upon  the  retina.  Even  these  do  not  fully  answer  the  purpose.  Deep-blue  glasses,  as 
experience  teaches  us,  pain  the  eye  in  bright  light.  Pale-blue  glasses,  on  the  other  hand, 
furnish  no  effective  protection.  They  weaken  the  light  too  little.  They  are  only  suflScient 
when  we  are  dealing  with  a  very  evanescent  condition  of  irritation,  and  here  protective  spec- 
tacles are  nearly  superfluous. 

Smolr-f/ray  glasses^  London  Sfnol-e,  weaken  the  transmitted  light  very  roi.- 
siderably,  and  this  naturally  in  proportion  to  the  depth  of  their  shading.  Tlicy 
envelop  all  the  objects  in  the  visual  field,  as  it  were,  in  the  twili<;ht  of  evening,  or 
of  a  very  dark  day ;  they  allow  the  objects  looked  upon  to  be  seen  in  their  natural 
color,  but  with  very  much  su])dued  intensity,  and  on  the  whole  answer  fully  the  pur- 
pose which  may  be  reasonably  expected  from  wearing  them.  Such  sn.oke-gray  glasses 
may  be  obtained  in  all  possible  shades.     Tliose  of  a  light  color  only  are  useful. 

Those  glasses  whose  color  in  reflected  light  approaches  a  black,  daiken  the  visual  field  too 
much.  They  disaccustom  the  eyes  to  the  light,  and  thus  render  difficult  the  return  to  a  nor- 
mal illumination.  They  also  hinder  the  distinct  view  even  of  near  objects,  and  thus  often 
cause  the  patient  to  strain  his  eyes  and  increase  the  irritated  condition.  Every  tne  may  con- 
vince himself  by  his  own  experience  of  the  annoyance  of  very  deep  shatlcs  cf  {jray  t^lasscs.  It 
is  evident,  also,  that  eyes  which  require  a  considerable  darkening  of  the  visual  field  arc  better 
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k«pi  in  m  dark  room,  because  proieotiTe  speotaoles  certainly  do  not  sufficiently  alleyiafe  the 
contrasts  of  illomination,  whioh  are  so  common  in  the  open  air ;  and  on  the  other  hand,  saob 
darkly-shaded  glasses  themselves  excite  these  strong  contrasts  of  light,  for  they  scarcely  ever 
fit  escactly  on  the  orbital  borders,  thus  allowing  light  from  all  sides  to  strike  the  periphery  of 
the  retina.  This  latter  objection  may  be  also  urged  against  light-gray  smoke-glasses,  but  to 
a  much  less  degree.  To  lessen  some  of  the  objections,  it  is  advisable  that  round  glasses  be 
used,  somewhat  more  than  an  inch  in  diameter.  In  case  of  necessity,  side  glasses  may  also 
be  employed,  but  in  general  these  are  not  to  be  recommended,  since  four  glasses  with  the 
acoeasary  fastenings  make  the  spectacles  heavy  and  troublesome,  and  also  accustom  the  eye 
to  too  little  light,  and  prevent  the  free  circulation  of  air  about  it.  Small  oval  glasses  are 
entirely  useless,  since  they  only  cover  the  center  of  the  visual  field.  It  is  very  important  to 
sae  to  it  that  the  bridge  of  the  spectacle*  is  not  too  long,  and  that  the  inner  part  of  the  eye 
is  perfectly  covered ;  and  in  choosing  these  spectacles  we  should  be  careful  to  see  that  the 
^aas  is  good,  and  furthermore  that  its  color  be  a  clear  gray,  and  not,  as  is  often  the  case,  a 
yellowish  or  brownish  gray.  For  this  purpose,  the  spectacles,  after  careful  testing  of  their 
snr&cea,  may  be  laid  on  a  sheet  of  white  paper,  or  any  such  substance,  where  the  faults  de- 
scribed may  be  easily  detected. 

These  protective  spectacles  should  be  always  ground  plane,  since  the  depths  of 
their  coloring  depend  to  a  great  extent  on  their  thickness.  Concave  glasses,  there- 
fore, shfide  the  pariphery  more,  convex  the  center,  and  this  in  the  greater  mispro- 
portion  the  darker  the  glass  and  the  greater  the  curvature  of  its  two  surfaces. 

Protective  spectacles  are  not  intended  for  exact  vision,  and  this  defect  appears  the  more 
disturbing  the  more  the  refraction  of  the  eye  deviates  from  the  normal — ^at  is,  the  greater 
the  cur>-aturc  that  is  necessary.  In  very  myopic  or  hypermetropic  patients,  who  go  about 
with  difficulty  unless  aided  by  concave  or  convex  lenses,  a  remedy  may  be  obtained,  since  we 
can  caose  plano-concave  or  plano-convex  spectacles  to  be  ground  of  the  necessary  focal  distance, 
and  on  its  plane  surface,  by  means  of  the  Canada  balsam,  affix  a  plane  smoke-gray  glass. 
Lately  the  so-called  muscle  spectacles,  that  is,  spectacles  formed  like  watch-glasses,  are  much 
in  fashion.  Their  convexity  allows  of  a  very  considerable  approach  of  the  edges  to  the  orbital 
border,  and  hence  furnishes  a  more  efficient  diminution  of  the  lateral  illumination  than  plane 
vpectacles  do.  Since,  however,  the  radius  of  the  posterior  concave  surface  is  always  smaller 
than  the  anterior  convex  one,  these  spectacles  become  weak  concave  lenses,  and  are,  as  a  rule, 
therefore,  very  annoying  to  far-sighted  and  hypermetropic  eyes. 

In  the  use  of  protective  spectacles  it  is  very  necessary  to  see  that  we  do  not  harm 
th?  eyes  instead  of  l>enefiting  them ;  we  should  inform  the  patient  they  are  to  be 
a-^ed  only  to  protect  the  eyes  from  high  degrees  of  light.  When  they  are  used  to 
puird  against  light  of  a  low  grade  of  intensity,  they  darken  the  visual  field  too 
much,  accustom  the  eye  to  this  darkness,  and  arc  therefore  not  sufficient  to  alleviate 
the  irritating  effect  of  bright  light,  and  besides  this  they  prolong  the  convalescence. 
Th?y  are  only  to  be  worn  when  we  wish  to  soften  the  light  of  a  sunshiny  day,  or  the 
reflection  from  snow,  sand,  or  from  the  surface  of  a  sheet  of  water,  it  being  all  the 
wme  whether  the  brilliant  light  illuminates  the  whole  or  a  part  of  the  visual  field. 
'Hvy  should  be  immediately  taken  off  when  the  patient  is  under  the  shadow  of  a 
house,  when  he  enters  a  wood,  etc. ,  as  well  as  in  the  evening,  and  on  dark  days. 
It  U  especially  important  that  he  should  put  on  the  protective  spectacles  when  he 
\mgtios  oat  of  the  regular  illumination  of  his  room  into  a  room  too  brilliantly  lighted 
for  the  irritated  condition  of  his  eyes.  Should  the  patient  use  the  protective  spcc- 
tarlfn  for  a  considerable  time  in  his  room,  and  pass  with  them  into  the  bright  sun- 
lijjht,  the  contrast  in  the  intensity  of  the  light  in  the  two  rooms  is  scarcely  at  all 
tllfvi:it:»d-  Besides,  it  is  well  to  notice  that  protective  spectacles  are  only  of  use  in 
diffnsc<l  light,  but  they  avail  nothing  against  the  direct  rays  of  the  sun,  of  a  lamp, 
etc,  since  contrasts  in  the  illumination  of  the  visual  field  are  not  removed  by  them. 
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In  the  open  air  they  do  not  render  broad-brimmed  hats,  or  in  a  room  lamp  or 
eye-shades,  superflaous.  If  smoke-gray  glasses  have  been  used  for  some  time  !>y  the 
patient,  they  should  not  be  suddenly  laid  off,  since  the  eye,  unaccustomed  to  bright 
light,  is  more  sensitive  than  normal.  Where  dark  sliades  have  been  used,  we  may 
prevent  the  transition  from  being  dangerous  by  passing  gradually  to  lighter  shades, 
in  order  that  the  eye  may  very  gradually  accustom  itself  to  a  bright  light. 

E,  Among  the  organic  causes  of  injury  to  the  eye  should  be  mentioned  every 
kind  of  straining  for  the  purpose  of  obtaining  clear  and  exact  vision. 

When  there  lb  moob  irritation  of  the  eyes,  accompanied  by  photophobia  and  pain,  straining 
efforts  are  prevented  by  the  increase  which  they  occasion  in  the  subjective  and  objective  symp- 
toms. Where,  however,  the  irritated  condition  is  a  shghter  one,  the  patient  is  not  troubled  m 
his  work,  and  does  not  find  himself  compelled  to  give  it  np,  becanse  the  unpleasant  oonae- 
quences  do  not  show  themselves  for  some  time,  and  even  then  may  be  very  slight,  becanse  the 
disease  advances  very  slowly. 

Here  it  becomes  the  duty  of  the  surgeon  to  look  carefully  into  the  causes  of  in- 
jury, and  to  oppose  their  further  action.  In  general,  it  appears  most  advisable  to 
forbid  patients  to  read,  write,  or  to  occupy  themselves  in  any  way  by  which  the 
retina  or  accommodative  apparatus  are  called  into  action  during  the  disease,  and 
only  to  allow  a  very  gradual  return  to  the  ordinary  avocations.  Greater  liberties 
genei'ally  lead  to  misuse,  and  the  effects  of  remedies  are  thus  weakened  or  made 
nugatory. 

F.  Further  indications  for  treatment  result  from  the  dependence  of  the  extra- 
ocular trunks,  and  vrith  certain  limitations  of  the  intra-ocular  vessels  to  the  general 
blood-pressure,  and  the  circulatory  requirements  in  the  vessels  of  the  head  and 
neck.     These  indications  are  chiefly  those  springing  from  the  disease. 

It  is,  perhaps,  superfluous  to  go  into  details  at  this  point :  still,  a  special  condition 
deserves  notice  on  account  of  its  importance :  this  is  the  absence  of  valves  in  the 
veins,  carrying  the  blood  to  the  superior  venous  sinuses.  Congestion  in  the  veins  of 
tlie  neck  and  head  is  on  this  account  very  apt  to  occur,  and  hence  diseases  of  the 
heart,  impediments  in  the  portal  circulation,  etc,  are  very  apt  to  be  reflected  in 
disturbances  in  the  circulation  of  the  visual  organ.  Irregularities  in  respiration  also 
may  become  a  source  of  extremely  pernicious  congestions  in  the  region  of  the  eye. 
Hence,  in  congestive  conditions  of  the  eye  and  its  vicinity,  we  should  look  care- 
fully to  the  respiration.  Patients  should  especially  avoid  all  loud  speaking,  crying, 
singing,  sneezing,  and,  as  far  as  possil>le,  coughing,  on  account  of  the  increased 
difliculty  in  the  entrance  of  blood  into  the  heart,  caused  by  expiration.  This 
is  the  more  imperative  the  greater  the  degree  to  which  the  existing  morbid  pro- 
cess has  been  developed  in  the  visual  organ,  and  the  more  important  the  part  in 
which  it  is  located.  During  such  occasions  as  above  indicated,  the  increased 
turgidity  and  marked  redness  of  the  face  plainly  indicate  how  much  a  severe  and 
prolonged  expiration  may  influence  the  course  of  circulation.  Besides,  the  expira- 
tion does  not  here  act  alone,  but  in  the  visual  organ  another  circumstance  assists 
considerably.  Many  of  the  facial  veins  are  supplied  in  part  from  the  orbital  veins, 
and  run  between  the  muscles  and  bones  of  the  face.  In  loud  speaking,  and  the  like, 
these  muscles  take  an  active  part,  and  in  th(dr  contraction  they  press  the  veins 
against  the  bones,  and  thus  diminish  their  caliber.  Furthermore,  everything  which 
may  in  the  least  interfere  with  the  respiration  by  narrowing  the  trachea  and  con- 


INDICATIONS   OF  THE   DISEASE.  23 

trmcting  the  thoracic  cavity,  or  by  comprefising  the  lungs,  should  be  removed  and 
avoided.  In  this  is  comprehended,  among  other  things,  tight  cravats,  tight  cloth- 
ing pressing  upon  the  chest,  collections  of  fecal  masses  in  the  intestines,  overload- 
ing the  stomach  with  food  and  drink.  Finally  it  is  an  important  rule  that  patients 
with  congested  or  inflamed  eyes  should  eat  nothing  which  renders  necessary  a  great 
expenditure  of  power  by  the  muscles  of  mastication,  on  accoimt  of  the  above-de- 
scribed blood-congesting  effect  of  the  facial  muscles.  The  increase  of  a  congestion 
of  the  eyes  after  a  full  meal  is  a  matter  of  daily  experience. 

IL  The  indieatiana  fumuhed  hy  the  disease  itself.  These  may  be  divided  into 
the  following :  a.  The  limitation  of  the  local  depositions  ;  h.  The  lessening  of  the 
Uood-supplp  ;   e.   The  remoaal  or  lessening  of  febrile  action. 

The  means  of  fulfilling  these  indications  will  now  be  enumerated : 
1.  Direct  removed  of  heat  This  limits  the  local  change  or  nutrition  by  lessening 
the  temperature  of  the  inflamed  tissue,  and  rendering  chemical  combinations  difl- 
cult  Moreover,  cold  applied  for  this  purpose  acts  as  a  powerful  irritant  upon  the 
contracted  portion  of  the  tissue  and  especially  upon  the  muscles  of  the  vessels,  for- 
cing them  to  contraction,  and  therewith  causing  a  narrowing  of  their  caliber,  and  in 
this  way  decreasing  the  amount  of  blood  carried  to  the  inflamed  part  It  also 
diminishes  the  sensibility  of  the  parts,  and  with  it  their  functional  power.  Sensitive 
organs  lose  their  sensation,  muscles  become  rigid,  secretions  are  lessened,  etc.  The 
application  of  cold  affects  not  only  the  surface,  but  also  the  tissues,  to  a  greater  or 
less  depth,  according  to  the  degree  of  cold  employed,  and  the  duration  of  the  appli- 
cation. The  means  by  which  we  obtain  the  effect  of  cold  in  the  region  of  the  eye 
are  naturally  exceedingly  various,  but  cold  compresses  are  the  best 

Douches  were  formerly  the  fuhion,  but  their  preparation  is  generally  too  expensive  for  the 
prirate  patient,  and  their  ose  has  generally  been  given  up  in  hospitals^  a  certain  evidence  that 
they  have  only  partially,  or  not  at  all,  answered  their  intended  purpose.  This  is  not  at  all  sur- 
prising when  the  effect  of  douches  is  more  exactly  understood.  Besides  the  abstraction  of 
heat  there  occurs  on  the  use  of  the  douche,  whether  it  be  used  in  a  full  stream  or  in  the  form 
of  spray  by  moans  of  a  nebulizer,  a  mechanical  power  or  force  with  which  th3  water  strikes 
upon  the  parts.  By  means  of  this  mechanical  force,  the  douche  acts,  first,  as  an  irritant  upon 
the  sensory  nerves,  and  increases  the  afflux  of  the  blood,  and  the  part  which  is  acted  on  becomes 
painful  and  red.  The  next  effect  of  this  gradual  abstraction  of  heat  is  that  the  part  becomes 
pale,  without  sensation  and  oooL  Any  longer  action  of  the  douche,  however,  will  not  be  easily 
borne.  If  cold  exerts  only  a  momentary  effect  upon  a  part,  the  reaction  appears  more  evident : 
the  inflammation  is  rather  increased  than  diminished. 

Cold  applications  act  primarily  as  irritants  upon  the  sensory  nerves,  and  may 
therefore  induce  a  dilatation  of  the  vessels.  This  effect  however,  is  evanescent 
and  scarcely  comes  into  consideration,  it  being  understood  that  by  means  of  the  cold 
compresses  the  warmth  is  continuously  removed,  and  not  merely  a  high  grade  of 
temperature  interchanged  with  a  lower  one,  as  is  the  case  when  the  compresses  are 
8o  seldom  changed  that  they  have  time  to  become  warm  again  before  they  are 
replaced  by  fresh  ones.  If  such  contrasts  of  temperature  have  an  effect  upon  a  part, 
the  result,  as  a  rule,  will  not  be  favorable.  An  important  rule  therefore  is,  to  quickly 
change  the  applications,  and  the  quicker  the  warmer  the  part  is.  If  this  require- 
ment is  fulfilled,  the  principal  danger  in  the  use  of  cold  is  avoided.  A  second 
danger  springs  from  an  Immoderate  use  of  the  application.  Water  of  a  low  tem- 
perature readily  leads  to  freezing,  and  this  the  more  easily,  the  less  the  warmth  is 
developed  in  the  affected  part.    The  consequences  of  such  a  freezing,  in  the  wider 
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sense  of  the  word,  are  characterized  by  all  the  symptoms  of  inflammation  in  re- 
laxed parts,  and  this  inflammation  is  the  severer  the  quicker  the  parts  are  again 
warmed.  By  improper  use  of  cold  applications,  inflammations  may  be  produced  as 
an  after-effect,  and  this  not  only  at  the  point  of  application,  but  also  at  some  dis- 
tance. In  ophthalmia  the  seat  of  inflammation  is  circumscribed,  and  it  is  rarely 
possible  to  limit  the  effect  of  the  cold  in  the  inflamed  parts,  since  the  compresses 
used  for  the  application,  if  they  really  remove  much  heat,  must  always  have  a  rel- 
atively large  circumference.  Even  if  ischaimia  is  not  to  be  much  feared  in  the  in- 
flamed part,  the  neighboring  parts  may  suffer,  and  it  not  unfrequently  occurs  that, 
after  a  long-continued  effect  of  the  cold,  collateral  hyperemia  and  sometimes  true 
inflammations  are  developed,  especially  in  the  |>erioateum  of  the  orbit  and  of  the 
bones  beneath,  rheumatic  toothache,  etc.  These  inflammations  are,  as  a  rule,  very 
obstinate,  and  trouble  the  patient  more  than  the  original  disease.  Sometimes  the 
cold  affects  even  more  remote  parts.  A  chill  occurs,  and  affections  of  inner  or- 
gans arise,  such  as  we  may  see  after  "  catching  cold,"  bringing  with  it  new  dan- 
gers. We  may  easily  overcome  these  evil  results,  if  we  do  not  allow  the  effect  of 
the  application  of  cold  to  go  so  far  that  the  temperature  of  the  parts  sinks  much 
below  the  physiological  standard,  that  is,  making  use  of  the  cold  application  only 
so  long  as  the  warmth  of  the  inflamed  part  is  greater  than  that  of  the  surrounding 
healthy  parts.  On  the  whole,  the  abstraction  of  heat  is  indicated  to  a  very  limited 
extent  in  the  treatment  of  inflammations  of  the  eye.  Where  it  can  be  used  with 
benefit,  we  must  generally  employ  it  carefully  at  intervals.  Only  in  very  special 
cases,  in  certain  severe  inflammations  of  the  external  portions  of  the  visual  organs, 
are  continuous  applications  essential. 

Linen  comprenies  are  the  most  appropriate  meanii  for  the  application  of  cold  to  the  eye.  Com> 
presses  dipped  in  cold  water  and  wrung  out,  or  atill  better,  made  cold  by  placing  them  on  a 
block  of  ice,  are  to  be  reoommended.  These  compresses  should  not  be  of  much  larger  sixe  than 
is  sufficient  to  cover  the  borders  of  the  orbit,  in  order  not  to  abstract  heat  from  the  parts  which 
are  in  a  normal  condition.  They  should  not  be  heavy,  except  in  cases  where  pressure  upon  the 
eye  is  desired.  A  piece  of  fine  Unen  of  three  to  four  thicknesses  will  be  sufficient.  The  com- 
presses should  always  be  well  wrung  out.  If  the  water  drips  from  the  cloths,  it  becomes  a 
source  of  unpleasant  chilliness.  Besides  this,  very  wet  cloths  are  apt  to  loosen  the  epidermis ; 
this  is  thrown  off,  the  corium  exposed,  and  thus  not  rarely  a  severe  erythema  or  an  er^'sipelas 
excited.  Excoriations  and  their  evil  consequences  occur  much  more  readily  when  the  water  or 
ice  employed  is  salty.  Mineral  spring  waters  for  this  reason  have  of  old  been  decided  to  be  un- 
fit for  applications  to  inflamed  parts.  When  soft  wator,  or  ice  formed  from  it,  cannot  be  ob- 
tained, we  may  use  distilled  water.  These  precautions  arc  especially  neoessary  in  the  case  of 
persons  with  a  very  soft  and  sensitive,  or  relaxed  and  wrinkled  skin.  Such  patients  do  not 
bear  cold  applications  well,  and  they  should  therefore  not  be  used,  except  in  case  of  urgent  ne- 
cessity, and  then  as  sparingly  as  possible,  even  running  the  risk  of  somewhat  delaying  the 
healing  process.  We  may  somewhat  alleviate  this  evil  effect  of  the  cold  compresses  by  smear- 
ing the  parts  with  a  httle  clean  fresh  fat,  before  applying  them,  or  by  placing  upon  them  a 
piece  of  linen,  which  has  been  smeared  with  the  fat.  If  excoriations  have  already  occurred, 
an  erythema,  etc.,  it  will  be  best  to  stop  the  application  where  it  is  possible,  and  to  favor  the 
healing  of  the  inflammation  of  the  skin  by  smearing  the  part  with  fat  or  glycerine. 

2.  Direct  abstraction  of  Blood. — Until  recently,  venesection  was  very  much  es- 
teemed. 

The  efficacy  of  venesection  is  doubtful,  and  the  benefit  is  very  little  compared 
with  the  destructive  influence  which  it  may  have  upon  the  nutrition  of  the  whole 
body  ;  therefore  nowadays  in  ophthalmic  practice  we  arc  nearly  restricted  to  local 
abstraction  of  blood.     Tlie  purpose  of  this  is  to  favor  the  exit  of  blood  from  con- 
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gcstcd  or  inflamed  parts  through  the  vessels,  to  remove  tU  j  liindrances  to  circulation, 
and  in  a  revulsatory  waj  to  regulate  the  develoi)ment  and  increase  of  a  stasis,  to 
diminish  the  rapidity  of  the  circulation  and  of  the  increased  molecular  attraction. 
The  means  of  local  blood-letting  are  the  natmal  and  artificial  leeches,  wet  cups,  in- 
cisions and  scarifications  of  the  conjunctiva. 

Natural  leeches  as  well  as  the  artificial  ones  are,  as  a  rule,  most  properly  applied 
on  the  temporal  region.  In  order  to  attain  any  effect  in  the  case  of  very  small  chil- 
dren, one  to  two  leeches  should  be  applied;  in  those  who  are  older,  threato  four;  in 
adults,  six  to  eight  of  medium  size.  Care  should  be  taken  that  the  leeches  bite  as 
nearly  as  possible  at  the  same  time,  and  that  after  they  drop  oflf  the  flow  of  blood 
is  not  interrupted. 

[In  tliis  country,  as  a  rule,  the  use  of  leeches  in  the  treatment  of  eye-dia2asc  in 
children  is  not  justifiable.  Wet  cups  should  never  be  applied  to  young  children.] 
Since  the  effect  of  natural  leeches  is  evanescent,  and  the  changes  in  the  current  of 
blood  are  quickly  over,  it  seems  advisable,  for  the  sake  of  an  expan<rion  as  far  as 
possible  of  the  temporary  effect,  to  apply  the  leeches  in  tha  beginning  of  an  ex- 
acerbation of  the  inflammation.  It  is  at  this  time  that  the  process  receives  an  im- 
petus, its  products  are  more  abundant,  and  the  pain  also  increases. 

Thefoua  angulariit^  u  well  m  the  integument  of  the  lid,  are  improper  positions  for  the  appli- 
cation of  leeches,  because  the  marks  of  the  bites  remain  for  a  long  time,  and  disfigure  the  patient 
Bat  this  position  is  chiefly  to  be  avoided  because  the  leeches  very  often  bite  through  the  skin, 
which  is  exceedingly  thin  in  this  place,  even  to  the  veins,  and  thus  considerable  bleeding  is 
caused,  as  well  as  extravasations  in  the  loose  subcutaneous  connective  tissue.  These  extravasa- 
tions may  exist  for  weeks  and  months  before  they  completely  disappear.  Sometimes  even  worse 
results  are  seen.     Inflammations  and  abscesses  are  occasionaUy  caused. 

The  mastoid  process  may  be  a  point  for  the  application  of  leeches  when  any  con- 
gestion or  inflammation  of  the  eye  is  connected  with  hyperajmia  of  the  base  of  the  brain. 

On  the  whole,  the  therapeutic  results  of  the  application  of  natuial  lecclies  arc  of 
iin|>ortance  only  in  the  external  ophthalmia,  that  is,  in  inflammation  of  the  lids  and 
of  the  conjunctiva.  In  inflammation  and  hypenemia  of  the  globe,  esi>ecially  of  the 
interior  of  it,  the  results  are  scarcely  satisfactory,  and  may  be  with  good  reason  con- 
sidpretl  doubtful.  This  is  chiefly  explained  ])y  the  fact  that  the  anatomical  connec- 
tion l»etwpcn  the  vessels  of  tlie  temporal  region  and  of  the  ciliary  vascular  system 
is  n<it  very  intimate,  but  is  relatively  distant.  The  therapeutic  effect  of  natural 
leeches  may  be  increased  by  the  so-called  hilellatomy^  which  has  been  recently  rec- 
ommended. By  this  not  only  the  quantity  of  the  evacuated  blood,  but  also  the 
rapidity  with  which  it  is  taken  from  the  vessels,  is  considerably  increased. 

BdeUatomy  Is  best  performed  by  means  of  a  spring  lancet.  It  may,  however,  in  case  of  neces- 
sity, be  done  with  an  ordinary  lancet.  The  best  moment  is  when  the  leech  has  filled  himself 
quite  welL  The  end  of  the  animal  Is  then  carefully  lifted  up  and  the  blade  is  thrust  vigorously 
in  the  side  of  the  leech,  better  the  left.  The  incision  is  not  so  well  done  in  the  baclc,  badly  in  the 
belly.  After  the  incision  the  wound  should  bo  kept  free  from  coagulations,  by  means  of  a 
moist  sponge,  or  by  the  injection  of  lukewarm  water,  in  order  that  the  blood  may  flow  freely 
from  the  abdominal  cavity  of  the  leech.  A  leech  thus  treated  sucks  much  longer  than  one 
which  is  uninjured,  and  draws  a  much  greater  quantity  of  blood,  sometimes  taking  one  and  even 
two  ounces.  If,  in  consequence  of  the  restlessness  of  the  patient,  or  of  rough  handling  of  the 
leech,  it  falls  oflf  too  quickly,  if  reapplied  it  again  acts  freely.  If  carefully  kept  in  clean  water 
the  same  leech  may  be  repeatedly  applied,  and  incised  at  intervals  of  days  or  weeks   {F'mcher). 

The  speedy  local  removal  of  greater  quantities  of  blood  is  attained  most  cer- 
tainly by  the  artificial  leech. 
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Heuteloupe's  is  to  be  preferred  to  Hardy's,  the  former  making  a  circular 
wound,  the  latter  cutting  with  three  little  spring  knives.  The  severe  and  extensiye 
change  in  the  blood-current,  caused  by  the  application  of  this  instrument,  arises 
chiefly  from  the  powerful  impression  which  the  sudden  evacuation  of  a  vascular 
region  exerts  on  the  vaso-motory  nerves  of  the  vicinity  and  even  on  distant  parts. 
The  revulsive  effect  declares  itself  after  the  operation  in  a  very  striking  nervous 
and  vascular  excitement  Tliis  reaction  cannot,  unfortunately,  always  be  esti- 
mated beforehand,  and  under  some  circumstances  may  become  very  dangerous. 
Thus  we  observe,  as  an  immediate  effect  of  the  operation,  almost  always  a  consider- 
able increase  in  the  hypercemia  of  the  neighboring  parts,  which,  however,  soon  de- 
clines, and,  in  favorable  cases,  gives  place  to  the  intended  vascular  contraction.  In 
very  excitable  patients  even  actual  hypenemia  may  occur,  and  not  unfrequently  the 
reaction  shows  itself  by  all  kinds  of  disturbances  of  sensation  in  photopsia ;  and  in 
the  existence  of  amblyopia,  a  decrease  in  acuteness  of  vision  has  been  observed 
which  often  does  not  disappear  for  several  days.  This  is  true,  although  to  a  less 
extent,  according  to  past  experience  of  hdeUatomy,  This  is  also  said  to  excite  the 
patient  very  considerably.  It  seems,  therefore,  advisable  to  undertake  local  blood- 
letting of  this  kind  before  retiring,  in  order  that  the  night's  rest  may  moderate  the 
reaction.  When  the  patient  is  very  excitable  it  may  even  be  advisable  to  keep  him 
as  quiet  as  possible  in  a  darkened  room  during  the  whole  of  the  following  day 
(Gra^fe), 

These  are  only  palliative  means,  which  may,  perhaps,  diminish  the  danger  of  the 
reaction,  but  which  cannot  entirely  remove  it  On  the  whole,  we  conclude  that  in 
inflammations  having  a  sthenic  character,  local  blood-letting  by  means  of  bdellatomy 
and  the  artificial  leech  is  better  avoided,  and  their  use  is  limited  exclusively  to 
conditions  of  passive  hyperoemia  and  chronic  inflammation.  Even  here  the  recent 
immoderate  praise  of  the  artificial  leech  is  not  wholly  deserved. 

There  is  no  good  place  for  the  application  of  wet  cups  in  the  vicinity  of  the  eye ;  and  when 
applied  at  some  distance  they  scarcely  have  influence  enough  upon  the  circulation  of  the  visual 
organ  and  appendages.  Dry  cups  applied  on  the  temples  have  no  effect  Incisions  and  scarifica- 
tion are  only  useful  in  severe  conjunctivitis.  The  great  pain  caused  by  these  latter  procedures 
prevents  their  being  carried  out  in  the  greater  number  of  cases. 

The  practical  oculist  should  be  the  more  guarded  in  their  employment,  since  the  result  does 
not  always  answer  the  expectation,  or  it  is  not  appreciated  by  the  patient 

It  not  unfrequently  occurs,  that  they  increase  the  inflammation  in  the  loose  conjunctival 
tissac.  Besides  all  this,  the  desired  effect  may  be  grenerally  attained  by  the  application  of  a 
sufficient  number  of  natural  leeches. 

3.  Antiphhgistic  regimen, — We  understand  by  this  the  lessening  of  the  supply  of 
the  peculiar  nutritive  material  of  the  blood,  as  well  as  the  keeping  away  of  all 
which  may  act  as  an  excitant  upon  the  nervous  system  or  circulation.  This  should 
be  strictly  carried  out  when  the  inflammation  is  dangerous  either  from  its  severity 
or  extent,  whether  the  whole  organism,  as  manifested  by  febrile  action,  is  taking 
part  in  it  or  not  If  this  be  not  the  case,  it  is  generally  sufficient  to  observe  modera- 
tion in  every  respect,  and  besides  to  avoid  the  use  of  hard  and  tough  food,  which 
demands  the  vigorous  acticm  of  the  muscles  of  mastication.  A  severe  antiphlogistic 
regimen  is  not  indicated  in  mild  cases,  since  the  lowering  of  the  nutrition,  especially 
in  chronic  inflammation,  by  continued  dieting,  may  easily  lay  the  foundations  for 
dangers  which  far  exceed  those  of  tho  local  condition.  Where  the  nutrition  is 
already  somewhat  impaired,  or  perhaps  atonic  conditions,  having  their  origin  in  this 
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impainnent,  have  been  increased  by  the  occurrence  of  the  inflammation,  it  will  be  often 
foond  neccasarj  to  favor  resolution  by  means  of  generous,  slightly  stimulating  diet. 

Bodily  and  mental  rest  belong  to  severe  antiphlogistic  regimen,  as  well  as  the 
maintenance  of  an  equable  and  pure  temperature ;  the  avoidance  of  all  aromatic 
and  stimulating  drinks ;  coffee,  tea,  win°,  beer ;  lessening  of  the  amount  of  food,  and 
the  choice  of  easily  digested  substances.  Food  easily  oxidized,  such  as  Liebig's  res- 
piration material,  the  vegetable  acids,  farinaceous  and  saccharine  substances,  soups, 
vegetables,  salads,  steamed  and  stewed  fmits,  should  be  the  main  portion  of  the  diet. 

Highly  seasoned  food  should  be  forbidden,  as  well  as  fat,  the  latter  not  being 
easily  digested  in  the  inactive  condition  required  of  the  patient.  It  is  also  advisa- 
Mc  to  have  the  food  cool  when  eaten,  and  only  a  little  should  be  taken  at  a  time, 
bat  often  during  the  day. 

4.  Antiphlogittie  medicines. — Their  number  is  larg?,  but  we  cannot  rely  much 
upon  them  in  the  struggle  with  the  inflammatory  process.  We  should  therefore 
restrain  ourselves  as  much  as  possible  from  their  use  in  cases  of  pure  ophthalmia, 
where  we  desire  solely  an  antiphlogistic  effect  Where  circumstances  permit,  we 
should  use  the  milder  antiphlogistics,  e,  gr.,  nitrate  of  potash,  the  carbonates,  phos- 
phates, vegetable  acids,  avoiding  the  heroic  remedies,  or  only  using  them  when  the 
functions  of  the  eye  are  in  real  danger  from  the  inflammatory  process,  and  it  reaches 
the  point  where,  in  case  the  result  should  be  bad,  we  wish  to  be  able  to  say  to  our- 
selves that  all  has  been  done  that  could  be  done  to  prevent  it. 

The  use  of  the  Infui,  rod.  Sew^tB,  oil  of  tnrpentine,  and  similar  epecificB,  has  been  long 
nBoe  abandoned.  It  is  therefore  anperfluoas  to  speak  of  them  further.  Tartarized  antimony, 
fonnerly  a  very  much  esteemed  remedy,  is  in  ophthalmic  practice  entirely  useless,  even  harm- 
ful, and  is  strictly  to  be  avoided.  Iodide  of  potassium,  on  the  other  hand,  used  in  moderate 
dosea,  is  scarcely  dangerous,  but  as  a  pure  antiphlogistic  is  of  no  particular  value.  The  great- 
est misuse  has  certainly  been  made  of  mercury  ;  for  every  irritation,  however  moderate,  in  the 
region  of  the  eye,  was  formerly  treated  by  this  agent  In  mercury  a  remedy  was  seen  which 
had  a  decidedly  specific  eflfect  on  the  eye,  and  which  wan  able  to  bring  its  inflammatory  action 
to  resolution.  The  origin  of  this  erroneous  idea  lies  in  a  want  of  observation.  The  view  was 
inculcated  that  syphilitic  iritis  was  characterized  by  certain  decidedly  peculiar  symptoms,  and 
that  when  these  symptoms  were  wanting  there  could  be  no  idea  of  a  syphiUtic  origin  in  a 
pven  case  of  iritis. 

Now  then,  practically,  an  iritis  was  often  found  which  concealed  every  positive  evidence  of 
syphilis,  which  was,  however,  of  syphilitic  origin,  and  which  only  yielded  to  anti-syphilitic 
treatment  by  means  of  mercury ;  the  opinion  was  necessarily  reached  that  mercury  acted  more 
efficaciously  on  an  inflamed  organ  of  vision  than  any  other  agent,  and  thus  it  happened  that  it 
acquired  the  frnme  of  a  real  panacea.  Strange  to  say,  calomel  is  the  preparation  most  fre- 
quently used— a  preparation  which,  as  is  well  known,  easily  excites  fluid,  greenish  stools,  and 
also  eaaily  induces  injurious  and  obstinate  salivation,  and  by  no  means  rarely  becomes  destruc- 
tive. A  few  doses  of  a  grain  each  are  often  sufficient  to  excite  this  unpleasant  symptom, 
and  compel  the  surgeon  to  give  up  the  use  of  the  remedy  before  the  wished-for  effect  can 
be  developed.  Where  we  wish  really  to  mercurialize  the  patient,  calomel  is  not  well  adapted 
to  the  purpose. 

The  same  may  be  said  of  Hahnemann's  soluble  mercury  and  the  prot<»-iodide  The  sub- 
limate of  mercury  or  corrosive  chloride  is  to  be  preferred.  This  is  generally  well  borne,  and 
may  be  taken  for  a  long  time  without  especial  harm.  Sometimes,  however,  it  excites  severe 
pain  in  the  stomach,  which  forbids  the  further  use  of  it  It  is  best  given  in  the  form  of  a 
pdL  Jfer.  mb.  corrofd..  gr.  ij.  ;  solve  in  g.  n.  Aq.  dint.  Adde,  mira  pants  alb.  q.  s.  utf.  pil.  gr. 
i.  N.  tt2 ;  conjtp.  yulv.  Liquiritifc.  One  pill  is  to  be  taken  night  and  morning  on  an  empty 
vtomach ;  and  every  two  to  three  days  increase  the  dose,  until  half  a  grain  a  day  has  been 
reached,  and  again  the  dose  is  to  be  diminished  at  intervals  of  two  days.  Again,  the  exter- 
nal use  of   l/ny.  Ilydrarg.  Cinereum^  in  the  frontal  region,  is  very  much   esteemed.     It  is 
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believed  tbat  by  this  the  effect  of  the  intenially  administered  antiphlcgisticfl  is  icciraFcd,  crd 
at  the  same  tJme  absorpticn  in  the  orbital  cavity  is  frequently  excited.  The  value  of  tbia 
remedy  is,  however,  more  than  doubtful  In  the  case  of  children  and  dirty,  careless  patients, 
the  inunction  of  this  ointment,  as  in  fact  of  all  salves,  in  the  vicinity  of  the  eye  is  even  dan> 
gcrous,  since  this  class  of  persons  often  smear  the  salve  everywhere,  bringing  it  into  the  con- 
junctival sac,  and  thus  favor  unpleasant  irritations  in  the  eye. 

When  we  wish  a  speedy  and  sufficient  effect  of  mercury,  in  order  as  quickly  as 
possible  to  make  a  powerful  impression,  especially  where  the  ophthalmia  is  founded 
on  a  syphilitic  affection,  the  inimction  treatment  is  without  doubt  the  most  certain. 
In  recent  times  it  is  employed  in  connection  >vith  the  internal  use  of  the  iodide  of 
potassium,  or  the  cheaper  chlorate  of  potash,  a  combination  which  much  experience 
has  shown  to  be  very  advantageous.  The  number  of  the  inunctions,  and  the  num- 
ber of  days  of  treatment  with  it,  depends  upon  the  result  of  the  use  of  the  remedy. 
In  general  the  treatment  should  be  continued  up  to  the  disappearance  of  the 
ophthalmia,  and  of  the  accompanying  syphilitic  manifestations.  In  order  to  remove 
recent  local  affection  ten  to  sixteen  inunctions  are  often  sufficient  Sometimes  for 
this  puqjose  twenty  to  thirty  are  necessary.  To  exceed  this  latter  nuuibcr  is  not 
advisable,  for  when  twenty  to  thirty  inunctions  have  no  result,  the  further  use  of 
mercury  does  no  good,  but  may  rather  be  harmful. 

The  imperativeness  of  the  circumstances  does  not  allow,  in  diseases  of  the 
eye,  the  otherwise  customary  but  time-consuming  preparations  for  the  inunction 
treatment.  Warm  baths,  even  in  the  existence  of  severer  inflammations  of  the  eye, 
are  contra-indicated,  and,  in  such  cases,  should  be  replaced  by  washing  the  parts  of 
the  body  which  are  to  be  anointed,  with  lukewarm  soap  and  water.  For  an  inunc- 
tion, about  one  to  two  scruples  of  the  gray  ointment — best  a  mixture  of  three  parts 
Un(f.  Hydrarg.  Cin.  comm.,  with  one  part  Unff.  Hydrarg.  Cin.  fort,  is  used.  This, 
in  small  quantity,  is  gradually  rubbed  into  the  parts  with  a  rotary  motion  of  the 
hand,  and  best  by  the  patient  himself.  On  the  first  day,  it  should  be  rubbed  in  the 
calf  and  the  popliteal  space ;'  on  the  second  day,  on  the  inner  surface  of  the  thigh ; 
the  third,  on  the  surface  of  the  chest  and  abdomen  ;  on  the  fourth,  on  the  inner  side 
of  the  forearm  and  ann,  including  the  elbow,  and  then  the  same  course  is  gone  over 
aj^ain.  The  nipples,  navel,  veiy  haiiy  i)arts,  or  those  covered  with  moist  eruptions 
or  ulcers,  are  to  be  avoided  in  the  application.  After  the  inunction,  the  parts  should 
be  vrrapped  in  a  linen  or  woolen  cloth.  The  best  tim?  for  the  inunction  is  an  hour 
before  g'>ing  to  bed,  because  during  the  night  perspiration  is  the  least  interfered 
with.  In  the  morning  the  perspiration  should  be  increased  by  an  additional  cover- 
ing, but  care  should  be  taken  at  tliat  time,  as  well  as  during  the  night,  that  the 
mouth  is  not  covered,  and  the  patient  thus  breathe  the  mercurial  vapor  developed 
in  the  bed. 

After  this  perspiration,  the  body  should  he  washed  in  lukewarm  water  and  dried. 
Then  the  patient  should  got  up  and  remain  in  his  room  completely  dressed.  The 
bed  should  always  be  placed  in  a  part  of  the  room  free  from  draught.s  and  changes 
in  light,  but  it  should  not  be  surrounded  by  shades  or  curtains,  because  interference 
with  the  free  circulation  of  air  favors  ]>tyalisni,  and  the  seclusion  of  the  patient  in 
a  narrow  space  annoys  him  unnecssarily,  and  may  be  ])()sitively  harmful.  Daily 
and  careful  ventilation  of  the  room  is  not  to  be  neglected.  It  is  better,  Avliere  prac- 
ticable, that  the  patient  should  have  two  rooms,  and  tlie  temperature  should  be 
uniform,  and  should  never  fall  below  6IJ  degrees  F. 

The  imperative  necessity  of  securing  good  ventilation  (while  administering  mercury)  has 
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been  very  clesrly  shown,  by  recent  experiments  on  men  and  unimals,  and  from  observations  on 
workers  in  qnicksilTer,  miners,  manufacturers,  etc.  These  observations  prove  that  mercury 
does  most  harm  in  the  form  of  vapor,  and  that  the  stomatitis  appearing  during  the  inunction 
treatment,  together  with  its  consequence,  salivation,  is  generally  if  not  exclusively  caused  by 
inhaled  mercurial  vapor.  The  tendency  of  the  mucous  membrane  of  the  mouth  to  inflamma- 
toty  affections  from  this  vapor  is  explained  by  the  severe  rubbing  and  pressure  to  which  the 
iMmbrMie  is  subject  from  the  teeth.  In  old  persons  without  teeth,  and  children,  this  tendency 
is  said  to  be  absent 

The  fact  also  comes  into  consideration  in  the  pathogenesis  of  mercurial  stomatitis,  that 
tlie  mercury  taken  into  the  body  is  chiefly  removed  through  the  saliva.  It  thus  comes  in 
immediate  oontact  with  the  mucous  membrane  of  the  mouth,  and  may  cause  inflammations  by 
th^  meehaaical  irritation,  just  as  occur  on  the  sensitive  skin  of  delicate  persons.  It  is  of  the 
highest  importance  to  take  the  greatest  care  of  the  mouth  and  teeth.  The  mouth  should  bo 
cleansed  every  hour  by  gargling  and  rinsing,  and  the  teeth  with  a  soft  brush.  In  the  existence 
of  abrasions  or  ulcerations  in  the  mouth  or  phamyx,  solutions  of  the  bichloride  of  mercury 
one  to  two  grains  to  the  ounce,  of  the  chlorinated  soda,  one  to  four  drachms,  or  chlorate  of 
potash,  one  drachm  to  the  pint  of  water,  may  be  used  as  gargles.  If  there  be  no  ulceration,  a 
solution  of  alum,  one  to  two  drachms  to  the  pint  of  water,  tincture  of  galh«,  two  to  four  drachms, 
or  borax,  from  one  to  two  drachms  in  the  same  quantity  of  water,  may  be  used.  If  the  gums 
are  already  affected,  loosened,  spongy,  or  bleeding,  they  should  be  paintod  several  times  dally 
with  the  tincture  of  galls  or  opium. 

During  the  whole  time  of  treatment,  the  patient  should  take  five  grains  of  iodide  of  potas- 
sium or  chlorate  of  potash  three  times  a  day.  The  diet  should  be  restricted,  but  not  so  much 
■o  as  to  exhaust  the  patient  by  hunger.  Where  the  patient's  condition  is  already  very  much 
<ieteriorated,  it  may  appear  even  advisable  to  aid  the  system  by  rich,  easily-digested,  and 
Bourlshing  food.  We  should  see  that  the  bowels  are  evacuated  daily  or  oftencr.  Baths  are 
not  advisable  during  the  treatment  of  eye-diseases,  however  useful  they  may  be  iu  other  cases ; 
bet  as  a  substitute,  the  linen  may  be  frequently  changed,  having  it  first  thoroughly  warmed. 
On  the  day  after  the  last  inunction,  the  patient  should  take  a  warm  bath,  and  change  his 
linen.  He  should  return  very  gradually  to  his  former  way  of  living.  It  is  advisable  to  con- 
tjine  the  iodide  of  potassium  for  several  days  after  the  inunctions  have  been  stopped. 

The  inunction  treatment  is  still  deemed  by  many  an  extremely  destructive 
attack  upon  the  system.  Its  employment  should  be  well  considered  in  persons  ^vith 
weak  lungs  and  tuberculosis.  In  such  cases,  where  it  is  possible  it  should  be  avoid- 
«L  Mnce  cx|H?rience  shows  that  such  persons  are  affected  very  seriously  by  the 
vR|K)r  of  mercury.  But  in  other  cases  we  scarcely  find  any  injurious  effect  upon  the 
whole  system,  in  a  carefully  and  properly  conducted  inunction  treatment.  The 
great  fear  of  it  does  not  seem  to  be  justified,  when  we  remember  that  only  a  short 
time  ago,  and  even  to  some  extent  at  the  present  time,  mercury  was  used  in  large 
(lose*  in  the  most  trifling  affections,  and  for  a  long  time,  without  producing  any  de- 
rided or  permanent  injury.  But  mercury  always  requires  the  greatest  cure  in  its 
ns',  :ind  it  is  only  to  be  justified  in  really  urgent  cases,  when  othor  means  are  not 
i^ufficienL  In  syphilitic  affections  of  the  interior  of  the  globe  it  is  indispensable, 
und  should  be  employed,  even  if  there  i)e  danger  that  the  constitutional  disease  be 
not  curefl,  and  that  it  may  become  worse  by  relapses  in  consequence  of  the  mercurial 
tn-ritment  {Dofck).  It  is  even  admitted  by  the  SL»verest  opponents  of  mercury, 
that  r(*C(nt  local  affections  are  easily  removed  by  this  remedy,  and  often  with  sur- 
prising rapidity.  Here  is  just  the  point  in  8y]jhilitic  ophthalmia,  since;  a  short  delay 
in  the  cai*e  often  does  permanent  harm,  and  may  even  destroy  tlie  functions  of  the 
organ,  while  relapses  exist  only  in  anticipation,  and  do  not  always  return  in  this 
vt-ry  iinjwrtant  part  of  the  body. 

5.  DrnHie  Pargativf9. — The  sulphates  of  soda,  of  magnesia  and  potash,  as  well 
aj*  the  other  purgatives,  jalap,  senna,  custor-oil,  etc.,  are  only  indicated  in  a  few 
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cases,  in  the  treatment  of  eye-diseaae.  They  accompUsh  nothing  as  revulsants,  but 
rather  do  harm,  since  the  rest  of  the  patient,  which  is  so  imperatively  demanded, 
is  disturbed  by  the  frequent  stools  and  the  intestinal  pains.  As  simple  evacuanta, 
however,  they  should  not  be  wholly  rejected.  It  is  not  unfrequently  neccss&ry  to 
excite  speedy  and  abundant  evacuations  from  the  bowels,  in  order  to  remove  ftecal 
collections,  and  thus  to  attack  the  congestion  in  the  upper  part  of  the  body  depend- 
ing upon  them. 

Indeed  obstinate  constipation  is  decidedly  inimical  to  the  favorable  course  of  a 
disease  of  the  eye,  and  is  therefore  to  be  carefully  treated.  The  drastic  purgatives, 
however,  may  often  be  dispensed  with.  Where  we  simply  wish  to  prevent  the  col- 
lection of  fffices,  the  remedies  known  as  eccoprotics  may  be  used,  since  they  excite 
the  somewhat  inert  intestinal  canal  very  little.  We  only  wish  one  or  more  gentle 
evacuations  daily,  and  not  a  real  purgation.  Laxative  mineral  waters  are  very 
usefuL 

6.  Counter-Irritation, — In  setting  up  a  severe  irritation  in  the  vicinity  of  the  eye, 
wc  aim  to  withdraw  the  blood  from  the  original  seat  of  inflammation,  and  to 
lessen  the  lateral  pressure.  It  is  clear,  however,  that  this  collateral  deviation  of 
the  stream  of  blood  can  only  last  a  short  time,  and  scarcely  long  enough  for  the 
vessels  to  dilate.     The  effect  then  is  evanescent 

The  advocates  of  this  method  of  treatment  may  perhaps  have  observed  this,  and 
support  their  views  on  the  possibility  of  a  resolution  in  an  antagonistic  way.  Un- 
prejudiced observers  have  not  been  able  to  discover  any  such  effect  in  eye-diseases, 
but  the  profession  has  been  compelled  to  call  these  remedies  instruments  of  martyr- 
dom, which  do  no  good  in  any  case,  but  often  do  more  harm  than  the  original 
disease. 

All  bhie  Ib  tnie  of  moxas,  setoxu,  and  iMuea.  Exhaustive  supporatioii  and  even  erysipelas, 
tcrminatiDg  fatally,  are  the  possible  oonsequences  of  the  use  of  these  agents.  The  pustules  from 
the  use  of  tartar-emetic  ointment  cannot  be  much  better  spoken  of.  Even  euphorbia  plaster  ia 
dangerous,  especially  in  persons  with  a  soft  skin,  and  in  children.  Extensive  impetigo  and  eczema 
not  unfrequently  arise,  in  consequence  of  counter-irritants  applied  behind  the  ear,  or  in  the  tem- 
poral region.  Wc  also  very  often  see  the  cervical  glands  swollen  and  even  suppurating,  as  a  re- 
sult of  the  same  treatment  The  ulcerated  part  may  also  be  scratched  by  the  patient,  and  the 
matter  brought  in  contact  with  the  eye. 

7.  Narcotics. — These  are  often  of  undoubted  benefit ;  they  are  not  only  indicated 
for  the  puri)Ose  of  lessening  or  removing  pain,  but  also  to  exert  a  favorable  effect  on 
the  course  of  the  inflammation,  by  removing  the  bodily  and  mental  disquiet  produced 
by  the  pain.  They  also  quiet  the  sensory  nerves,  and  thus  remove  one  of  the  causes 
of  impairment  of  circulation  and  nutrition.  We  should  never  forget,  however,  that 
narcotics,  administered  in  effective  doses,  are  dangerous  remedies,  and  that  they 
often  develop  unpleasant  effects  as  well  as  those  which  are  desired.  We  should  not, 
then,  use  narcotics  without  due  consideration,  and  only  when  really  required,  always 
being  on  our  guard  to  avoid  their  injurious  effects. 

Morphine  stands  at  the  head  of  the  list  of  narcotics,  on  account  of  the  certainty 
and  great  regularity  of  its  medicinal  effect  It  should  have  the  preference  before 
all  other  agents,  where  we  desire  a  quick,  i)owerful,  and  decided  result  These  are 
peculiarities  which  are  often  of  great  value,  yet  morphine  readily  causes  vomiting, 
which,  under  some  circumstances,  may  be  dangerous  in  eye-disease,  or  after  an 
operation  on  the  eye,  and  therefore  limits  its  employment.  The  sulphate  or  th3  mu- 
riate being  very  soluble,  are  tlie  preparations  usually  employed. 
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Morphine  is  partiooUurly  to  be  recommended  as  an  excellent  anaesthetic,  adapted  for  internal 
and  external  nae,  mixing  chloroform  with  it.  3.  Morphiipur.^  gr.  iij. ;  solve  ope  Aridi  met. 
comtemirat.  gntt.  yL  ;  leniter  ebulliendo  in  «pir><.  vini  rtctifivaiiuimi^  3  i. ;  solutioni  refringerataa 
miiw»i«<^  Chloroformi^  3  sa.  D.  in  vitro  bene  clauso.  The  solution  is  best  made  in  an  eprouvetU 
over  a  spirit-lamp,  the  alophol  being  added  gradually.  For  internal  use  in  adults,  doses  of  from 
twenty  to  forty  drops ;  in  children,  ten  to  fifteen,  given  on  sugar,  may  be  ordered.  It  may 
■ubdnc  the  severe  local  pain  when  rubbed  into  the  frontal  region,  as  well  as  when  applied  on  a 
bit  of  cotton  in  the  external  auditory  meatus  {Bernatzik). 

The  endennic  use  of  opium  and  morphine  in  the  form  of  ointments  or  powders,  the  latter  being 
placed  on  a  part  of  the  forehead  deprived  of  its  epidermis  by  vesicants,  is  entirely  untrustworthy. 
It  is  not  api^cable  when  a  local  toning  down  of  the  morbidly  excited  sensory  nerves  is  really  and 
imperativdy  required.  Dilute  hydrocjranic  acid,  cherry  and  bitter  almond  water,  digitalis,  aco- 
nite, lnpuline,hyoscyamuB,  belladonna,  and  stramonium  are  entirely  useless  as  pure  anodynes, 
nnoe  in  efficacious  doses  the  unpleasant  concomitant  effects  are  too  prominent  Yet  aconite  and 
digitalis,  on  account  of  their  brilliant  effect  on  the  action  of  the  heart  and  kidneys,  under  certain 
circnmstancea  favor  the  resolution  of  local  inflammation.  They  are  thus  appropriate  as  antl- 
phlogistica.     Aconite  is  also  esteemed  by  some  as  a  remedy  for  rheumatic  and  gouty  affections. 

Hypodermic  injections  are  very  much  used,  and  indeed  this  method  has 
much  to  recommend  it  above  the  others.  We  are  more  certain  that  the  remedy 
has  been  taken  up,  and  its  effects  appear  quicker  and  are  more  permanent  and 
complete  than  when  it  is  used  internally.  The  effects  are  often  seen  withn 
half  a  minute.  This  method  is  particularly  to  be  recommended  in  accidents  which 
threaten  loss  of  life,  poisoning,  etc.,  the  constitutional  effect  appearing  in  the 
shortest  time.  But  undoubtedly  local  effects  are  also  secured  by  the  hypodermic 
injection  of  narcotics,  and  with  this  an  especial  curative  action,  as  observations  in 
reflex  spasms  prove,  where  we  can  most  accurately  determine  as  to  the  seat  of  pres- 
rarc.  These  injections  are  best  made  by  means  of  Luer's  improved  syringe,  or 
Prava's.  The  most  appropriate  point  for  the  injection,  when  we  wish  a  consti- 
tutional effect,  or  when  we  desire  to  subdue  pain  in  the  orbital  region,  is  the  center 
of  the  temple.  In  other  forms  of  neuralgia,  and  in  reflex  spasm,  the  seat  of  pain  or 
the  predominant  seat  of  pressure  should  be  chosen  for  the  injection.  We  should 
pinch  up  a  fold  of  integument,  lifting  it  up  well,  but  releasing  it  after  the  entrance 
of  the  point  of  the  needle.  If  this  be  not  done,  the  fluid  will  run  out.  For  an 
ansesthetic  effect,  a  solution  of  one  of  the  salts  of  morphia  is  used,  four  grains  to  th«». 
drachm.  The  syringe  is  filled  with  this,  and  the  fluid  injected  until  the  mark  7 — 9 
on  the  handle  is  reached,  when  about  1-6  or  1-5  of  the  alkaloid  has  been  injected. 
The  solution  should  be  perfectly  clear  and  neutral.  The  primary  excitement  after 
the  hypodermic  injection  of  morphia  is  apt  to  be  much  more  severe  than  on  the  in- 
ternal use.  Nausea  and  vomiting  also  occur  moi*e  readily,  which  is  a  point  to  be 
considered;  still  this  reaction  quickly  passes  away.  This  treatment  is  particularly 
to  be  recommended  after  injuries  and  operations,  when  we  lavish  to  alleviate  severe 
pain  in  neuralgia  also,  without  eye-disease  and  in  reflex  convulsions  (Graefe)\ 

The  local  reaction  caused  by  the  wound  itself  is  almost  always  extremely  slight,  if  the  point 
of  the  instrument  be  sharp  enough,  and  it  be  used  with  care.  In  no  case  is  there  any  danger  to 
be  apprehended  from  the  wound,  and  from  the  entrance  of  the  fluid  into  the  sub-cutaneous  col- 
lolar  tissue.  Sometimes,  however,  fortunately  in  very  rare  oases,  the  point  of  the  instrument 
enters  a  sub-cutaneous  vein,  and  thus  the  solution  is  injected  directly  into  the  blood.  The  symp- 
toms are  then  very  alarming,  and  they  appear  with  the  rapidity  of  lightning.  They  are  severe 
horning  and  cutting  sensation  over  the  entire  skin,  a  strong  acid  taste  on  the  tongue,  a  dark 
rvddening  of  the  face,  tinnitus  aurium,  flashes  of  light,  and  a  very  severe  pain  in  the  scalp. 
Added  to  these  symptoms,  there  is  an  extremely  powerful  and  rapid  movement  of  the  heart,  and 
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in  Bomc  patients  lose  of  coneciounieeB  and  conTulaions.    There  symptoms  latt  fcr  rcme  mJcntca ; 
but  in  all  cases  which  have  as  yet  been  cbserved,  they  pass  away  withort  baxm. 

This  accident  indicates  an  important  mle,  which  is,  to  inject  very  slowly,  and  on  the  appear* 
ance  of  the  symptoms  in  question  to  ntop  immediately,  and  draw  the  fluid  back  into  the  syrioge. 
The  reaction  appearing  with  such  lightening-like  rapidity,  this  may.  be  easily  done.  When 
there  is  any  danger  of  apoplexy,  from  a  morbid  condition  of  the  Tessels,  venesection  ahould  be 
performed  as  qoickly  as  possible  {Xus^attm). 

8.  Mydriatics. — Agents  which  enlarge  the  pupiL  These  are  of  inestimable  ralue 
in  the  treatment  of  diseases  of  the  eye.  They  take  their  name  from  the  most  striking 
of  their  effects,  that  is,  the  dilatation  of  the  pupiL  In  the  strict  sense  of  the  word, 
belladonna,  hyoscyamus,  and  stramonium,  with  their  alkaloids,  are  to  be  considered 
as  the  mydriatics. 

Besides  these  may  be  mentioned  solanine  {Fraa»\  delphinine  (Z.  F.  Praag),  aconite 
{Lornbe  AtftiU),  which  all  act  in  large  internal  doses;  and  strychnine  {IT.  Braun)^  which  pro- 
duce the  same  result  on  external  usa  These  substances  should  not  be  employed  for  their 
mydriatic  efTcct,  since  it  can  only  be  obtained  at  the  expense  of  disturbances  in  the  entire 
organism,  so  very  serious  and  dangerous  as  to  be  considered  symptoms  of  true  poisoning. 

The  enlargement  of  the  pupil,  which  is  caused  by  the  true  mydriatics,  reaches 
its  maximum,  that  is,  the  ins  is  retracted  to  a  narrower  border,  only  when  the  agents 
are  applied  in  sufficient  quantity.  Tlie  iris  is  completely  immovable  when  this  effect 
is  attained ;  it  does  nut  react  to  alternations  of  light,  or  to  changes  in  the  converg- 
ence of  the*  optic  axes.  The  power  of  accommodation  is  also  greatly  limited.  With 
a  more  powerful  effect,  the  latter  is  even  completely  removed,  and  the  refraction 
becomes  a  little  less  than  conxsponds  to  a  normal  relaxation  of  the  accommodation. 
Thv>8e  effects  last  one  or  two  days,  according  to  circumstances,  when  the  size  of  the 
pupil  gradually  becomes  less,  and  its  action  is  restored.  The  paralysis  of  accommo- 
dation yields  last  of  all.  It  remains  for  days,  decreasing  steadily,  after  the  pupil  is 
restored  to  its  normal  size,  and  has  regained  its  mobility. 

This  impairment  of  the  accommodation  is  evidence  that  the  ciliary  muscle  as 
well  jis  the  muscles  of  the  iris  are  influenced  by  mydriatics.  As  an  insurmountable 
proof  of  this  the  fact  may  be  adduced,  that  in  isolated  cases,  after  complete  loss  of 
the  iris,  very  similar  changes  in  the  accommodation  and  refraction  may  be  induced 
by  the  mydriatics  {Graefe). 

These  effects  are,  generally  speaking,  either  the  expression  of  a  weakening 
or  paralysis  of  the  intra-ocular  muscles,  supplied  by  the  third  pair  of  nerves, 
or,  very  probably,  the  evidence  of  a  direct  excitement  of  those  inner  muscles  of  the 
eye  which  receive  their  nerve-supplies  from  the  cervical  portion  of  the  sympathetic. 
Indeed,  the  mydriatics  enlarge  the  pupil  to  the  maximum,  where  conduction 
is  completely  interrupted  in  the  third  and  fourth  nerves,  in  fact,  in  all  the  cerebral 
m-Tves  passinir  to  the  orbit  {(Trnfft').  These  contractions  are  also  more  powerful 
than  those  which  can  be  excited,  in  tlic  normal  state,  by  external  irritation,  which 
state  of  thimjs  may  be  with  some  ccrrtainty  referred  to  the  radiate  fil)ei8  of  the  iris. 

Mydriatics  are  useful,  then,  when  we  wish  to  secure  a  dilated  pupil  only,  or  a 
vij^orous  contraction  of  the  muscles  whicli  accomplish  this.  Under  some  circum- 
stances, the  reduction  of  the  refraction  of  the  dioptric  ai)paratus  is  also  useful. 

B.»sidc,s  their  paralyzing  effect  on  spa^m  of  the  internal  muscles  sup])lied  by  the 
third  pair  is  of  value.  Such  spitsms  have  been  certainly  observed,  especially  as  a 
conseciuence  of  traumatic  inflammations,  and  they  have  been  relieved  by  mydriatics. 
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The  remarkable  obflenration  was  at  the  same  time  made,  that  the  function  of  accom- 
modation, which  was  impaired  during  the  spasm,  became  froe  again,  even  before 
the  papil  was  dihited  (Oraefe), 

It  seems,  besides,  as  if  these  spasms  appeared  much  more  frequently  than  has  been 
believed,  or  than  could  be  proven.  It  is  not  improbable  that  they  frequently  accom- 
pany the  severe  forms  of  irritation  of  the  sensitive  ciliary  nerves,  which  are  very  often 
observed  in  the  various  forms  of  keratitis,  iritis,  etc.  The  favorable  effects  of  the  my- 
driatics in  those  diseases  is  to  be  probably  sought  for  in  their  antispasmodic  effect. 

Mydriatics  should  be  applied  directly  to  the  eye,  if  we  wish  their  peculiar 
action  to  be  certainly  and  thoroughly  developed.  They  can  then  be  absorbed  by 
the  conjunctiva  and  cornea.  If  this  is  not  done,  mydriasis  either  does  not  occur  at 
all,  or  slowly  and  insufficiently,  and  very  quickly  disappears. 

In  accordance  with  thia,  the  direct  application  of  a  mydriatic  on  one  eye  does  not  cause  the 
popil  to  enlarge  in  both.  Where  mydriasis  appears  in  the  other,  experience  shows  that  it  is  to 
be  attribnted  to  an  accidental  application  of  the  agent  to  that  eye ;  a  contraction  of  the  pnpU 
of  the  eye  in  which  the  mydriatic  was  not  used  has  even  been  observed.  This  is  probably  to  be 
ascribed  to  the  increased  impression  of  the  light  npon  the  eye  acted  on  by  the  mydriatia  In 
using  mydriatics  internally,  grave  symptoms  of  poisoning  often  occur  before  the  pupU  becomes 
dilated.  Hypodermic  injections,  and  the  nse  of  a  powder  npon  the  surface  of  the  skin,  deprived 
of  the  epidermii,  have  also  proved  insufficient  for  the  purpose  of  producing  mydriasis.  They  are 
only  pro]>er  when  a  constitutional  effect  is  desired. 

If  a  mydriatic  be  placed  in  the  conjunctival  sac,  a  small  portion  immediately 
reaches  the  intra-ocular  space  by  absorption  (Buiter,  [Oraefe),  and  thus  may  act 
upon  the  intra-ocular  ganglionic  system.  The  enlargement  of  the  pupil  and 
paralysis  of  accommodation  are  only  evidences  of  a  loss  of  conducting  power  of 
these  ganglia,  produced  by  the  poison.  The  ganglia  become  incapable  of  con- 
ducting an  impulse  of  the  will  or  the  nerve-currents  from  the  brain,  which  are  car- 
ried there  from  the  ciliary  twigs  of  the  third  pair,  or  ocuh-motorius.  They  remain 
sensitive,  however,  to  irritations  acting  directly  upon  them,  or  those  which  are 
transmitted  by  the  sensory  branches  of  the  fifth  pair,  and  they  reflect  these  with 
undiminished  jwwcr  upon  the  motory  terminal  twigs  of  the  third  nerve,  which  pass 
from  them  toward  the  periphery. 

Indeed  we  cannot  produce  any  contraction  of  a  pupil  which  has  been  dilated  by 
a  mydriatic,  even  by  irritation  of  the  intra-cranial  part  of  the  tliird  nerve  (Orunha- 
jKfl,  BernsUin).  But  the  pupil  contracts  rapidly  and  vigorously  if  the  aqueous 
humor  or  a  part  of  the  vitreous  humor  be  evacuated,  if  a  current  of  electricity  be 
conducted  upon  the  sphincter  of  the  pupil  (Bernstein),  or  if  strong  chemical  agents — 
nicotine,  creasote,  and  the  like — act  upon  the  surface  of  the  globe  {Bogow).  Besides, 
daily  experience  teaches  us  that  even  the  greatest  amount  of  dilatation  of  the  pupil 
quickly  recedes  if  morbid  processes  with  severe  irritation  of  the  ciliary  branches  of 
the  fifth  pair  are  developed,  and  that  the  mydriatics  do  not  act  well,  when  used 
locally  in  such  diseases  of  the  eye.  In  fact,  the  magnitude  and  rapidity  of  the 
effect  of  mydriatics  practically  Income  a  very  valuable  measure  of  the  severity  of 
any  given  ciliary  irritation. 

We  can  scarcely  seek  for  the  origin  of  the  reaction  in  the  sphincter  pupiUse 
uid  in  the  ciliary  muscle,  from  mydriatics  and  myotics  placed  in  the  conjunc- 
tival sac.  in  any  other  situation  than  in  tlie  ciliary  ganglionic  system ;  because 
these  reactions  are  strictly  confined  to  this  system,  and  also  occur  when  the  third 
pair  has  become  incapable  of  conduction  by  disease  or  from  an  operation  (Buete^ 
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D<mderB)y  if  the  cervical  sympathetic  alone  {B{ffiy  Cramer,  Danders)  or  with  the 
trunk  of  the  trifacial  has  been  divided,  even  if  the  optic  nerve  and  all  the 
ciliary  nerves  have  been  cut  through  {Budge,  Bonders),  or  if  the  brain  and  spinal 
cord  have  been  removed  from  animals  recently  killed,  or  the  eye  completely  iso- 
lated (Buiter,  Bogow,  Or&nhagen).  But  it  cannot  be  the  intra-ocular  musdea  them- 
selves (Budge,  Orunhagen),  or  the  ends  of  the  fibers  of  the  third  pair  {BemsUn^ 
Dogid,  Bogow),  that  are  directly  and  alone  affected  by  the  poison;  because  the 
paralysis  of  the  sphincter  produced  by  the  mydriatic  is  only  relative ;  its  mnsculir 
fibers  and  the  ends  of  the  nerves  preserve  their  full  sensitiveness  to  irritation. 

This  relative  paralysis  of  the  sphincter  of  the  pupil  is,  however,  not  sufficient  to 
completely  explain  the  mydriasis.  The  marked  lessening  in  size  which  the  iris  un- 
dergoes, shows  that  there  must  be  some  power  in  action  which  causes  the  blood  to 
pass  from  the  vessels  of  the  iris  into  the  posterior  part  of  the  vessels  of  the  uveal 
tract.  Besides,  the  stretching  and  frequent  breaking  up  of  posterior  synechice,  as 
well  as  the  distention  of  portions  of  the  iris  between  the  points  of  adhesion,  so  often 
seen,  are  evidences  that  great  traction  is  exerted  upon  the  pupillary  border.  We 
must,  therefore,  believe  that  in  connection  with  the  relative  paralysis  of  the  motory 
nerves  of  the  sphincter  and  the  ciliary  muscle  there  is  an  irritation  of  the  motoiy 
nerves,  belonging  to  the  sympathetic,  which  supply  the  dilator  of  the  pupil  and  the 
muscles  of  the  vessels. 

Tliis  view  is  in  accordance  with  the  accepted  fact,  that  complete  intermpticm  of 
the  conducting  power  of  the  trunk  of  the  third  pair  only  causes  a  partial  dilatation 
of  the  pupil,  and  only  slightly  affects  its  shape  if  posterior  synechioe  exist  The 
second  factor,  the  spasmodic  innervation  of  the  dilator  of  the  pupil  and  of  the 
muscles  of  the  vessels  of  the  iris,  is  wanting  in  such  cases.  But  if  this  be  excited 
by  mydriatics,  or  by  irritation  of  the  cervical  portion  of  the  sympathetic,  the  my- 
driasis becomes  as  complete  as  when  the  third  pair  is  intact,  and  the  stretching  of 
the  posterior  synechi®  becomes  marked. 

There  is  a  diftercnce  of  opinion  as  to  whether  in  artificial  mydriasis  the  excita- 
tion of  the  oculo-pupillary  sympathetic  twigs  has  its  origin  in  the  intra-ocular  gan- 
glia, or  if  the  sympathetic  nerve  is  itself  directly  influenced  by  the  poison.  Some 
experiments  on  animals  favor  the  latter  view  {Meuriot,  Fraser).  But  if  the  former 
view  be  correct,  it  would  show  a  considerable  difference,  as  far  as  the  ciliary  twigs 
of  the  third  pair  are  concerned ;  because  the  functional  connection  of  the  sympa- 
thetic filaments  with  tlieir  cerebral  origin  does  not  appear  to  be  a  loose  one;  so 
that  division  of  the  cervical  cord  weakens  the  mydriasis  (Biffi,  Cramer,  Bonders), 
while  its  irritation  increases  the  dilatation  {Dondern).  It  must  be,  then,  that  these 
conditions  are  to  Ixj  referred  to  numerous  sympathetic  tubes  whicli  run  with  the 
vessels  into  the  interior  of  the  eye,  and  which  probably  do  not  pass  beyond  these 
ganglia.  At  any  rate,  these  ner\'e-nodules  cause  a  reflex  action  from  the  sensitive 
fibers  of  the  fifth  pair  upon  the  motory  nerves  of  the  dilator  of  the  pupil  and  the 
muscle's  of  tlie  vessels  of  the  iris.  "Weak  irritations  of  tliis  kind  may  somewhat 
increases  tlie  R-action  of  these  muscles,  severe  irritations  remove  it.  Tliey  completely 
paralyze  the  twigs  of  the  sympathetic,  so  that  neither  galvanization  of  the  cervical 
sympathetic,  nor  irritation  of  the  cerebral  origin  by  carbonic  acid  gas  will  cause  a 
dilatation  of  the  pupil  (Bogow). 

From  all  this,  we  judge  that  mydriatics  are  especially  indicated,  where  we  wish 
a  dilatation  of  the  pupil,  or  a  vigorous  contraction  of  the  dilator  of  the  pupiL 
Under  some  circumstances  the  diminution  of  the  refraction  is  also  useful.     Besides, 
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the  prodaction  of  paralysis  of  the  accommodative  apparatus  is  also  of  value  in 
spasm  of  the  internal  muscles  supplied  by  the  third  pair.  These  spasms  are  un- 
doubtedly a  very  common  accompaniment  of  severe  irritations  of  the  sensory  ciliary 
nerves,  such  as  are  often  observed  in  various  forms  of  keratitis,  iritis,  and  so  on. 
It  is  probable  that  we  may  ascribe  at  least  a  part  of  the  good  effect  attained  by  the 
use  of  mydriatics  in  such  cases  to  the  relief  of  these  spasms,  for  the  spasms  certainly 
ict  upon  the  sensory  ciliary  nerves,  and  thus  upon  the  vaso-motory  nerves,  by  in- 
creasing the  irritation.  Whether  there  is  a  direct  anodyne  effect  (Meuriot,  Bezold, 
Bio^um)  is  uncertain.  Certain  it  is,  that  the  power  of  producing  paralysis  is  only 
one  factor ;  the  other,  and  perhaps  the  chief  factor,  is  the  vigorous  contraction  of 
the  vessels,  in  the  anterior  portion  of  the  ciliary  region,  which  is  undoubtedly  ac- 
complished by  the  mydriatics.  Thus  these  remedies,  with  some  restrictions,  become 
entitled  to  a  place  among  the  true  antiphlogistics. 

These  restrictions  are  first  in  regard  to  locality.  The  invariability  in  the  amount 
of  intra-ocular  blood  necessarily  unites  with  a  contraction  of  the  anterior  portion  of 
the  ciliary  vessels  an  equal  dilatation  of  the  choroidal  vascular  net- work,  as  proven 
by  actual  observations  (Schndler).  But  it  is  clear  that  it  is  impossible,  that  an  in- 
creased flow  of  blood  should  favor  the  resolution  of  congestive  or  inflammatory 
conditions.  Indeed,  within  a  short  time  some  authorities  (Moaren)  protest  against 
the  use  of  mydriatics  in  cases  in  which  the  posterior  uveal  tract  is  the  site  of 
the  diseases  in  question,  or  when  its  development  is  feared  in  this  situation. 

The  indications,  also,  that  the  use  of  atropine  favors  the  outbreak  of  acute 
^ucoma  in  an  eye  already  affected  (Chraefe^  Hasket  Derby),  have  increased  of 
lite.  Retinal  detachment,  and  other  affections  connected  with  disturbances  in  the 
choroid,  may  possibly  be  induced  by  the  same  cause. 

Under  such  circumstances  we  can  the  more  readily  dispense  with  the  remedies  in 
question,  since  we  know  that  the  view  so  readily  adopted,  that  we  could  influence 
the  hight  of  the  intra-ocular  pressure  by  mydriatics,  is  scarcely  justified,  but  is  rather 
opposed  to  the  facts  that  the  vigor  of  the  pulsations  increase  with  the  quickness 
of  the  blood-current,  shown  in  the  entoptic  choroidal  appearances  of  an  eye  un- 
der the  influence  of  atropine  (Hippel,  Oranhagen). 

Secondly,  the  limitations  in  the  action  of  mydriatics  of  which  we  have  spoken, 
tie  in  regard  to  the  dose  of  the  agent  employed.  The  sympathetic  fibers  maintain 
their  usual  character  under  the  action  of  mydriatics,  and  by  a  weak  irritation  are 
placed  in  a  state  of  continuous  excitement,  while  they  become  paralyzed  under  a 
greater  irritation.  In  consonance  with  the  fact,  it  has  been  known  for  a  long 
time,  that  very  strong  applications  of  atropine,  or  very  frequent  ones  within  a  short 
time,  finally  lead  to  a  marked  increase  of  the  morbid  vascular  symptoms.  As 
often  as  the  agent  is  used,  does  the  conjunctiva  and  episcleral  tissue  become  red- 
dened.    Severe  pain  occurs  and  the  inflammatory  process  takes  a  step  forward. 

In  some  cases,  even  the  independent  development  of  severe  irritations  of  the 
lidii  and  conjuntiva,  attended  by  lachrymation,  oedema,  and  eczematous  eruptions, 
which  lasted  for  months,  have  been  observed  {Qraefe).  In  other  cases  the  globe  is 
Mid  to  have  finally  lost  much  of  its  normal  resisting  power  (Coccius).  This  has 
been  ascril>ed  to  great  interferences  with  the  circulation  and  the  nutrition  in  the 
posterior  cavity  of  the  globe. 

Under  such  circumstances  we  are  apt  to  speak  of  an  overdosing  of  the  eye,  but 
we  cannot  overlook  the  fact  that  such  attacks  sometimes  occur  very  early  and  after 
i  few  and  weak  applications  (Lawson),    The  individual  variety  in  the  sensitivenes* 
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of  the  sympathetic  nerve-fibere,  which  varies  very  much  according  to  circomstanoefv, 
and  the  time,  are  also  to  be  taken  into  accoimt  If  we  are  not  deceived  by  all  that 
lias  been  observed  in  such  cases,  passive  dilatations  of  the  intra-ocular  vessels,  such 
tis  accompany  degenerative  inflammatory  processes  of  the  whole  uveal  tract,  but 
which  are  especially  found  in  accidental  or  oi>erative  evacuations  of  the  intra- 
ocular media,  will  occur  and  continue  until  the  cicatrix  is  firm.  They  thus  prevent 
the  reaction,  and  it  is  certainly  well  under  such  circumstances,  especially  after  cata- 
ract extraction,  to  be  careful  in  the  use  of  mydriatics.  The  earnest  warnings 
which  we  have  lately  received  (Sichd)  against  the  misuse  of  atropine  are  to  this 
extent  justifiable. 

Atropine,  and  by  this  we  mean  the  neutral  sulphate,  answers  all  the  require- 
ments that  can  be  made  of  a  mydriatic.  It  is  very  soluble  in  water  and  does  not 
require  the  addition  of  alcohol  as  does  the  pure  alkaloid.  It  is  also  cheap  and  re- 
tains its  virtues  well. 

Daturine  is  almost  as  effectual.  Hyoscyamine  is  a  much  more  powerful  mydriatic 
iScJiroff),  and  may  be  used  where  we  desire  a  rapid  and  vigorous  contraction  of  the 
ii-is;  for  example,  where  there  are  posterior  synechias,  or  where  the  atropine  is  not 
well  borne.  It  is  not  fitted,  however,  for  use  in  inflammation  on  account  of  its 
powerful  effect  upon  the  oculo-pupillary  branches  of  the  sympathetic,  since  it  is 
apt  to  increase  the  paralysis  of  the  vessels,  and  thus  make  the  condition  worse.  It 
is  besides  very  dear,  and  does  not  keep  well  as  a  neutral  sulphate,  since  it  has  been 
used,  up  to  this  time,  in  the  form  of  an  extract,  and  in  this  form  is  very  hygroscopic, 
and  readily  becomes  moldy. 

The  extraotB  of  belladozma,  hyoBoyamuB,  and  stramoninm  are  not  now  used  in  ophthalmic 
practice,  on  accoimt  of  their  insufficient  eflfect  as  mydriatics,  besides  other  objectiona. 

We  may  use  a  solution  of  sulphate  of  atropia,  one  grain  to  two  drachms  of 
distilled  water,  of  which  a  few  drops  are  dropped  into,  or  pencilled  upon,  the  con- 
junctival sac. 

One  such  application,  where  there  is  no  severe  ciliary  irritation,  is  usually  suffi- 
cient to  attain  a  full  effect  In  old  persons  a  somewhat  longer  time  is  required 
for  this  effect  than  in  young ;  where  we  desire  the  atropine  to  act  as  an  anti- 
phlogistic, once  or  twice,  at  the  highest  three  times  a  day,  are  sufficient  for  the 
applications. 

A  stronger  solution  and  more  frequent  application  do  not  accomplish  any  more, 
and  place  the  eye  in  some  danger  of  sympathetic  over-irritation,  while  they  may 
act  as  constitutional  poisons. 

Solutions  of  atropine  sometimes  suffer  from  the  formation  of  fungi  or  mold;  be- 
come flocculcnt,  and  thus  in  some  cases  cannot  be  used  without  danger ;  sometimes 
the  flocculi  appear  in  two  or  three  days.  The  solution  should  then  l>e  filtered,  in 
order  to  avoid  unpleasant  irritation.  Solutions  are  therefore  by  no  means  for 
presenation  for  any  length  of  time.  Atropine  paper  is  sold  for  this  purpose  in 
most  of  the  apothecaries'  shops  {Streayidd),  This  is  cut  in  quadrants,  and  if 
one  be  placed  in  the  conjunctival  sac  for  a  few  minutes  it  is  sufficient  to  cause  a 
great  dilatation  of  tlie  pupil.  Atropine  gelatine,  which  for  some  time  was  to  be 
hud  in  similar  quadrants,  and  wliich  was  so  soluble  that  it  did  not  require  removal 
after  its  employment,  does  not  appear  to  have  found  friends  enough  to  keep  it  in 
market. 


POISONING  FBOM  ATROPINE.  37 

It  is  not  adyisable  to  use  atropine  in  substance,  in  order  to  secure  the  most 
powerful  efEect  possible  {Homberger,  Dobrotcolshy),  on  account  of  the  difficulty  in 
telling  what  amount  is  being  used,  and  on  account  of  the  irritating  effect  which  the 
sftlt  produces  on  the  sensory  nerves,  in  severe  inflammations  (Hogow),  But  an 
ointment  of  one  grain  of  the  agent  to  two  drachms  of  pure  lard,  a  piece  about  the 
sie  of  a  pea,  being  placed  in  the  conjunctival  sac  may  be  used.  But  this  ointment 
when  rubbed  into  the  forehead  is  entirely  untrustworthy  as  a  mydriatic,  since,  imless 
tome  be  accidentally  transferred  to  the  conjunctiva,  it  can  only  act  by  absorption, 
tiiat  is,  from  the  blood.  It  often  happens,  therefore,  that  when  such  an  ointment  has 
been  used  for  a  long  time,  suddenly  and  contrary  to  all  expectation,  symptoms  of 
poifloning  occur  which  last  for  several  days. 

Mydriatics  are  very  active  poisons,  which  may  be  carried  into  the  blood,  even 
when  employed  in  very  small  doses  of  one-hundredth  of  a  grain  or  even  less,  and 
excite  exceedingly  unpleasant,  and  imder  some  circumstances  dangerous,  symptoms. 
The  symptoms  of  such  a  poisoning  are,  a  scratching  sensation  in  the  throat,  a  heayy 
pain  in  the  head,  the  greatest  excitement,  sleeplessness,  excited  dreams,  frequency  of 
pulse,  ischuria,  and  so  on. 

Some  few  patients  are  exceedingly  sensitive,  and  react  to  even  the  most  careful 
ioBtillation  of  mydriatic  solutions  with  exceedingly  unpleasant  symptoms. 

Of  course  these  unpleasant  effects  occur  more  readily  if  strong  solutions  are 
frequently  used  and  continued  for  a  long  time.  Very  slight  amounts  of  the  agent 
ire  always  absorbed  through  the  mucous  membrane  of  the  lachrymal  apparatus, 
tnd  may  thus  get  into  the  blood.  When  the  lachrymal  passages  are  very  permeable 
it  may  happen  that  the  greater  part  of  the  solution  dropped  into  the  conjunctival 
SM  will  pass  in  a  few  minutes  into  the  nasal  cavities  and  from  there  into  the  ali- 
mentary canal,  where  it  is  completely  taken  up  by  the  blood,  and  acts  exactly  as  if 
taken  up  by  the  mouth. 

In  order  to  guard  against  this  carrying  of  atropine  into  the  alimentary  canal,  it  is 
wfdl  to  evert  the  lower  lid  somewhat  during  the  instillation,  in  order  to  bring  the 
lower  punctum  out  of  the  way.  Besides  this  we  may  close  the  two  canaliculi  by  press- 
ing the  finger  upon  them  {Danders).  Of  course  this  procedure  only  prevents  the 
direct  overflow  into  the  puncta  and  canaliculi,  and  does  not  guard  against  the  sub- 
•equent  overflow  of  that  lying  on  the  surface  of  the  conjunctival  sac.  In  order  to 
ke  |)erfectly  safe,  the  conjunctival  sac  may  be  washed  out  with  pure  water  after  the 
itTDpine  has  had  sufficient  effect. 

If  poisoning  by  atropine  does  occur,  we  should  immediately  make  an  hypodennie 
injection  of  sulphate  of  morphine,  from  one-sixth  to  one-third  of  a  grain,  into  the 
timporal  region.  Morphine  is  a  very  efficacious  and  trustworthy  antidote  to  atro- 
pine {Benjamin  Belly  Grae/e,  BuUUs),  at  least  as  far  as  its  mydriatic  and  narcotic 
eflfect  is  concerned. 

Myoties, — Agents  which  contract  the  pupil  are  of  very  inferior  importance  in 
the  treatment  of  diseases  of  the  eye.  They  are  the  antagonists  of  mydriatics  as 
far  as  regards  their  local,  and  in  some  respects  as  to  their  constitutional  effects.  The 
only  useful  myotic,  when  we  desire  a  great  contraction  of  the  pupil  without  any  un- 
pletMot  concomitants,  is  calabar  bean.  This  agent  has  but  lately  been  brought  into 
ootioe  {Christitonj  O,  Harley,  Th.  Fraaer,  A,  BoberUon,  Bawman),  Its  active 
principle  is  physostigmine. 

Opium  and  mori)hine  also  act  as  myotics  when  taken  internally  or  when  used 
in  hypodermic  injections.     Opium,  moq)hine,  coniine,  and  digitaline  are  exceed- 
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ingly  powerful  myotics  when  applied  to  the  eye  (Bogow,  Orunhagen),  This 
myotic  effect  is  probably  not  due  to  their  specific  properties,  but  to  the  sev^^  irri- 
tation which  they  produce  upon  the  sensory  nerves  of  the  conjunctiva  and  surface  of 
the  globe,  and  which  acts  from  here  through  the  ciliary  ganglionic  system  upon  the 
motory  nerves  of  the  sphincter  of  the  pupil,  and  upon  the  muscles  of  the  iris. 

Myosis,  which  is  produced  by  the  local  use  of  large  quantities  of  the  prepara- 
tions of  calabar  bean,  lasts  about  eight  days,  although  a  slight  retrogression  is  ob- 
Ber\'ed  within  six  to  twelve  hours  after  the  application.  If  a  small  dose  be  used 
the  effect  is  apt  to  pass  away  in  from  one  and  a  half  to  two  days.  The  changes  in 
accommodation  remain  a  much  shorter  time,  disappearing  generally  within  a  few 
hours.  The  far  point  begins  to  recede  in  the  first  twenty  minutes,  and  in  three- 
quarters  of  an  liour  to  two  hours  reaches  its  former  position,  and  the  near  point 
also  assumes  its  normal  distance  (Qraefe), 

Tlie  calabar  bean  acts  primarily  and  preferably  upon  the  muscles  of  the  iriBi 
exciting  contraction  of  the  sphincter,  and  relaxation  in  the  radiate  fibers.  If  used 
to  a  large  amount  it  causes  a  spastic  contraction  of  the  ciliary  muscle.  This  is 
shown  by  the  increase  in  the  refractive  power,  even  in  eyes  without  an  iris.  These 
effects  are  confined  to  the  eye  to  which  the  application  was  made.  The  pupil  of 
the  other  is  even  apt  to  enlarge  on  account  of  the  diminution  of  the  total  impres- 
sion of  the  light  acting  on  the  two  retinas. 

According  to  what  haa  been  said  there  is  a  complete  contrast  between  the  tme  mydxiatioi 
and  the  calabar  bean.  This  is  also  more  clearly  shown  by  parallel  experiments  with  atropme 
and  the  myotic  in  question.  Indeed,  on  carefnlly  mixing  the  two  in  exact  proportions,  their 
effect  is  completely  neutralized.  Calabar  bean  preparations  are,  however,  mnch  weaker  than 
atropine,  for  mydriasis  recently  produced  by  a  full  application  of  the  latter,  cannot  be  per- 
manently removed  by  a  strong  preparation  of  the  calabar  bean.  Mydriasis  which  has  been  pro- 
duced by  a  weak  solution  of  atropine,  or  which  has  become  lessened  by  the  lapse  of  several 
days,  is  only  removed  for  a  short  time  by  strong  preparations  of  calabar  bean,  but  on  the  re- 
peated application  of  the  latter,  its  disappearance  is  somewhat  accelerated  ( Oraefe). 

The  alcoholic  extract  of  the  calabar  bean  is  the  most  useful  and  durable  pre- 
paration. It  is  diluted  with  glycerine,  in  the  proportion  of  one  to  thirty  or  fifty 
parts,  and  applied  to  the  lower  portion  of  the  conjunctival  sac  with  a  camePs-hair 
brush. 

Very  recently  filtering-paper  saturated  with  the  alcoholic  tincture— calabar  paper — haa  been 
used  One  or  more  quadrants  are  placed  between  the  lower  lid  and  the  globe,  in  order  to  get  a 
myotic  effect.     This  paper  does  not  act  as  certainly  as  the  glycerine  solution. 

Physostigmine  and  its  salts  are  exceedingly  changeable  and  less  useful  in  practice.  This  is 
to  l>e  regretted,  since  they  do  not  irritate  the  conjunctiva.  Physostigmine  is  described  by  Jobit 
and  //<  .<(.4<i>  as  an  amorphous,  yellowish-brown  substance,  not  easily  dissolving  in  cold  water,  but 
readily  soluble  in  alcohol,  benzine,  etc.  It  readily  forms  salts  with  acids.  These  are  of  a 
dark-red  color,  rarely  of  a  dark  blue.  Its  effect  passes  off  very  quickly,  although  it  is  three 
times  as  great  as  that  of  the  extract  (  Vee). 

The  extract  is  apt  to  cause  a  very  marked,  although  very  transitory  irritation  of 
the  conjunctiva.  Besides  this  the  myosis  and  changes  in  accommodation  are  always 
acconii)anied  by  a  painful  sense  of  tension,  partly  along  the  equator  of  the  globe, 
partly  in  tho  ciliary  region ;  or  there  is  a  nervous  pain  in  the  whole  globe,  radiating 
alont^  the  supra-orbital  nerves,  like  a  kind  of  ciliary  neurosis.  Tlic  pain  also  ex- 
tends itself,  like  hemicrania,  over  half  the  head,  and  is  increased  by  any  exercise  of 
the  accommodation  (Grarfe). 

These  irritating  effects  render  the  use  of  the  calabar  bean  extract  a  very  grave 
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matter,  when  there  is  any  irritation  on  or  in  the  eye.  Calabar  bean  extract  may 
also  be  recommended  as  a  myotic,  when  there  are  peripheral  corneal  ulcers,  which 
threaten  to  become  perforating ;  in  case  of  eccentric  opacities  of  the  cornea  and  of 
the  capsule,  as  well  as  when  the  lens  is  luxated,  for  the  purpose  of  improying  the 
riaion,  by  creating  a  stenopaic  apparatus  for  the  eye ;  in  the  operation  of  iridectomy, 
for  the  purpose  of  enlarging  the  surface  of  the  iris,  especially  in  glaucoma,  when 
the  iris  is  not  yet  degenerated ;  and  also  to  favor  the  disappearance  of  mydriasis 
induced  by  atropine. 

Calabar  bean  has  not  proved  of  use  in  insufficiency  and  paresis  of  the  muscles 
of  accommodation  from  internal  causes,  and  in  similar  conditions  of  the  external 
muscles  it  accomplishes  nothing. 

In  order  to  fulfill  the  aboTe-mentioned  indications,  the  local  application  of  weak  solntions 
of  the  extract  ahould  be  repeated  daily.  Caution  ahould  be  observed,  for  the  agent  is  a  power- 
fol  poison.  Indeed,  when  instiUations  have  been  made,  very  frequently  symptoms  of  consti- 
tational  poisoning  may  occur,  among  which  an  extraordinary  reflex  excitability  and  paralysis 
of  motion  of  the  extremities  are  prominent  {Schelske). 

Large  internal  doses  generally  produce  vomiting,  a  small  weak  pulse,  cool  skin,  cold  perspi> 
ratioa,  extreme  prostration,  and  death  by  paralysis  of  the  expiratory  muscles.  The  proper 
antidote  is  the  speedy  employment  of  hypodermic  injections  of  a  solution  of  atropine  about 
1-40  to  1-30  of  a  grain. 

10.  IrritanU. — ^These  have  a  very  extended  use  in  the  treatment  of  external  in- 
flammation of  the  eye  and  its  results.  In  order  to  accomplish  their  object,  they 
must  act  directly  upon  the  affected  organ.  The  irritation  which  they  set  up  in  the 
sensory  nerves  being  carried  over  to  the  vaso-motory  nerves,  may  cause  a  contrac- 
tion of  the  caliber  of  the  vessels  when  they  are  in  a  condition  of  relaxation.  This 
is  done  by  the  excitation  and  invigoration  of  the  atonic  muscular  fiber. 

Thus,  resolution  of  the  infiammation  is  favored  by  the  lessening  or  removal  of 
the  congestion,  which  is  one  of  the  causes  of  an  unfavorable  course.  Added  to 
this  the  agent,  acts  upon  the  proliferating  tissue  itself.  Tliis  effect  may  change  the 
character  and  lessen  the  degree  of  the  inflammation,  when  the  conditions  are  ap- 
propriate. It  may  serve  also  to  alter  morbid  secretions,  and  to  excite  the  prostrate 
curative  action,  and  to  hasten  the  tardy  reparation  of  losses  of  sul^stance.  Fre- 
quently such  an  artificial  irritation  becomes  useful  by  bringing  with  it  an  active 
flow  of  blood  and  favoring  assimilation.  It  thus  has  a  favorable  influence  on  the 
nrtroccssion  and  absorption  of  old  inflammatory  products.  Tlie  speedier  change  in 
the  epithelial  layers  which  is  connected  with  the  irritation  is  not  unimportant. 
This  consists  in  the  more  abundant  throwing  off  of  the  morbid  layers,  and  their  re- 
placement by  new  ones,  which  are  formed  under  more  favorable  conditions,  and 
poseiibly  in  a  manner  more  corresponding  to  the  normal  process.  In  certain  cases 
of  exceedingly  luxuriant  production  [of  these  layers],  it  is  not  only  an  advantage 
to  increase  the  separation  of  the  superficial  strata  in  this  way,  but  also  to  act  some- 
what on  them  by  a  chemical  destruction — that  is  by  the  caustic  effect. 

Finally,  some  of  the  irritants  do  service  by  chemically  acting  on  certain  morbid 
^CH'tions,  and  depriving  them  of  the  harmful  influence  which  they  may  exercise 
apon  the  nutririon  of  the  inflamed  parts  in  contact  witli  them.  Tlie  use  of  irrita- 
ting agents,  of  course,  has  no  good  object,  but  is  rather  harmful  and  contra-indicated, 
whm  there  is  an  inflammation  existing,  having  a  sthenic  character.  Such  an  inflam- 
mation is  indicated  by  a  lively  red  injection,  tense  swelling  and  heat  of  the  part,  to- 
g'Ttber  with  symptoms  of  nervous  irritation.*    The  same  is  true  where  there  is  severe 


40  IRRITANTS — ^AfiTEINGEKTS — CAUBTI08. 

ciliary  irritation,  the  increase  of  which  causes  us  to  fear  an  affection  of  the  inner 
parts  of  the  eyebalL 

Inasmuch  as  the  irritative  conditions  in  inflammations  frequently  yaiy  in  degree, 
and  may  be  temporarily  excited  or  increased,  by  many  fortuitous  internal  and  external 
irritations,  it  is  necessary  to  take  the  precaution  of  testing  exactly  the  condition  of 
the  part  before  each  application  of  an  irritant  It  should  be  ventured  upon  only 
when  the  condition  shows  that  an  increase  of  irritation  will  be  salutary.  •  In  prop- 
erly estimating  the  amount  of  irritation,  it  is  necessary  to  exclude  everything 
which  may  influence  the  effect  of  the  agent  used.  The  reaction  caused  by  irritants 
applied  to  the  eye  is  apt  to  be  far  greater  after  the  night^s  rest,  after  meals,  and 
after  exciting  bodily  and  mental  exertion,  than  at  other  times.  Generally  speaking, 
the  morning,  from  one  to  three  hours  after  rising,  is  the  best  time  for  the  applica- 
tion, when  it  is  made  once  a  day.  The  number  of  irritants  which  may  be  used  is 
very  large.  We  may  divide  them,  according  to  the  method  of  application  and  the 
kind  of  effect  which  they  produce,  into : — 

Irritating  powders, 

Irritating  ointments. 

Astringent  eye-washes,  and 

Astringent  caustics. 
Calomel  stands  first  among  the  powders ;  it  is  a  very  mild  irritant  when  properly 
used.    It  appears  to  act  mechanically,  as  well  as  chemically,  when  in  contact  with 
the  chloride  of  sodium  of  the  tears.     It  is  dusted  into  the  conjunctival  sac  by  sni^ 
ping  it  from  a  camelVhair  brush. 

In  using  calomel  with  yonng  children  th&t  Btmggle  very  much,  it  is  advisable  to  be  in  a  sit- 
ting position.  The  head  of  the  child  is  held  between  the  knees  of  the  surgeon,  and  while  the 
eye  is  held  open  with  the  fingers  of  one  hand,  the  calomel  is  dusted  in  with  the  other.  We 
should  take  special  care  that  none  but  the  finest  powder,  and  no  lumps,  enter  the  conjunctival 
sac.  The  latter  act  exactly  as  foreign  bodies,  and  in  case  they  remain,  are  changed  by  the 
chloride  of  sodium  of  the  tears  into  the  corrosive  chloride  of  mercury ;  they  are  then  extremely 
irritating,  and  occasionally  actuaUy  cauterixe  the  conjunctiva.  As  a  further  precaution,  it  is 
well  not  to  evert  the  lower  lid,  and  thus  expose  the  palpebral  fold  during  the  dusting  in  of  the 
calomel  Quite  a  large  quantity  may  lie  in  the  palpebral  fold  and  cause  no  unpleasant  sensa- 
tion at  first,  but  remain  unnoticed  until  a  severe  irritation  or  actual  cauterization  has  occurred. 
Where  considerable  irritation  is  seen  some  time  after  the  application,  the  conjunctival  sac 
should  be  carefully  examined,  and  be  cleaned  of  any  remains  of  the  powder  by  wiping  it  out. 
The  introduction  of  large  quantities  cannot  be  sufficiently  guarded  against ;  it  is  sufficient 
when  a  frosty-looking  coating  appears  on  the  conjunctiva  and  cornea.  The  brush  should  there- 
fore be  freed  from  the  rough  particles  before  it  is  used.  There  are  some  other  powders  much 
less  reliable  but  more  irritating,  which  have  been  blown  into  the  conjunctival  sac  through  a 
quill  Their  use  has  been  given  up  to  some  extent,  and  is  not  advisable.  They  are,  dehy- 
drated clay,  silicious  earth,  besides  sugar,  alum,  borax,  common  salt,  flowers  of  zinc,  cream  of 
tartar,  crab's  eye,  cuttlefish  bone,  glass,  pumice  stone,  tin-filings,  aloes,  etc.  These  were  used 
in  the  finest  powder,  either  pure  or  in  mixtures  of  various  kinds. 

Irritating  ointments  also  act  very  powerfully  and  are  very  useful ;  they  are  in- 
troduced into  the  lower  palpebral  fold  with  a  camers-hair  brush,  and  then,  the  lids 
being  closed,  the  ointment  is  distributed  over  the  conjunctiva,  by  gently  rubbing  them 
with  the  finger.  A  great  variety  of  agents  are  used  as  the  efficacious  part  of  these 
ointments.  The  amorphom  yeUmc  oxide  of  mercury  stands  high  m  respect  to  the 
certainty  and  regularity  of  its  effect.  One  to  three  grains  are  mixed  with  a  dnichm 
of  lard,  simple  cerate,  fresh  butter,  or-  cocoa  butter.  Tlie  commercial  hyilrarg, 
prcecipitatus  nibcr,  one   to  two  grains,  hyJrarg.  prcecipitatus  alhus,  one  to   four 
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grains,  oxide  of  tine,  three  grains,  iodide  of  potctsHum,  two  to  four  grains,  and  pure 
iodingj  one-eighth  of  a  grain  to  the  drachm  of  the  vehicle,  respectively,  are  also  used, 
but  do  not  answer  as  welL 

The  amorphous  yellow  oxide  of  meronry,  called  hioxyde  de  mercur  hydratd  by  the  French, 
k  obtained  by  precipitation  from  a  aolation  of  the  bichloride  made  by  means  of  caustic  potash. 
It  is  essentially  nothing  more  than  the  officinal  red  precipitate,  but  it  has  the  advantage  over 
tUs«  that  it  is  much  more  finely  divided,  it  mixes  more  intimately,  thoroughly,  and  evenly  with 
tbe  vehicle,  and  thus  aUows  a  more  exact  measurement  of  its  effect  If  the  ordinary  red  pre> 
dpitate  be  carefolly  triturated  as  the  pharmacopoeia  directs,  it  is  not  inferior  to  the  amorphous 
jrdlow  oxide,  and  does  not  have  a  red  color,  but  is  a  bright  orange-yellow.  The  extremely 
irregular  effects  which  the  formerly  bo  much  esteemed  red  precipitate  produced  in  ophthalmic 
practice,  are  to  be  entirely  ascribed  to  the  careless  preparation  of  the  agent. 

Ointments  of  one  part  of  the  yellow  amorphous  oxide  of  mercury  to  eight  parts  of  fat,  as 
they  have  recently  been  recommended  (PagefMtecTier)^  act  too  leverely,  and  require  subsequent 
cleansing  of  the  conjunctival  sac.  The  amorphous  yellow  oxide  has  one  unpleasant  property, 
sad  that  is,  it  readily  decomposes  when  exposed  to  the  light ;  therefore  it  should  be  carefully 
protected  and  frequently  renewed.  The  ointment  should  be  thoroughly  rubbed  up,  so  that  one 
part  does  not  act  more  powerfully  than  the  other.  Recently,  instead  of  the  fat,  a  mixture  of 
one  part  of  starch  with  five  parts  of  glycerine  has  been  used.  By  soaking  the  former  in  gly- 
cerine heated  up  to  70°  R  [about  190°  F.],  the  mixture  attains  the  consistency  of  fat  It  does 
not  become  rancid  like  fat,  however,  which  then  does  harm  and  decomposes  the  preparation. 
Most  of  the  ^agents  used  in  eye-salves  are  readily  soluble  in  glycerine.  Besides,  the  gly- 
cerine itself  deUquesces  in  the  tears,  and  the  medicaments  enveloped  in  it  are  more  easily  dis- 
tributed throughout  the  whole  conjunctival  sac,  and  thus  are  more  certainly  taken  up,  than 
when  applied  in  the  ointments  made  with  fat,  which  the  moist  conjunctiva,  as  it  were,  throws 
oil  Therefore,  glycerine  ointments  containing  the  same  amount  of  the  active  substance  have 
almost  double  the  effect  of  the  others.  The  glycerine  used  should  be  chemically  pure,  per- 
fectly colorless,  and  as  clear  as  water  ( Orciefe). 

Closely  allied  to  the  ointments  are  the  fats,  popularly  known  as  eye-salves— eeVs  oil,  ser- 
pent*s  fat,  bear's  fat,  etc.  These  cannot  be  had  fresh  every  day,  are  therefore  generally  rancid, 
and  act  as  irritants  through  the  free  fat  acids. 

A  great  number  of  substances  are  used  as  astringent  eye-lotions.  The  most  use- 
ful are :  sulphate  of  zinc,  sulpliate  of  copper,  sulphate  of  cadmium,  alum,  nitrate  of 
"iilver,  corrosive  chloride  of  mercury,  acetate  of  lead,  tincture  of  opium,  and  tannin. 
To  this  list  may  be  added  the  lapis  dhinus,  which,  as  is  well  known,  consists  of 
M'/fph.  ctfp.,  nitri  puri^  alum  crwl.^  dd  3  j. ;  camphorm^  3  ss.  Besides,  common  salt 
(Rtnt),  and  sosquichloride  of  iron  {Follin),  are  used.  It  is  usual  to  write  for  a 
jrrain  of  sulpliate  of  zinc,  sulphate  of  copper,  sulphate  of  cadmium,  crude  alum,  lap. 
(livin.,  to  the  ounce  of  water,  and  half  a  grain  of  nitrate  of  silver,  a  cjuarter  of  a 
jrrain  of  the  corrosive  chloride  of  mercury,  four  grains  of  acetate  of  lead,  two  to 
four  grains  of  salt,  or  the  sesf^uichloride  of  iron,  ten  grains  of  tannin  to  the  same 
Cjuantity,  and  of  tincture  opium,  half  a  drachm  to  the  ounce. 

The  solutions  in  this  list  are  equally  efficacious,  and  it  is  all  the  same,  in  this  respect, 
whether  we  use  one  or  tbe  other.  Recent  experiments  on  rabbits  {Pronoroff)  confirm  this 
opinion.  These  show  that  the  agents  used  in  the  form  of  collyria,  all  act  irritatingly  on  the 
eoDjanctiva,  and  canse,  according  to  the  strength  of  the  solution,  either  a  hjrpencmia,  or  an 
sbundant  nuclear  formation,  or,  finally,  the  development  of  pus-corpuscles ;  furthermore,  that 
the  time  during  which  the  formation  of  pus  lasts  before  giving  place  to  the  nuclear  formation, 
and  passing  over  through  a  simple  hyperemia  to  a  normal  condition,  also  depends  on  the 
ftrength  of  the  solution ;  and  that,  when  the  most  different  of  these  agents  are  used,  in  the 
isme  strength,  the  same  effect  is  produced. 

The  acetate  of  lead  and  corrosive  chloride  of  mercury  are  least  to  be  recommended,  on 
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aoconnt  of  their  greftt  lubility  to  decompoation.  Sugar  of  lead  u,  bendea,  dangieroiiB,  wlien 
there  are  nloers  on  the  cornea  or  conjonctiya,  Binoe  it  readily  forma  a  deposit  on  their  floor. 
This  becomes  encapsulated,  and  canses  various  evil  results.  Nitrate  of  silver  and  sesqai- 
chloride  of  iron  cause  stains  in  clothing  which  are  not  easily  removed.  Tincture  of  opium 
readily  forms  a  sediment,  and,  therefore,  acts  unequally.  The  sulphatea,  especially  the  sul- 
phate of  zinc,  should  therefore  have  the  preference  in  catarrhal  inflammation,  especially  if 
the  results  of  some  recent  experiments  should  be  confirmed,  according  to  which,  sulphate  of 
zinc  contracts  the  vessels  more  powerfully  than  any  other  agent  except  cold. 

Pure  distilled  water  is  generally  used  as  a  menstruum.  We  may  also  use  slightly  aromatio 
vehicles,  such  as  Aq.  Hoaarum,  Ttlim^  Sambuci^  Euphratieg^  etc.  Very  odorous,  ethereal  flnida 
should  always  be  avoided,  since  their  irritative  effect  is  too  prominent.  They  will  not  be  gen- 
erally borne.  If  we  wish  to  give  a  strong  odor  to  our  eye-wash,  a  mixture  of  aqtia  lauroceroMi 
(cherry-laurel  water)  1  3  ss.  to  1  S  ij.  of  the  oollyrium  is  most  to  be  recommended.  We 
should  never  prescribe  more  than  two  ounces  of  a  collyrium,  and  with  proper  use  one  ounce 
is  generally  enough. 

Chlorine  water,  Aq.  chiori^  which  is  produced  by  the  conduction  of  chlorine  gas  through 
distilled  water  to  saturation,  is  used.  It  is  said  of  it,  though  having  an  equally  powerful  effect 
as  an  alterative  and  astringent,  that  it  is  far  behind  the  metallic  astringents  in  its  irritative 
power,  and  is  therefore  a  substitute  for  the  others,  to  be  recommended  in  very  irritable  eyea. 
Besides,  it  may  be  used  with  good  effect  as  a  disinfectant  against  the  harmful  influence  of 
certain  secretions  upon  the  conjunctiva  and  cornea  ( Oraefe).  Its  results  in  these  cases,  how- 
ever, hardly  answer  the  expectations  excited. 

If  a  powerful  effect  of  the  collyria  is  wished  for,  they  should  act  upon  the 
affected  part  for  a  quarter  or  half  a  minute. 

It  is,  also,  not  sufficient  that  the  agent  come  in  contact  with  one  half  of  the  conjunctival 
sac,  or  with  the  portion  about  the  palpebral  fissure ;  therefore  the  patient,  for  the  purpose  of 
allowing  the  instillation,  should  lie  down  and  turn  the  face  a  little  toward  the  opposite  side 
from  the  one  in  which  the  eye-wash  is  to  be  dropped.  In  this  position  a  sufficient  quantity 
of  the  eye-wash  can  lie  in  the /otsa  angular  it  without  running  pff".  If  the  lids  are  then  drawn 
a  little  away  from  the  globe,  while  the  patient  looks  up  and  then  down,  the  collyrium  enters 
not  only  the  upper,  but  also  in  the  lower  palpebral  fold,  and  the  complete  effect  is  secured.  At 
the  same  time  it  depends  upon  the  inclination  of  the  surgeon  whether  the  collyrium  act  for  a 
longer  or  shorter  time,  and  thus  he  may  regulate  the  eff'ect  according  to  the  requirements.  Ap- 
plications of  little  pledgets  of  linen,  which  have  been  dipped  in  the  eye-lotion,  are  very  un- 
reliable in  their  effects,  and  are  only  practicable  in  insignificant  affections,  and  in  children, 
who  react  excessively  to  the  instillations,  which  are  always  painful,  and  thus  completely 
neutralize  any  benefit  there  may  be  in  their  use. 

Still,  under  some  circumstances,  a  method  of  application  formerly  much  esteem- 
ed, but  again  abandoned,  has  proved  itself  useful  in  the  case  of  small  children.  In 
tliis  method,  a  launch  of  char|)ie  saturated  with  an  astringent  solution  is  placed  im- 
mediately upon  the  closed  lids ;  this  is  covered  by  a  little  cushion  of  fine  cotton, 
and  the  whole  fastened  by  an  elastic  l)andage  of  the  finest  flannel. 

Covering  the  saturated  bunch  of  charpic  with  a  small  cushion  of  cotton  has  the  effect  of 
giWng  more  elasticity  to  the  bandage,  and  of  making  a  more  even  pressure  upon  the  part  be- 
neath.    For  the  same  reason,  the  bandage  should  be  made  of  a  very  elastic  material 

If  we  wish  the  bandage  to  accomplish  its  purpose,  it  should  adhere  firmly  and  immovably, 
without  causing  annoyance. 

This  requires  great  care  in  the  application,  and  frequent  examination,  in  order,  if  it  has 
moved  at  all,  to  make  the  necessary  change.  Besides,  the  bandage  should  be  changed  often, 
in  order  to  remove  the  pus  collected  under  it,  and  to  clean  the  eye,  otherwise  the  secretion  may 
become  partially  dry  and  change  the  bunch  of  charpic  to  a  hard  lump  with  an  irregular  sur- 
face, and  thus  cause  an  uneven  pressure.     The  secretion  may  also  become  decomposed,  and 
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•fleet  the  Hdfl  and  neighboring  parts  chemically,  increasing  the  inflammation.  In  abundant 
■ecretion,  the  renewal  of  the  charpie  four  to  five  times  a  day  will  be  sufficient ;  with  less  se- 
cretion a  change  of  the  bandage  two  or  three  times  a  day  is  quite  enough.  If,  on  taking  off  the 
bandage,  the  bunch  of  charpie  is  found  dry,  it  should  be  softened  by  dropping  on  warm  water. 
In  order  to  delay  the  drying  as  much  as  possible,  the  charpie  should  be  applied  wringing  wet ; 
we  should  see  to  it  that  none  of  the  medicament  runs  in  the  mouth,  which  may  readily  occur 
during  the  application  of  the  bandage.  For  if  poisoning  is  not  to  be  feared  as  the  result  of 
this,  it  is  still  to  be  remembered  that  nitrate  of  silver  has  a  very  disagreeable  taste,  which  is 
exceedingly  hard  to  remove,  and  readily  causes  children  to  cry  for  a  long  time.  We  may  most 
easQy  avoid  this  unpleasant  accident  by  applying  the  bandage  when  the  patient  is  in  a  recum- 
bent position.  With  children,  to  this  end,  it  is  earnestly  to  be  recommended  that  the  surgeon 
manipulate  in  a  sitting  position,  holding  the  head  and  back  of  the  child  between  his  knees. 

Astringent  Caustics, — ^Nitrate  of  silver  and  the  sulphate  of  copper  are  almost 
exclusively  used  for  this  purpose.  The  lapis  infemalis  is  sometimes  employed  in 
solutions  of  ^ye  to  thirty  grains  to  the  ounce  of  water,  sometimes  in  substance 
melted  with  nitrate  of  potash,  as  nitras  a/rgenti  mitigatus.  The  blue  vitriol  is  used 
in  the  form  of  crystals  as  large  as  possible,  and  with  broad  surfaces,  which  are 
smoothed  off  with  a  knife  and  file,  and  then  rubbed  with  a  damp  cloth.  Solutions 
of  these  agents  in  water  and  glycerine  are  less  useful ;  one  part  of  the  agent  to  six 
to  eight  parts  of  the  vehicle,  as  well  as  ointments  of  one  scruple  of  the  vitriol  to  an 
ounce  of  fat,  are  used  {Boser,  Wa/rlomont), 

The  lapis  infemalis  mitigatus  is  prepared  by  melting  together  crystallized  nitrate  of  silver 
snd  nitrate  of  potash,  in  equal  quantities  by  weight,  or  in  the  proportion  of  one  to  two,  and 
running  it  into  sticks.  Some  oculists  use  mixtures  of  equal  parts  of  nitrate  of  silver  and  gum 
arabic,  as  the  mitigated  lapis.  In  order  to  prevent  deliquescence  by  the  light,  and  the  decom- 
position of  the  mixture,  as  well  as  to  give  more  firmness  to  the  sticks,  it  is  well  to  give  them 
a  thin  coating  of  some  substance,  for  example  of  flour,  and  then  to  cover  this  with  collodion. 

Where  the  chief  requirement  is  to  cause  an  astringent  effect,  and  to  chemically 
act  upon  any  existing  morbid  conjunctival  secretion,  but  a  severe  cauterant  effect  is 
not  desired,  or  a  great  increase  in  irritation  appears  to  be  a  serious  matter,  solutions 
of  nitrate  of  silver,  five  grains  to  an  ounce  of  water,  are  indicated.  The  sulphate  of 
copper  has  also  slight  caustic  power,  but  it  is  a  powerful  astringent  and  irritant.  It 
is  therefore  especially  appropriate  in  a  torpid  character  of  the  affection,  unaccom- 
panied by  irritation,  with  great  relaxation  of  the  parts.  Where,  however,  there  is  a 
prominent  indication  for  the  destruction  of  superficial  exuberant  proliferating 
layers,  solutions  of  nitrate  of  silver,  from  ten  to  thirty  grains  to  the  ounce  of  water, 
according  to  the  effect  desired,  are  to  be  advised,  or  the  mitigated  nitrate  of  silver, 
which  far  exceeds  the  former  as  a  caustic.  Where,  however,  the  regular  application 
of  the  nitrate  of  silver  by  the  surgeon  is  impossible,  from  some  reason  or  other,  and 
it  must  l)e  left  to  the  patient  or  the  nurse,  the  ointment  of  the  sulphate  of  copper, 
or  the  p^lycerine  solution  is  a  convenient  substitute.  Pure  nitrate  of  silver  can  only 
Im*  us^'d  without  danger  in  certain  diseases  of  the  integument  of  the  lids,  and  of  the 
lachrymal  passages.  In  conjunctival  affections  and  those  of  the  globe,  its  use  is  to 
\if  strictly  avoided  under  all  circumstances.  It  dissolves  too  readily  in  the  tears,  and 
is  than  easily  diffiised.  It  is  diflicult,  therefore,  to  estimate  the  depth  and  extent 
of  its  effect.  Very  bad  cicatrices  may  occur  from  its  use,  even  when  no  great 
amount  of  carelessness  attended  it 

Besides  this,  the  mitigated  nitrate  of  silver  renders  the  pure  unnecessary.     It  is  equally  as 
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powerful  a  oaustiOf  and  at  great  aa  effdot  at  is  desired  may  be  attained.  It  has  stOl  an  adyan- 
tage,  that  its  effect  may  be  very  accurately  estimated,  it  being  less  solable  in  the  lachrsrmal 
solution.  It  is  somewhat  similar  with  crystallised  sulphate  of  copper.  It  is  its  slighter  solubility 
which  gives  it  the  preference  over  the  crystalline  masses  or  uncrystallized  powder.  If  these 
latter  preparations  of  sulphate  of  copper  come  in  contact  with  the  conjunctiva,  they  dissolve 
almost  immediately  in  the  tears,  and  the  concentrated  solution  thus  made  is  distributed  every- 
where. The  result  is  generally  a  severe  irritation  over  a  large  space,  with  all  its  conseqnenoea. 
Crystalline  masses  also  become  rough,  even  during  the  cauterization,  on  account  of  their  great 
solubility,  and  thus  cause  parenchjrmatous  hemorrhage.  Therefore,  crystals  of  sulphate  of 
copper  in  which  crumbling  spots  are  to  be  found  should  not  be  used. 

The  very  powerful  action  of  the  means  in  question  renders  the  greatest  care 
necessary  in  their  employment,  in  order  that  the  effect  be  not  too  severe,  and  es- 
pecially that  the  caustic  be  not  applied  to  parts  which  do  not  need  cauterization. 
Especially  in  affections  of  the  conjunctiva,  we  frequently  wish  to  preserve  the  cor- 
neal and  scleral  portion  of  the  conjunctiva  from  contact  For  this'purpose,  the  pal- 
pebral conjunctiva  and  the  palpebral  fold  should  be  exposed  by  an  eversion  of  both 
lids.  It  is  then  to  be  painted  either  with  a  cameVs-hair  brush  dipped  in  the  solution, 
or  touched  with  the  caustic  in  substance,  more  or  less,  according  to  the  indicationa 

There  is  no  difficulty  in  everting  the  lower  lid.  When  this  has  been  done,  the  lower  palpebral 
fold  may  be  easily  brought  into  view  by  causing  the  patient  to  look  upward.  In  order  to  be  able 
to  easily  evert  the  upper  lid,  we  tell  the  patient  to  open  his  eyes,  and  we  seize  the  lashes,  draw 
down  the  Ud  in  an  oblique  direction  away  from  the  globe,  and  then  we  press  down  the  convex 
tarsal  border,  which  lies  M"  over  the  edge  of  the  lid,  with  a  thin  stick,  a  delicate  key,  or  the 
little  finger,  while  at  the  same  time  the  edge  of  the  lid  is  lifted  up.  One  who  is  practiced  in  this 
will  readily  hold  both  lids  everted,  when  the  patient  is  told  to  press  them  together  by  contraction 
of  the  orbicularis  muscle.  The  palpebral  fissure  is  closed  by  pressing  forward  the  two  puffed- 
out  folds,  so  that  the  anterior  half  of  the  conjunctival  sac  is,  as  it  were,  cut  off  from  the  posterior. 


Those  less  practiced  in  this  manipulation  must  be  satisfied  with  everting  one  lid  after  the  other, 
causing  the  patient  to  look  in  the  opposite  direction,  and  to  close  the  eye. 


In  order,  after  replacement  of  the  lids,  to  prevent  undissolved  portions  from 
touching  and  cauterizing  the  scleral  conjunctiva  and  the  cornea,  it  is  necessjiry  to 
first  wash  away  the  excess  of  it  with  a  camel's-hair  brush  dipped  m  water.     Tliis  is 
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espedally  neoessaiy  when  stronger  solutions  of  argent,  nit,  or  the  mitigated  stick, 
are  used ;  still,  even  in  weaker  solntions  the  neglect  of  this  precaution  is  not  entirely 
without  danger. 

A  nentnlisitioii  of  the  ezoeas  by  penciling  the  oanterized  portion  with  a  Bolation  of  common 
nh  is  superflnons,  bnt  was  formerly  generally  recommended.  Catjiterizationfl  with  crystals  of 
iiil]^iaie  of  copper  only  reqnire  a  wiping  off  of  the  excess,  when  there  is  some  disposition  to 
severe  irritation.  The  fluid  rmming  off  in  making  an  application  to  the  eyes  injures  the  cloth- 
ing and  fomitnre  very  mnoh  In  order  to  prevent  this,  a  piece  of  oiled  mnslin  bound  abont  the 
neek  of  the  patient,  and  reaching  to  the  knees,  becomes  very  nsefuL  The  snrgeon  protects 
himself  best  by  an  apron. 

Dusting  irritating  powders  in  the  eye  should  only  be  done  once  or  twice  during 
the  day :  the  irritative  ointments  should  never  be  used  but  once  a  day.  On  the 
contrary,  the  weak  astringent  coUyria  may  be  used  twice  or  three  times  a  day,  and 
even  oftener,  according  to  the  desired  effect,  and  the  sensitiveness  of  the  part  The 
astringent  caustics  are  never  to  be  applied  but  once  a  day,  and  even  in  those  cases 
where  a  very  powerful  cauterization  is  not  desired,  or  when  the  reaction  following  is 
very  considerable,  they  should  only  be  repeated  after  the  lapse  of  two  or  more  days. 
A  slight  irritation  always  follows  the  use,  even  of  the  weaker  of  these  agents.  This 
is  even  necessary  in  order  that  their  effects  may  be  developed.  If  it  remains  within 
the  bounds  of  moderation,  and  if  it  passes  rapidly  over,  it  is  not  to  be  resisted.  If, 
on  the  contrary,  it  becomes  annoying  by  severe  nervous  symptoms,  or  the  reaction 
is  serious  from  the  degree  and  duration  of  the  vascular  symptoms,  the  use  of  cold 
applications  until  they  are  overcome  is  indicated. 

After  cauterization,  it  is,  under  aU  circumstances,  advisable  to  use  cold  applica- 
tions, since  we  then  wish  to  favor  the  throwing  off  of  the  slough.  If  the  part  has 
been  severely  cauterized,  or  if  the  patient  is  very  sensitive  and  subject  to  inflamma- 
tions, the  throwing  off  of  the  slough,  which  generally  follows  within  one  to  two 
hours,  should  be  carefully  observed.  It  not  unfrequently  occurs  that  portions  of  the 
slough  only  partly  detach  themselves,  roll  up  in  the  act  of  winking,  and  then,  as 
foreign  bodies,  irritate  excessively.  We  may  readily  guard  against  this,  by  separating 
the  loosely  hanging  eschar  by  a  camers-hair  brush,  or  a  piece  of  fine  Unen. 

Special  attention  should  also  be  paid,  after  a  cauterization,  to  the  adhesion  of  some 
parts  of  the  palpebral  fold,  which  not  unfrequently  occurs.  If  the  parts  be  severely 
cauterized,  excoriated  surfaces  come  in  contact  after  the  throwing  off  of  the  slough, 
and  finally  completely  adhere,  so  that  the  conjunctiva  is  considerably  shortened.  If 
such  an  adhesion  is  discovered,  it  should  be  immediately  separated  by  the  finger- 
nail, or  by  something  similar.  We  should  afterwards  frequently  examine  it,  to  see 
that  the  adhesion  has  not  again  occurred.  In  this  way  it  is  easy  to  prevent  the  ad- 
hesion. If  the  reaction  after  appropriate  and  careful  use  of  the  irritant  be  excessive, 
and  if,  in  the  course  of  some  hours  after  the  use  of  antiphlogistic  means,  it  does  not 
3rield,  the  agent  is  too  severe.  We  should  then  not  repeat  the  application,  but  after 
the  reaction  has  been  subdued,  we  should  begin  with  a  weaker  preparation,  and  in 
case  of  necessity,  pass  on  gradually  to  the  stronger. 

In  America  a  mixture  of  tannin  with  glycerine  is  very  much  thought  of  by  some,  as  an  ap- 
plication to  the  lids  in  trachoma.  [The  tannic  acid  is  mixed  with  glycerine  in  the  proportions 
of  from  ten  to  sixty  grains  to  the  drachm  of  glycerine.] 

Vary  recently  astringent  pastes  are  also  used  {Heymann).  From  one-half  to  one  drachm 
of  the  salts  that  have  been  named  is  rubbed  up  with  the  cooked  white  of  an  egg  and  mixed 
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with  two  soraplea  of  glycerine.  The  paste  thiu  made  is  spread  on  linen  and  laid  upon  the 
closed  lids.  Solutions,  especially  tannin,  are  nsed  on  the  conjanoti¥a  by  means  of  a  nebulizer 
{Heymann^  Cyr). 
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FIEST  SECTION. 

INFLAMMATION  OF  THE  CORNEA.— KERATITIS. 

Anatomy. — The  cornea  is  essentially  composed  of  modified  comiective  tissue. 
Like  this,  it  consists  of  a  fibrous  fundamental  material,  with  numerous  cells  lying 
in  it.  On  boiling  no  gelatine  is  produced,  but  a  gelatinous  substance  resembliiig 
chondrin  (Burns). 

The  fundamental  substance  (Fig.  2,  a)  is  composed  of  the  finest  fibrill«,  whidh 
are  distinguished  from  the  ordinary  connective-tissue  fibers  by  their  more  tortuoiia 
course  and  great  refractive  power ;  at  the  edge  of  the  cornea  these  connectiYe-ti»> 
sue  fibrillsB  nm  immediately  into  the  fibrous  elements  of  the  conjunctiva  and  scle- 
rotica, becoming  transf  onned,  as  it  were,  into  these  tissues. 

Fig.  2. 

ph  h    f  a      d 


Tlic  corneal  fibrilla?,  l>y  lying  closely  together,  become  very  transparent,  smooth, 
and  broad  fibers,  and  these  again  are  formed  into  lamella?,  which  may  be  traced 
through  the  greater  parts  of  the  cornea,  and  which,  on  a  vertical  section,  give  it 
a  laminated  appearance.  These  layers,  or  lamina?,  usually  lie  parallel  to  the  sur- 
face and  to  eacli  other,  but  here  and  there  they  unite  at  an  acute  angle.  The  fibers 
of  two  layers  usually  cross  at  a  right  angle.  The  union  of  the  fibrilla?  into  fibers 
and  lamelloe,  as  well  as  of  the  latter  to  form  the  whole  structure,  is  effected  by 
means  of  a  cement-like  material,  which  penetrates  the  whole  structure.     This  mate- 
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rial  is  not  Tcry  consistent,  however,  is  almost  fluid,  and  refracts  the  light  as  strongly 
as  the  fibrillee  (Henle,  Engelmann,  C.  F.  Muller,  Classen). 

The  corneal  corpuscles  lie  regularly  distributed  at  an  even  distance  from  each 
other,  between  the  lamellae.  These  corpuscles  are  cells  lying  vertically  to  the  cor- 
neal surface.  Sometimes  they  are  flat,  again  fusiform,  and  again  of  the  shape  of  a 
pea,  with  sharp  angles,  having  a  vesicular  nucleus  and  a  homogeneous  protoplasm, 
grannlarless  in  structure. 

A  numlxsr  of  processes  pass  off  from  these  cells,  especially  from  the  angles. 
These  processes  branch  off  like  those  of  a  tree.  They  penetrate  the  fundamental 
substance  in  all  directions.  Some  of  them  remain  in  the  same  inter-lamellar  space, 
others  perforate  the  layer  above  or  beneath  them,  and  end  in  a  free  extremity,  or 
they  are  united  with  similar  processes  of  the  adjacent  cells,  or  of  the  space  between 
the  layers,  and  thus  become  a  net-work  extending  through  the  whole  cornea.  The 
stellate  cells  may  be  separated  from  the  base  substance  by  certain  chemical  processes ; 
bat  it  is  denied  by  almost  all  authorities  that  they  have  any  peculiar  membrane. 

Besides  these  fixed  corneal  corpuscles,  a  varying  number  of  small  cells,  identi- 
cal with  lymph-corpuscles,  are  found  scattered  through  the  tissue  {liecJclinghausen^ 
Engdmanu).  These  constantly  change  their  shape,  and  move  with  the  greatest 
rapidity  in  various  directions,  and  push  the  lamella?  and  fibrillte  apart. 

This  movement  in  the  cells  led  to  the  belief  that  they  were  peculiar  canals  for  the  trans- 
mission of  nutrient  fluid  {Recklinghattsen^  Cohtiheim).  But  such  canals  do  not  exist.  The 
eeDs  are  enabled  to  chanji^  their  position  by  means  of  the  cement-like  material,  which  perme- 
ates the  whole  corneal  structure,  which  fills  up  the  spaces  left  by  the  pushing  forward  of  the 
cells,  while  the  fibrillae,  which  have  been  pressed  apart,  again  close  behind  the  cells  {Engelmann). 
This  capability  of  dividing  up  in  this  way,  explains  the  peculiar  lattice-work  appearance  seen 
QB  injecting  the  corneal  substance  (Harpeck^  Hartmann). 

In  the  most  anterior  layers  of  the  cornea,  which  have  the  greater  number  of  stel- 
late coqHL**cles,  the  lamella;  Ixjcome  wider  and  intertwine  more  witli  each  other. 
Tlierefore  a  vertical  section  through  the  striation  thus  caused  takes  a  course  more 
inclined  to  the  surface ;  at  the  same  time  the  density  of  the  tissue  iu'-.rea.ses  an- 
t*  riorly,  tlie  fibrillae,  which  ascend  in  abrupt  loops,  become  twisted  and  more  and 
more  tufted,  and  finally,  with  the  aid  of  the  cement-like  material,  change  to  a  finn 
m<nibninoas  structure,  h  (Iwauoff,  Engehnann).  This  is  more  or  less  distinctly  srpa- 
led  from  the  less  dense  tissue  lying  beneath,  and  is  called  Bowman's  membrane, 
snt'.'ricir  lM)undary  layer,  sub-epithelial  layer,  and  external  ])asement  membrane. 

It  varies  very  much  in  thickness,  and  is  not  unfrequently  almost  wanting ;  while 
b  other  ca.»<es*it  forms  quite  a  thick  layer  of  great  transparency,  and  with  consid- 
erable |)ower  of  resisting  chemical  and  pathological  processes.  It  was  therefore 
formerly  coa»*idered  by  many  to  be  a  hyaline  membrane.  It  is  permeable  to  the 
wandering  cells  of  the  cornea  {hcanoff)  and  is  perforated  by  numerous  nerve  trunks. 

In  front  of  Bowman's  membrane  lies  the  delicate,  exceedingly  transparent  e])!- 
thelium.  c.  lb*  deepest  layer  consists  of  cylinder-shaped,  somewhat  irregular  cells, 
which  are  placed  vertically  to  the  surface.  Tlie  most  anterior  layer  bears  the  char- 
icttT  of  pavement  epithelium.  In  the  intermediate  layers  the  elements  show  transi- 
tion f(»mi.s  and  become  smoother  the  more  anteriorly  they  lie  {Schalygen).  Ik'tween 
the  fieculiar  superficial  epithelial  cells  we  find,  especially  in  the  cylindric  layers, 
more  rarely  in  the  middle  layers,  and  extremely  seldom  in  the  most  anterior  layers, 
flnalJ  wandering  cells  wliich  are  in  constant  motion  and  change  of  shape  {Engcl- 

■Wfln,  Iftanoff). 
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The  posterior  surface  of  the  cornea  is  covered  by  the  memlirane  of  Dcscemet,  d. 
It  is  also  (mlled  Dcmour's  membrane,  inner  basement  membrane,  or  capsule  of  the 
aqueous  humor.  It  has  a  layer  of  beautiful  polygonal  cells  on  the  side  adjacent  to 
the  anterior  chamlier.  It  is  a  hyaloid  membrane,  appearing  perfectly  struct urcleas, 
transparent,  quite  firm,  and  so  elastic  that  as  soon  as  it  is  partially  separated  from  the 
comc'a  it  curls  up  anteriorly.  On  transverse  section  it  cxhi))its  a  parallel  striatioD, 
which  indicate*  a  lamellar  formation. 

Recently  this  lamellar  formation  is  claimed  to  be  proven,  and  the  individual  layers,  like 
those  of  the  corneal  substance,  are  said  to  be  composed  of  the  finest  iibrUlsB.  The  fibrillae  are 
united  by  a  cement  {Kitt)  which  comes  from  the  corneal  substance.  The  fibrillae  diverge  from 
each  other  at  the  edge  of  the  membrane,  pass  in  part  into  the  sclerotica  and  partly  into  the 
suspensory  ligament  of  the  iris  ( Taiiiaruchef), 

Blood-vessels. — They  are  found,  in  great  num}>ers,  in  the  foetal  cornea.  In 
Bowman- s  mem)>rane  they  form  quite  a  thick  net- work,  which,  however,  does  not 
seem  to  extend  to  the  center  of  the  coniea ;  toward  the  end  of  .foetal  life  and  after 
birth  these  vessels  contract  and  disappear.  Only  on  the  margin  some  remain,  which 
lie  under  Bowman's  meml)rane,  and  form  one  or  more  arches ;  besides  these  there 
are  some  capillaries  from  the  sclera ;  they  usually  accompany  nerves  and  form  loops, 
but  thpy  are  not  constant.  Lymphatics  {IVirhtnann)  are  only  found  at  the  margin 
of  the  outer  surface  of  the  cornea,  and  probal)ly  belong  to  the  conjunctiva  {Teick- 
mann,  HenU,  Engelmann,  C.  F,  Mailer), 

Nerves. — The  nerves  of  the  cornea  {Cohnheim,  KolUl-er^  Engchnann,  Hoyer)  come 
in  part  from  the  conjunctival  nerves  (Peterniuller\  but  tliey  are  chiefly  terminal 
branclnjs  of  the  ciliary  nen^es.  The  conjunctival  nerves  pass  directly  from  the  lim- 
bus  conjunctivalis  into  tlie  cornea.  The  ciliary  nerves  pass,  however,  through  the 
anterior  portion  of  the  sclerotica.  The  nerves,  as  soon  as  they  have  entered  the 
corneal  tissue,  are  without  medulla,  perfectly  clear  and  transparc^nt,  and  ramify  ex- 
tensively, especially  in  the  most  anterior  layers,  wlieu  they  form  a  thick  net-work 
immediately  under  Bowman's  meml)rane.  A  part  of  the  twigs  i)ass  backward,  how- 
ever, and  are  lost  near  the  membrane  of  Desccmet  in  a  net-work  fonned  of  right- 
angled  meshes  {Kulliker).  A  portion  of  the  twigs  pass  abniptly  out  from  the  an- 
terior net- work,  perforate  Bo>\'man  s  layer,  and  divide  into  fibei-s  which  radiate  in  all 
directions,  interlacing  ^^^th  each  other,  and  tlius  form  a  kind  of  structure  in  the  epi- 
thelial layer.  From  tliis  plexus  numerous  very  fine  filaments  pjiss  off  anteriorly  into 
the  most  anterior  cpitlielial  layei-s,  where  they  disappear  between  the  cells  without 
any  esj)eeial  ending  {KolVilri\  Engrhnann). 

AVe  can  scarcely  accept  the  view  that  they  appear  on  the  free  surface  of  tlie  cor- 
neal epithelium,  or  that  their  very  tine  extremities  wave  about  in  the  fluid  layer  cov- 
ering the  coniea  (Co/m/ieim). 

Each  of  the  fibers  liaving  a  dark  ])order  is  surrounded  by  a  delicate  nuclear 
sheath,  closely  attached  to  it.  This  ])econung  thinner  and  thinner,  is  continued 
ui)on  the  colorh'ss  fil)ers.  The  nuclei,  wliicli  at  first  are  very  niinierous,  become  less 
numerous  as  they  pass  from  the  corneal  border.  Finally  we  only  find  them  in  the 
angles  of  tlie  niesh-work  (E/tg^hnnnn). 

Senile  changea — As  one  of  the  symptoms  of  old  age,  analogous  to  the  wliiten- 
ing  of  the  hair,  tailing  of  the  teeth,  etc..  may  l)e  noticed  the  anus  senilis,  or  gf/'onfoxon 
of  the  cornea;  which  usually  accompanies  fatty  degeneration  of  the  nmscles  and 
l)lood- vessels  of  the  eye,  far-sightedness,  and  other  signs  of  ehrmge  in  people  over 
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fifty  years  old,  but  does  occur  even  sooner  in  persons  who  have  suffered  from  dis- 
eases (leeply  affecting  the  nutrition.  In  low  grades  it  presents  a  superficial  grayish 
or  even  tendinous  opacity,  which  borders  the  upper  and  lower  edges  of  the  cornea, 
like  two  crescents.  Tlie  process  continuing,  this  opacity  increases  in  density,  ex- 
tends deeper,  even  to  Descemet's  membrane ;  the  crescents  become  broader  and  the 
horns  extend  till  they  meet.  Tlie  senile  arch  forms  a  cloudy  ring  more  distinct 
above  and  below ;  and  the  transparent  part  of  the  cornea  is  transvei^sely  oval.  The 
inner  border  of  the  arcus  senilis  is  always  indistinct,  but  the  peripheral  is  usually 
opaque  and  sharply  defined.  It  does  not  touch  the  conjunctiva  at  its  outer  margin, 
but  leaves  outside  of  it  a  ring  of  clear  cornea  about  half  a  line  broad.  Tlie  limbus 
conjunctivalis  also  appears  cloudy,  and  as  it  is  broader  above  and  below  than  later- 
ally, increases  the  impression  that  the  cornea  has  a  transversely  elliptical  form. 
The  opacity  is  the  outward  expression  of  a  previous  fatty  degeneration  of  the 
corneal  vessels,  and  of  a  marked  breaking  up  of  the  filamentary  intercellular  sub- 
stance dependent  on  it. 

In  low  degrees  of  development,  t.  e. ,  at  the  commencement,  the  corneal  corpuscles  particu- 
larly BofTer.  Snbseqaently  the  lamellae,  as  well  as  the  corneal  bodies  and  their  branches,  seem 
to  be  strewn  with  nnmerons  dasty-looking,  fat-molecules,  and  the  corneal  substance  itself  ap- 
pears remarkably  dry  and  easily  split  into  layers,  so  that  a  sort  of  filamentary  formation  be- 
comes evident.  These  metamorphoses  are  most  advanced  in  the  superficial  layers.  The  deeper 
we  go,  the  less  is  seen  of  them.  The  epithelium  and  Bowman's  membrane  generally  change 
bat  little.  In  great  senescence,  however,  a  very  similar  layer-like  disposition  of  molecular  fat 
has  been  seen  in  the  bordering  zone  of  the  conjunctiva  and  sclera,  and  even  in  the. ciliary  muscle 
and  processes,  with  atheromatous  degeneration  of  the  corresponding  vessels. 

In  very  marasmatic  persons,  the  involution  shows  itself  in  other  ways.  The 
cornea  often  becomes  decidedly  smaller  and  thinner,  and  loses  much  of  its  tonicity, 
so  that  if.  as  a  result  of  ulcerative  perforation  or  operation,  the  aqueous  escapes,  the 
comcH  sinks  in,  and  numerous  wrinkles  appear  on  its  surface,  unless  the  lens  and 
vitreous  are  driven  forward  by  contraction  of  the  muscles,  and  thus  render  it  tense. 
This  condition  has  a  very  serious  influence  on  the  healing  process. 

Dull,  translucent,  yellowish,  or  brownish  groups  of  molecules,  very  indifTerent  to  chemical 
action,  exceptionally  appear  in  senile  comeau.  They  lie  both  in  the  deep  and  superficial  strata, 
and  resemble  the  choloid  deposits  in  the  hyaloid  membranes  (  VVedl). 

Desceroet's  membrane,  like  the  other  hyaloid  membranes  of  the  eye,  also  changes  in  advanced 
age.  It  becomes  somewhat  thickened,  and  at  the  same  time  more  friable,  hence  it  forms  folds 
with  greater  difficulty,  and  tears  easily  occur,  sometimes  superficially,  sometimes  running 
deeply,  which  would  indicate  a  layer-like  deposition  of  the  hyaloid  substance.  Besides  this,  at 
the  margin,  we  find  warty  deposits  much  increased,  some  of  them  even  being  pushed  out  to 
near  the  center  of  the  free  surface. 

Hotology. — Tlie  inflammatory  products  of  keratitis  are  chiefly  produced  by  the 
ffreat  exudation  of  white  blood-corpuscles  {(Johuheim),  l>ut  subsequently  by  their 
indogcnetic  multiplication  {Recklinghauseny  Hofmann),  and  by  tlie  proliferation  of 
filed  cells  {Jlofmann^  Strieker). 

The  exudation  comes  in  part  from  the  vessels  of  the  swelled  limbus  conjunctivalis, 
in  part  from  the  dilated  tenninal  loops  of  the  scleral  vessels.  The  formative  cells 
which  have  passed  in  by  the  first-named  way  chiefly  remain  in  the  epithelial  layer, 
while  the  others  are  collected  in  the  true  corneal  tissue,  but  they  occasionally  per- 
meate Bowinan*8  layer,  and  run  into  that. 
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The  ccUh  proceeding  from  the  linibiu  eoryuncthmliM  at  first  collect  chiefly  in  the  most  pos- 
terior epithelial  layer.  The  cylindrical  elements  of  this  layer  are  pushed  apart  from  each  other, 
and  finally  are  almost  destroyed  by  proliferation  {Schahjgfu)  and  fatty  degeneration,  so  that 
for  Home  distance  between  Bowman's  layer  and  the  epithelinm,  which  is  as  yet  little  changed 
on  the  surface,  we  find  a  layer  of  formative  cells.  This  layer  varies  very  mnoh  in  thickness, 
in  some  spots  it  is  quite  dense,  sabscquently  a  part  of  these  cells  gradually  press  for- 
ward into  the  superficial  epithelial  layers,  involve  this  in  the  inflanunatory  process,  and  de- 
prive it  of  its  epithelial  character  by  proliferation  or  fatty  degeneration.  We  can  then  only 
distinguish  a  single  layer  of  formative  cells,  whose  uneven  surface  is  covered  by  a  thin  layer  of 
smooth  cells  which  has  many  gaps  in  consequence  of  the  loss  of  those  ceUs  which  have  been 
thrown  off.  A  small  portion  of  the  formative  cells  may  then,  under  certain  circumstances,  paaa 
over  into  Bowman's  layer  and  destroy  its  peculiar  structure  {Twanoff). 

The  cells  which  pass  off  from  the  peripheral  loops  of  the  scleral  vessels  find  a  convenient 
way  for  their  wandering  in  the  soft  cement  which  perforates  all  portions  of  the  corneal  sub- 
stance. We  meet  them  advancing  from  the  corneal  )x>rder  to  the  inflammatory  foci,  ooUected 
in  a  constantly  increasing  quantity  in  and  between  the  individual  layers.  At  times  they  lie 
in  fissures  which  have  been  made  by  the  separation  of  the  fibrilloe  from  each  other.  They  ap- 
pear arranged  in  parallel  rows  in  this  layer,  but  in  the  one  above  and  below  they  unite  almost 
at  a  right  angle,  and  thus  the  whole  appearance  is  that  of  lattice-work.  In  other  places  they 
arc  collected  in  more  or  less  dense  filaments,  which  having  branches  and  anastomosing  freely 
with  each  other,  form  a  very  irregular  mesh  which  permeates  the  fundamental  substance  in 
every  direction,  and  reminds  one  of  the  processes  of  the  fixed  corneal  cells.  There  are,  besides 
these,  individual  and  irregularly  grouped  formative  cells,  which  from  their  arrangement  and 
stellar  shape  can  only  result  from  the  proliferation  of  the  fixed  corneal  corpuscles  ( //l*,  C/ossnt, 
WviU).  The  closer  we  approach  the  center  of  the  inflammator>'  mass,  however,  the  more  in- 
distinct become  the  forms  which  have  just  been  describe<l.  The  greater  number  of  the  form- 
ative cells  have  no  distinguishing  marks.  There  is  only  a  conglomeration  of  neo-plastic  cell5, 
in  which  we  can  no  longer  distinguish  the  fimdamental  substance,  if  it  has  not  already  been 
destroyed  by  fatty  degeneration.  If  this  inflammatory  center  lie  near  the  surface,  the  forma- 
tive cells  collect  in  great  nimibers  in  front  of  as  well  as  behind  Bowman^s  membrane,  and  thus 
for  some  time  form  a  sharp  )K>undar>'-line  between  the  two  layers.  But  this  membrane  is  soon 
destroyed  also ;  the  formative  cells  perforate  it,  destroy  it  in  some  parts,  and  thus  the  two 
neoplastic  layers  are  brought  in  contact. 

In  ex('c*i)tional  case's  the  whole  of  the  comea  may  Ik?  chan<rccl  by  inflammation 
into  a  mass  of  proliferating  cells,  in  whicli  Wi"  can  scarcely  distinguish  the  nonnal 
eh'ments.  Generally,  hoAvever,  we  have  to  deal  with  a  more  or  less  extensive  mass 
with  very  indistini-t  bordei's.  whieli  is  sometimes  snperlieial  and  again  deeply  situa- 
ted, while  the  remainder  of  the  cornea  either  appears  nonnal  or  is  only  slightly 
involved  in  the  inflammation.  The  herjietic  fonn  of  conical  disease  is  the  only  one 
that  funiishes  distinctly  bounded  inflannnatory  masses  of  a  typical  form. 

The  elllorescences  of  herpes  are  i)rimarily  spherical  collections  of  fonnative 
cells,  whose  nuclei  lie  chiefly  in  the  epithelial  layers.  The  roundisli  ]>a.se  is  pre- 
sented anteriorly,  while  the  apex  perforates  Bowman's  membrane,  and  is  continued 
into  a  swollen  nerve-tnmk,  thickly  surrounded  by  formative  cells  (finniofl'). 

(Tradually  a  quantity  of  fluid  intercellular  substance  is  collected,  which  causes 
the  scarcely  altered  epithelial  layer  to  be  i)us]ied  forward  into  a  vesicle,  or, 
what  is  more  common,  teai-s  tlirough  it,  and  tluis  forms  an  almost  circular  excoria- 
tion with  an  intiltrat<'d  base.  Later  on,  a  number  of  cells  wander  into  thesuiTound- 
inir  tissue,  involve  this  in  the  inflanmiatory  process,  the  inflannnatory  mass  l»ecomes 
larger,  loses  its  typical  shape,  at  the  same  time  numerous  fonnative  cells  collect 
along  the  coiU"se  of  the  alTected  nerves,  above  as  well  as  lu-neath  Bowman's  mem- 
brane, and  thus  the  heqM'tic  etllorescences  are  combined  wifh  a  tru(»  keratitis. 

The  further  changes  of  the  inflammatory  process  are  exceedingly  various. 
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1.  The  greater  number  or  all  of  the  wandering  cells,  or  those  newly  formed  by 
proliferation,  often  undergo  fatty  degeneration,  together  with  the  inter-cellular  sub- 
stance separated  from  them,  which  contains  more  or  less  fibrin ;  pus  is  formed  in  the 
true  tissue  of  the  cornea,  which  being  soon  involved,  becomes  opaque,  soft,  and  is 
finally  also  destroyed,  becoming  a  mass  of  fatty  detritus.  From  the  surface  of  the 
cornea  such  products  soon  fall,  as  the  sub-epithelial  layer  is  rapidly  destroyed. 
The  result  is  a  more  or  less  extensive  ulcer.  But  within  the  cornea  pus  is  retained 
for  some  time,  where,  so  long  as  it  is  inclosed  by  corneal  substance,  it  is  called  an 
abscess.  The  laminated  structure  of  the  cornea,  then,  not  unfrequently  allows  a  por- 
tion of  the  fluid-pus  to  pass  between  the  lamellaj  and  collect  in  quite  large  quantities 
in  the  inter-lamellar  spaces,  near  the  corneal  border,  and  thus  an  onyx  is  formed. 

2.  Just  as  often  the  inflammatory  products  go  on  to  a  higher  degree  of  develop- 
ment. 

The  collection  of  formative  cells  which  lie  superficially  are  especially  inclined 
to  this.  These  are  quickly  divided  into  two  layers,  which  are  connected  to  each 
other  by  variously  shaped  processes,  and  are  usually  sharply  defined  from  each 
other.  The  elements  of  the  anterior  layer  become  epithelial  cells,  while  those  of  the 
posterior  layer  grow,  and  by  a  change  into  the  fusiform  shape  as  well  as  l.)y  a  grad- 
ual formation  of  an  intercellular  substance  which  soon  becomes  striated,  reminds 
OS  of  connective  tissue  or  true  corneal  substance.  In  this  granulation  layer  vessels 
«oon  tiecome  evident,  which  proceed  from  those  in  the  limbus  conjunctivalis, 
and  permeate  the  layer  of  neoplastic  cells,  always  running  towards  the  center,  and 
finally  form  a  net-work  of  large  trunks.  These  are  then  continued  in  greatly  dila- 
ted conjunctival  veins. 

It  aeems  as  if  the  blood  at  first  ran  in  sharply  bounded  fissures  between  the  elements 
of  the  granulation  layer,  for  actual  walls  are  not  seen  at  an  early  period  {lira naff).  They  then 
appear  a*  branched  tubes,  which  are  closely  covered  by  fusiform  cells  (//«,  NieineUchik) 
which  under  some  circumstances  may  become  a  very  dense  adventitious  membrane.  The 
greater  nnml)er  and  often  even  all  of  the  neoplastic  vessels  run  above  Bowman's  membrane, 
where  thiii  still  exists.  This  membrane  is  frequently  destroyed  at  an  early  period,  however,  at 
least  some  parts  of  it.  Thus  there  ceases  to  be  any  boundary  membrane  for  the  vessels  that 
nm  through  the  whole  granular  layer.  The  blood,  which  runs  in  vessels  visible  to  the  naked 
ere,  must  be  considered  as  venous,  in  consonance  with  the  nature  of  the  emergent  conjunctival 
tnmka.  although  its  color  is  a  light  red  This  color  is  explained  by  the  superficial  situation  of 
the  rewsela,  which  allows  the  oxidizing  influence  of  the  atmospheric  air. 

Tliis  appearance  of  blood-vessels  is  so  marked,  that  for  a  long  time  it  has  been 
ct^nsidenxl  the  indication  of  a  peculiar  form  of  corneal  inflammation,  rasrular  ler- 
ntitit.  The  changes  in  the  granulation  layer  which  have  been  described  are  apt  to 
inf-rease  ^ith  the  duration  of  the  disease.  They  are  found  most  advanced,  and  are 
th-*refore  most  distinctly  seen  when  a  chronic  inflammation  has  existed  for  a  long 
time ;  C"S|K*cially  when  the  irritation  has  been  slight,  and  the  condition  has  thus  the 
character  of  jtannns.  Tlien  the  granulation  layer  is  developed  into  true  connective 
tij**ue.  in  which  are  found  quite  large  vessels  with  dense  adventitious  tissue.  Newly 
fonned  elements  shut  up  in  the  true  corneal  tissue  show,  generally  speaking,  a  nmch 
1^>^  tendency  to  higher  development  and  the  formation  of  blood-vessels,  except 
when  the  layers  affected  have  approached  the  surface  by  ulceration  or  traumatic  loss 
of  ^uljstancc  of  the  layers  over  them.  Then  true  corneal  substance  usually  develops 
from  these  newly-formed  elements,  which  more  or  less  completely  fills  the  existing 
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void,  and  causes  the  ulcer  to  heal.  The  well-known  and,  in  fact,  wonderful  power 
of  regeneration  of  the  cornea  dei>ends  chiefly  on  this  process.  Under  such  circum- 
stances, the  al)ovc-descril>ed  process  repeats  itself.  The  healing  ulcer  is  covered, 
l)cginning  from  the  periphery,  with  a  mass  of  formative  cells,  which  immediately 
cliiinges  into  a  stratum  of  epithelium,  and  a  granulation  layer  {Iwanoff^  SchUss- 
Gemuseus.) 

Frequently  the  newly-formed  epithelium  as  well  as  this  replacing  membrane  are 
and  remain  transparent.  Its  similarity  to  the  surrounding  normal  corneal  layers 
is  so  great,  that  a  distinction  between  the  new  and  old  is  absolutely  impossible, 
and  the  boundaries  of  the  replacing  tissue  cannot  be  absolutely  determined.  More 
frequently,  however,  only  the  deeper  layers  attain  the  dignity  of  normal  tissue ;  ap- 
proaching tlie  surface,  the  new  formation  becomes  more  and  more  opaque,  and  even 
resembles  fibrous  tissue. 

The  cause  of  this  Ues  partly  in  the  molecular  turbidity  of  the  neoplastic  intercellular  snb- 
stance,  but  still  more  in  the  superficial  accumulation  of  spindle-shaped  cells,  which  appear 
thro^ai  together  in  the  most  irregular  forms,  and  in  the  outer  layers  so  closely,  that  the  inter- 
cellular substance  almost  disappears. 

Very  frequently  in  such  a  replacing  tissue,  permanent  vessels  are  developed,  and  perhaps 
also  nerves  ( Gonvea).  The  former  are  the  few  remams  of  the  net-work  previously  existing  in 
the  granulation  layer,  and  are  almost  always  covered  with  an  adventitious  memhrane. 

In  case  the  heaUng  ulcer  comes  in  immediate  contact  with  true  connective  tissue,  whether 
bordering  on  the  limbus  conjunct ivalls  or  surrounding  a  prolapse  of  the  iris,  it  not  unfrequently 
occurs,  that  the  superficial  layers  of  the  new  formation  take  on  the  character  of  spongy  granu- 
lations in  a  wound,  and  finally  degenerate  into  true  connective  tissue,  which  is  loose  and  quite 
vascular,  and  covered  by  a  more  or  less  thick  layer  of  epithelial  cells. 

In  some  cases,  inserted  between  the  epithelium  and  the  anterior  membrana  limitans,  or 
lying  wholly  in  the  cpitheUum  and  dividing  it  into  two  layers  {Althof)^  we  find  an  extensive 
stratum  of  striated  tissue  which  contains  elongated  nuclei,  a  large  number  of  vessels,  and 
choloid  bodies  grouped  together.  This  neoplastic  layer  is  not  everj'where  equally  thick,  but 
at  some  places  swells  out,  at  others  shows  depressions,  into  which  the  epitheUum  enters,  or 
where  it  may  be  interrupted.  These  neoplasia  have  been  particularly  observed  as  a  result  of 
verj'  tedious  inflammation  which  has  greatly  affected  the  nutrition  of  the  entire  eye,  as  in  very 
chronic  irido-choroiditis  progressing  to  atrophy,  or  where  atrophy  has  already  occurred,  in 
chronic  glaucoma  of  old  persons,  etc.  But  it  is  also  said  to  occur  in  old  pannus  {Doftdcrs)^ 
and  fiometimes  to  cover  corneal  cicatrices  (Klcbs).  Opinions  vary  as  to  the  mode  of  occur- 
rence of  this  deposit  Some  Ix^lieve  that  it  proceeds  from  the  limbus  conjunctivalis,  and  de- 
pends on  its  superficial  proliferation  {II.  Miillcr)  \  others  regard  it  as  a  product  of  Bowman's 
layer  {Klebn),  but  its  occurrence  on  the  surface  of  cicatrices  is  against  this  view,  for  the  for- 
mation of  cicatrices  presupposes  ulceration,  in  the  course  of  which  the  anterior  membrana 
limitans  is  always  destroyed. 

3.  The  advance  of  the  new  elements  to  higher  or  even  i>ermanent  formations  is 
not  absolute,  even  when  the  course  of  the  keratitis  is  very  slow  ;  in  many  cases,  after 
advancintf  oven  to  a  high  ])oint  of  organization,  they  retrograde  when  there  is  an 
arrest  of  the  disturbance  of  nutrition.  When  the  process  has  not  advanced  far  and 
the  i)rodu(*ti()n  remains  moderate,  the  new  formations  simply  retrograde ;  but  in 
other  (tascs  tlK^  ])ec()me  wholly  or  partially  a  soluble  substance,  such  as  fat,  which 
is  then  removed  by  Resorption.  Frequently  they  wear  away  or  shrivel  up.  In  this 
state  they  may  be  found,  after  years,  with  fatty  detritus  collected  in  nests  ]>etween 
the  filaments.  It  ai)pears  as  if  they  had  not  by  shrivelling  lost  the  power  of  bloom- 
ing ni)  and  advancing  again  under  favoring  circumstances  and  a  new  impulse,  or  of 
unfolding  any  properties  that  recent  cells  and  nuclei  possess.     These  nests  of  retro- 
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graded  cells  and  naclei  are  the  anatomical  characteristics  of  certain  corneal  opaci- 
ties (  Wedl), 

A.  As  regards  the  membrane  of  Descemet,  there  is  no  longer  any  doubt  that  it, 
like  other  hyaloid  membranes,  is  capable  of  inflammation  in  a  certain  sense.  In  the 
cell  layer  belonging  to  it,  at  least  the  inflammatory  process  lias  certainly  been 
shown  to  exist.  This  sometimes  appears  extended  over  the  whole  epithelial  layer 
of  the  membrane  of  Descemet,  and  then  causes  a  general  opacity  of  the  posterior 
surface  of  the  cornea.  Sometimes  it  is  developed  in  small  scattered  masses  in  great 
luxuriance,  and  leads  to  the  formation  of  groups  of  punctate  or  nodulated  roundish 
deposits. 

Sufficient  investigationB  have  not  as  yet  been  made  aa  to  the  character  of  these  neoplasia. 
Yet  we  may  beUeve  that  they  asBome  this  or  that  elementary  form  in  accordance  with  the 
character  of  the  inflammation.  Under  some  circumstances  they  may  even  deliquesce  into  pus, 
and  become  the  same  with  the  proliferation  products  of  other  cell  layers.  It  is  also  probable 
that  the  products  collected  on  the  membrane  of  Descemet  are  not  all  of  them,  but  that  more  or 
less  of  the  exudation  is  thrown  off  by  progressive  proliferation,  which  clouds  the  aqueous  humor 
sad  may  contribute  considerably  to  the  formation  of  hypopyon.  At  any  rate  these  nodules 
are  not  very  adherent,  for  when  the  anterior  chamber  is  opened  they  often  pass  out  with  the 
aqoeoua  humor  (Jlaaner). 

Inflammation  of  the  membrane  of  the  aqueous  humor,  hydromeningitis,  keratitis 
postica  (Hastier),  never  occurs  pure  and  independently,  but  is  always  coml)ined  with 
keratitis,  which  may  appear  in  any  form,  but  usually  shows  itself  either  by  diffuse 
opacity  of  the  cornea  or  deposits  of  its  products  in  small,  scattered  points  (keratitis 
punctata),  and  this  again  only  occurs  in  company  with  chronic  inflammation  of  the 
inner  parts  of  the  eye,  which  are  very  dangerous  to  the  existence  of  the  eye  itself. 

It  has  not  yet  been  determined  how  far  the  substance  of  Descemet^s  membrane  and  the 
oiher  hyaloid  membranes  actively  participate  in  the  inflammation.  But  it  is  certain  that  under 
the  influence  of  neighboring  foci  of  inflammation,  they  are  gradually  thinned,  and  the  more 
delicate  of  them  may  be  totally  disintegrated.  Still  this  process  can  hardly  be  referred  to  an 
inflammatory  change  of  tissue.  But,  on  the  other  hand,  we  not  unfrequently  find  the  thicken- 
ings and  hyaline  deposits,  which  occur  particularly  in  the  eyes  of  aged  persons,  along  with  the 
results  or  during  the  course  of  severe  inflammations  of  neighboring  parts  {Dondern^  Coccius). 
Then  by  their  decided  softness  they  often  prove  that  they  are  quite  recent,  and  hence  it  is 
probable  they  originate  from  the  inflammation.  They  have  also  been  observed  along  with 
similar  changes  in  the  choroidal  vessels  in  the  course  of  Morbus  Brightii  {If.  Miiller).  It 
koverer  remains  uncertain  if  the  alterations  do  not  depend  on  different  processes  in  different 
4,  and  whether  they  constantly  possess  the  same  morphological  character. 


5.  The  hemorrhages  which  occur  in  the  degenerative  processes  in  the  eye, 
especially  in  severe  irido-choroiditis,  still  deserve  a  special  mention.  They  ap- 
pear as  red  tufted  masses,  always,  however,  pressed  from  before  backwards  like  a 
leaf.  They  seem  attached  to  the  border  of  the  sclerotica  by  a  short  and  usually  thick 
piduncle,  and  lie  in  the  true  corneal  substance.  They  usually  last  for  a  very  short 
time,  their  sharjily  defined  borders  soon  run  together,  and  the  blood  is  diffused  and 
^J«oH)ed  in  the  surrounding  parts.  A  portion,  however,  is  apt  to  sink  downwards 
ind  then  remain  on  the  lower  corneal  border  as  an  onyx-like  ridge.  It  is  sharply 
bounded  above,  and  of  a  crescent  shape.  There  are  cases  in  which  hemorrhagic 
onyx  reaches  the  horizontal  meridian  of  the  cornea,  or  even  passes  beyond  it  and  re- 
peatedly increases  and  decreases  in  size.  It  seems  that  this  condition  has  been 
Uflially  confounded  with  hemorrhage  into  the  anterior  chamber. 
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zur  norm,  und  path.  Anat  de«  Angea,  Leipzig,  1862,  %,  1. — Winiher^  Experimentalstndieii, 
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180;  according  to  Engelmann,  Uber  die  Homhaat  des  Anges,  a  2,  lO.—Burn*^  CentralbL  1807, 
S.  717. — Engelmann^  Ueber  die  Homhaut  des  Auges,  Leipzig,  1867,  8.  1-28  et  seq. — C.  F, 
Jliiller,  Virchow's  Archiv,  41.  Bd.  a  110,  145.— CoAnAe- w^Virchow*8  AtcWt,  88.  Bd.  a  843; 
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Ges.  1856,  27  Dec.— 6'.  O.  Weber,  Virchow's  Archiv,  XV.  8.  47f>.—Coecim,  Ueber  die  Neu- 
bildung  von  Glashftuten  im  m.  Ange,  Festrede,  Leipzig,  1858;  Ueber  Glaucom.  EntzOndang, 
etc.,  Leipzig,  1&59,  8.  d(».—Schies8-Gemuseu9,  Virchow's  Arch.  27.  Bd.  a  137.— A«Ao/,  A.  t 
O.  VUL  1  a  126.— ir?^«,  ibid.  XL  2  a  23a— C.  RUter,  ibid.  IV.  1  a  355,  VIIL  1  a  85l 
—Hasner,  kL  Vortrilge,  etc..  Frag,  1860,  8.  im.-^Stellwag,  Zeitsch.  der  Wiener  Aerzie,  1853, 
n.  a  385;  Ophth.  L  8.  f^A,— Bonders,  A.  t  O.  Ill  1  a  150,  le^.—Graefe,  ibid.  ILL  2  a 
387.— Jmw<7<?,  Med.  CentnOzeitg.  27.  Jahrg.  8.  301.— CoAnAeim,  Virchow's  Archiv,  3a  Bd.  a 
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1.    Vascular   Keratitis. 

Symptomfl. — ThU  disease  is  marled  hy  more  or  less  irritation  in  the  ciliary  por- 
tion of  Uie  globe,  a  gray  opa4sity  of,  and  development  of  vessels  on  the  roughened  sur- 
face  of  the  cornea. 

1.  The  corneal  surface  becomes  grayish  in  one  or  more  points,  loses  its  polish, 
appears  dull,  like  ground  glass,  and  not  unfrequently  strippled,  as  if  it  had  been 
punctured  by  needles.  This  cloudiness  generally  proceeds  from  the  margin  towards 
the  center,  more  rarely  the  reverse. 

2.  Vessels  soon  appear  advancing  towards  the  centre,  following  the  opacity  as  it 
were.  These  unite  with  each  other  to  form  a  more  or  less  fine  net-work,  and  at  last 
difii^pear  in  small  ultimate  branches ;  when  th3  opacity  begins  at  the  center,  the 
vessels  are  not  generally  seen  till  it  approaches  the  margin. 

OccMioiudly  the  vesseU  ruptare  and  extravasations  of  blood  occur,  which  are  seen  as 
irregnlar  red  spots,  between  the  meshes  of  the  individoal  vessels. 

In  the  deeper  layers  the  changes  of  tissue  are  more  rarely  marked,  and  vessels  are 
only  exceptionally  seen  by  the  naked  eye. 

3.  Symptoms  of  ciliary  irritation  almost  always  precede  and  accompany  the 
alteration  of  tissue  of  the  cornea.  The  ocular  conjunctiva  appears  streaked  with  a 
net- work  of  vessels,  wliich  increases  in  fineness  towards  the  cornea,  and  presents  a 
nearly  scarlet  border,  which  covers  a  greater  or  less  arc  of  the  corneal  periphery. 
Under  this  superficial  net-work  appears  a  deeper  one,  belonging  to  the  episcleral 
tissue,  which  towards  the  corneal  border  is  thickened  to  a  bright-red  ring,  and  not 
unfrecjucntly  (from  serous  expansion  of  the  vessels)  extended  as  a  ring-like  swelling 
over  the  surrounding  parts.  The  parts  about  the  eye  then  feel  warmer  than  natural, 
even  when  the  lids  are  not  red  or  swollen,  which,  moreover,  is  not  rare  in  the  intense 
grades  of  keratitis.     The  tears  show  an  increase  of  temperature. 

The  amount  of  pain  varies  greatly ;  it  may  be  wholly  absent  or  very  severe.  It 
occurs  particularly  where  removal  of  epithelium  or  traumatic  loss  of  8u])stance  has 
left  the  nerves  exposed.  It  often  extends  along  the  frontal  nerve,  less  frequently 
along  the  infra-orbital.  It  is  usually  accompanied  by  marked  spasmodic  contraction 
of  the  pupil,  which  is  with  difiSculty  overcome  by  mydriatics.  Phot<)pho])ia  and  con- 
swjuent  lachrjrmation  and  spasm  of  the  lids  usually  attend  it,  and  sometimes  from 
their  intensity  and  obstinacy  these  are  the  chief  symptoms.  In  vascular  keratitis, 
moreover,  photophobia  may  occur  without  much  pain,  and  the  latter  without  the 
former. 

4.  If  the  cloudiness  of  the  cornea  is  in  front  of  the  pupil,  it  of  course  causes 
dimness  of  \'ision,  which  is  greater  in  proportion  to  the  amount  of  the  alteration 
and  the  extent  of  the  pupil  covered. 

Causes. — Vascular  keratitis  is  frequently  merely  an  accompaniment  of  herpes 
coraejp.  It  often  occurs  also  with  trachoma,  and  is  then  a  trachomatous  develop- 
iDent  of  the  tissue  of  the  cornea,  more  rarely  it  is  a  sequence  of  different  forms  of 
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conjuncti\dtia.  It  is  primarily  developed  as  a  result  of  the  most  yarled  external 
injuries,  especially  those  affecting  the  surface  of  the  cornea,  such  as  mechanical 
irritation  caused  by  the  presence  of  foreign  l)odie«,  specks  of  dust,  inverted  cilia,  etc. 
Chemical  irritjmts,  smoke,  hot  steam,  caustic  fluids,  high  temperature,  etc.,  frequently 
induce  it.  We  must  particularly  notice  among  the  causes  the  untimely  use  of  strong 
eye- waters,  irritatmg  salves,  etc.,  used  in  the  treatment  of  other  eye-diseases.  Also 
the  continued  action  of  air  on  an  eyeball  which  has  been  exposed  by  shortening  of 
the  lids,  ectropi(m,  exophthalmia,  etc.  Besides  these,  we  may  mention  as  possible 
caust^  of  vascular  keratitis,  sudden  change  of  temperature,  draughts,  and  variouB 
other  physical  and  functional  causes  of  injury. 

Course. — This  is  very  variable.  \Miere  the  cause  acted  but  a  short  time,  the 
disease  may  terminate  in  a  week,  or  it  may,  even  with  careful  treatment,  rmi  on  for 
montlis.  Where  the  cause  is  not  removable,  the  termination  of  the  disease  is  of 
course  delayed.  Keratitis  usually  begins  with  some  ciliary  irritation,  which  pre- 
cedes for  some  days  the  cloudiness  of  the  cornea ;  then  the  latter  gradually  spreads, 
vessels  appear,  and  in  a  few  days  or  weeks  the  disease  reaches  its  maximum.  Here 
it  sometimes  remains  for  weeks,  while  the  symptoms  of  irritation  vary.  Finally  the 
latter  recedes,  and  the  keratitis  goes  on  to  recovery  or  becomes  chronic,  and  some- 
times lasts  for  months. 

Results.— The  most  usual  termination  is  in  recovery.  A  vascular  keratitis, 
pioduced  by  a  temporary  cause  which  does  not  recur,  gives  hope  of  a  speedy  cure 
under  proper  treatment.  Long  existence  of  the  inflammation,  great  extent  and  a 
conmiencing  grayish-white  cloudiness  of  the  part,  and  finally  difticulty  or  impos- 
siljility  of  removing  the  cause,  render  the  prognosis  grave,  for  then  the  epithelial 
cloudiness,  opacities,  or  pannus  often  remain.  The  arrest  of  the  process  is  generally 
fii-st  shown  by  the  decrease  of  pain  and  photophobia,  the  exacerbations  l)ecome 
milder  or  do  not  occur,  the  tears  are  less  warm  and  abundant,  the  vessels  around  the 
coniea  more  isolated,  the  cloudiness  clears  up  from  the  edges  towards  the  center  of 
the  portion  affected,  and  the  vessels  correspondingly  recede.  The  eye  always  re- 
mains (juite  sensitive  for  some  time,  and  the  greatest  care  of  surgeon  and  patient  is 
required  to  prevent  relapses. 

Sometimes  at  one  part  or  other  of  the  inflamed  portions,  the  epithelium,  perhaps 
also  Bowman's  meml)rane  and  the  subjacent  layer,  are  destroyed,  and  an  excoriation 
of  varied  f onn  and  depth  remains.  The  irritation  of  the  tears,  air,  etc. ,  ^i>pear8 
very  great  at  such  points,  then  the  injection  of  the  deeper  vessels,  the  pain  and 
esi)eci:illy  the  photopholna  reach  and  maintain  a  high  grade,  till  a  layer  of  epithelium 
has  covered  the  excoriation.  Not  unfrequently  the  inflammation  increases  and 
spreads  to  the  substance  of  the  cornea  (parenchymatous  keratitis;.  Such  a  comln- 
nation  of  the  only  artificially  sepanible  forms  of  keratitis  is  not  rare,  for  where  un- 
favorable circumstances  of  the  patient,  or  improper  remedies,  unite  to  act  disiidvan- 
tajjjcousl y,  the  decease  of.  the  cornea  increases,  and  frecjuently  advances  to  abscess 
or  ulceration.  Tlie  development  of  herpetic  eruption  also  is  not  rare,  and  occa- 
sionally the  disease  extends  to  the  uvea,  causing  iritis. 

Treatment. — 'i'hc  first  indication  Ls  to  look  carefully  for  foreign  ])odie8,  inverted 
cilia,  and  so  on,  and  by  removing  the  cause  to  arrest  the  progress  of  the  disease. 
Tlie  remaining  indications  are  directed  especially  to  checking  the  intensity  of  the 
inflammation  and  accompanying  symptoms  in  the  vascular  and  nervous  systems. 

1.  When  in  the  acute  couree  of  vascular  keratitis  the  inflanmiatory  symptoms 
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are  moderate,  as  well  as  in  cases  where  the  nervous  character  of  the  process  is 
evident  from  the  disproportionate  severity  of  photophobia  or  pain,  and  relatively 
slight  vascular  symptoms,  careful  and  antiphlogistic  regimen  and  instillations  of 
solution  of  atropine,  repeated  two  or  three  times  daily,  together  with  a  protective 
bandage,  are  most  serviceable.  Where  the  inflammation  is  more  intense,  particularly 
when  the  vascular  symptoms  are  prominent,  leeches  may  be  used ;  and  if  the  local 
temperature  is  much  increased,  cold  compresses  may  be  carefully  applied  for  short 
periods.  If  unbearable  pain  or  excessive  photophobia,  with  great  spasm  of  the  lids, 
render  a  treatment  of  symptoms  absolutely  necessary  to  counteract  general  or  local 
danger,  hyiKxlermic  injections  of  morphia  are  better  than  the  internal  use  of  opium. 
In  cases  where  the  nervous  symptoms  have  a  particular  ty^je,  the  use  of  quinine  and 
morphia  in  suitable  doses  is  recommended. 

In  sach  cases  the  nenrons  symptoms  are  often  intense,  and  readily  tempt  the  inexperienced 
practitioner  to  use  antiphlogistios,  especially  leeches.  This  should  be  carefully  avoided.  This 
treatment  is  particularly  injurious  in  debilitated  persons,  women,  and  delicate  children.  On 
account  of  its  effect  on  the  constitution,  it  not  unfrequently  increases  the  nervous  symptoms. 
Sometimes  the  result  of  treatment  does  not  appear  at  once.  The  disease  often  resists  all  reme- 
dies. Then  nothing  is  so  injurious  as  the  popular  ^'feeling  around  in  the  medicine  chest  ^^  for 
specifics.  It  increases  the  sufferings  of  the  patient  and  lessens  his  confidence  in  the  surgeon. 
We  should  make  a  careful  prognosis,  then  carefully  and  patiently  carry  out  the  treatment 
once  recognized  as  indicated. 

2.  If,  in  spite  of  the  cessation  of  the  symptoms  of  irritation,  the  clearing  up  of 
the  cornea  is  delayed,  or  if  the  keratitis  becomes  chronic,  finely-powdered  calomel 
should  be  dusted  on  the  eye  with  a  camel's-hair  brush.  If  this  be  followed  by 
great  irritation,  its  use  must  be  delayed  for  a  time ;  but  if  well  borne  it  may  be 
ased  once  or  twice  daily,  and  after  a  time  changed  for  the  more  active  yellow  oxide 
of  mercury  salve. 

3.  In  trachomatous  keratitis  special  treatment  is  not  required.  After  subduing 
the  more  prominent  symptoms  of  irritation,  direct  treatment  of  the  tnichoma  by 
cuu-itics  is  the  most  serviceable.  If  nothing  else  interferes,  the  corneal  cloudiness 
di»appejirs  under  their  use  much  sooner  than  the  trachoma  itself. 

:  In  the  treatment  of  the  various  forms  of  keratitis,  more  especially,  however,  of 
traclidmatous  inflammation  of  the  cornea  and  herpes,  or  phlyctenular  keratitis,  as 
w«41  as  of  pannus,  there  is  often  great  value  in  the  operation  of  dividing  the  exter- 
nal canthus,  the  so-called  canthoplasty.  Its  effects  in  pannus  and  phlyctenular 
k^'nititis  and  conjunctivitis,  where  there  is  great  photophobia,  are  usually  very 
markr-cL  The  operation  consists  in  the  free  division  of  the  conjunctiva  and  intcgu- 
in«'nt  of  the  external  canthus  with  a  pair  of  strong  scissors  or  a  scalpel,  and  the 
union  of  the  diWded  mem]>rane  to  the  skin  by  two  or  three  fine  sutures.  A  free 
di'Wi'Ction  of  the  conjunctiva  from  the  integument,  or  of  the  orbital  conn(»ctive  tis- 
8u«'.  is  unnecessary  and  not  without  danger,  while  the  simple  division  of  tlie  exter- 
n;il  Cfiminissure  may  be  considered  a  perfectly  safe  procedure.  It  is  an  ()i>eration 
which,  when  performed  in  the  above-named  class  of  cases,  has  been  found  to  be  a 
jHjwrrful  adjuvant  in  their  treatment,  by  at  once  lessening  the  prominent  symptoms 
of  irritation.] 


2.     Herpes    of    the    Cornea    [Phlyctenular 

Keratitis]. 

Sjrmptoms. — Tlie  chirf  cMracteristics  of  corneal  herpes  are  the  development  ofdr- 
cumscrihed,,  rounded  points  of  injlamtnation  about  the  size  of  a  poppy-seed,  in  the  super- 
Jicial  layers  of  the  cornea^  and  tasculur  injection  of  the  ciliary  region  of  the 
eyeball. 

1.  The  herpetic  eruption  appears  first  as  a  rounded  cloudy  nodule^  which  is  im- 
bedded more  or  less  in  the  substance  of  the  cornea,  and  generally  protrudes  some- 
what above  the  surface.  Sometimes  a  vesicle  containing  a  watery  fluid  comes  on 
the  summit  of  this  nodule.  Occasionally  this  vesicle  bursts  before  being  perceived, 
and  then  in  its  place  is  found  an  excoriation  or  a  loss  of  substance,  which  appears 
as  an  ulcer,  with  sharp  edges  and  a  fatty  or  purulent  covering.  Sometimes  no 
vesicles  are  formed.  The  nodule  quickly  becomes  fcloudy- white,  or  it  throws  oflf  the 
epithelial  covering  and  is  replaced  by  an  ulcer,  covered  with  fat  or  pus,  of  the  size 
and  shape  of  the  original  nodule.  Sometimes  the  inflammation  proceeds,  and  the 
nodule  or  ulcer  is  surrounded  by  a  cloudy  border.  The  cloudy  mass  forming  this 
border  is  often  destroyed  and  the  ulcer  extends,  changing  its  original  form.  Not 
unf  requently  the  cloudiness  departs,  and  the  efflorescence  appears  as  a  round  loss  of 
8u]>stance  of  variable  depth,  with  perfectly  smooth  transparent  walls,  which  give  no 
other  evidence  of  inflammatory  alteration  than  a  so-called  "  resorption  ulcer." 

The  vesicles  may  develop  on  any  part  of  the  cornea.  Often  only  one  is  found, 
in  other  cases  numbers.  Occasionally  they  form  groups.  At  the  limbus  conjuncti- 
viilis  they  often  collect,  and  so  cover  a  greater  or  less  arc  of  the  corneal  periphery. 
They  often  occur  with  herijes  conjunctiva?,  and  form  connected  groups  with  its 
eruptions.  As  the  vesicles  do  not  all  develop  at  once,  but  one  after  the  other,  they 
may  be  found  on  the  cornea  and  conjunctiva  at  various  stages  of  development. 

2.  Congestion  of  the  conjunctiva  and  episclera  precedes  and  accompanies  the 
eruption;  this  is  generally  universal  when  the  number  of  vesicles  is  large,  or  if  they 
are  scattered.  A  coarse  net- work  of  vessels  runs  through  the  conjunctiva,  while 
under  it,  around  the  margin  of  the  cornea,  may  be  seen  the  fine  rosy  net-work  of  the 
episclera.  Wliere  the  eruption  is  slight  or  limited,  the  liyi)era'mia  is  confined  to  the 
immediate  neighborhood  supplied  by  the  ciliary  nerscs  that  are  irritated;  so  that  a 
greater  or  less  section  of  the  ocular  conjunctiva  and  episclera  is  injected.  Then  we 
find  in  the  ocular  conjunctiva  a  more  or  less  ])road  bundle  of  intensely  injected, 
variously-branched  vessels,  which,  proceeding  from  the  reflection  of  conjunctiva, 
advance  towards  the  edge  of  the  cornea,  forming  an  irregular  triangle,  one  of  whose 
sides  is  in  a  meridional  direction,  and  whose  biise  Ls  toward  the  reflection  of  the 
conjunctiva.  If  the  efilorescence  is  on  the  margin  of  the  cornea,  it  forms  the  apex 
of  the  triangle  ;  if  it  is  removed  from  it,  the  apex  appears  to  be  cut  ofl'  at  thelunbus 
conjunctivalis  ;  if  the  sides  of  the  triangle  are  imagined  as  prolonged  they  meet  in 
the  efilorescence. 

This  vascular  injection  is  the  objective  expression  for  the  state  of  irritation 
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produced  in  the  parts  surrounding  the  heri>etically  affected  nerve-twig.  In  the 
non-yascnhur  cornea,  this  irritation  cannot  be  visibly  expressed ;  hence  in  efflores- 
cences which  are  seated  on  the  cornea  at  a  distance  from  the  limbus  conjunctivalis, 
the  bundle  of  vessels  appears  broken  off.  The  irritation  increases  occasionally, 
however,  to  inflammation  and  to  change  of  tissue  in  the  conjunctiva,  episclera,  and 
cornea.  Then  the  symptoms  of  vascular  keratitis  appear.  Tliat  part  of  the  cornea 
which  separates  the  efflorescence  from  the  cut-off  end  of  the  bundle  of  vessels 
becomes  cloudy,  and  vessels  soon  develop  on  it.  These  unite  with  those  of  the 
hY|)er»mic  conjunctiva.  The  vessels  of  the  latter  thus  reach  the  efflorescence, 
which  now  forms  the  apex  of  the  completed  triangle.  The  corneal  part  of  the  latter 
is  called  the  '•^herpetic  bridge^"  (die  Jierpetische  Brucke). 

Where  several  efflorescences  are  developed  close  together,  the  bnndles  of  vessels  intermingle 
M  well  in  the  conjunctiva  as  in  the  cornea,  and  so  destroy  the  typical  form.  Still  it  does  occur 
that  several  efflorescences  are  scattered  around,  and  yet  each  is  connected  with  an  independent 
hondle  of  vessels. 

Not  nnfreqnently  vascular  keratitis  is  developed  first,  it  extends  more  or  less,  and  subse- 
quently the  efflorescences  appear  within  or  outside  of  the  inflamed  part.  Then,  naturally,  the 
bundle  of  vessels  is  completely  lost  in  the  universal  hyi)eraBmia.  The  same  thing,  of  course, 
h^pens  when  herpes  of  the  conjunctiva  occurs  d^iring  a  conjunctivitis,  and  the  diagnosis  is  made 
entirely  from  the  existence  of  the  peculiar  efflorescence. 

3.  As  a  rule,  the  disease  begins  with  burning  pain  in  the  eye,  and  photophobia 
with  its  accompaniments,  lachrymation  and  spasm  of  the  lids.  During  the  course  of 
the  disease  the  degree  of  pain  and  photophobia  varies  greatly,  being  sometimes 
insignificant,  and  again  almost  unljearable,  and  predominating  over  the  other 
symptoms. 

4.  Vision  is  impaired  by  the  lachrymation,  and  subsequently  by  catarrhal 
ancreticm,  but  it  is  especially  affected  when  part  of  the  pupil  is  covered  by  the 
efflorescence. 

Causes. — Heri>es  of  the  cornea  is  not  unfrequently  seen  as  one  of  the  symptoms 
of  an  eruption  occurring  in  the  region  of  the  distribution  of  the  trifacial  (fifth) 
nf'TYc.  Such  a  zoster  may  extend  over  the  integimient  supplied  by  all  three  chief 
^ranches  (,*<iN{/er)^  or  over  that  supplied  by  two  {Df  Haen).  It  may  be  even  confined 
U)  one  branch.  According  to  experience  and  the  course  of  the  oculo-papillary 
l»ranches  of  the  sympathetic  fibers,  the  eye  is  only  involved  when  the  belt  of  erup- 
tion occurs  in  the  region  supplied  by  the  naso-ciliary  ner\'es,  and  thus  extends  to  the 
tip  of  the  nose  {lTutchinnoii).  But  eveu  in  the  latter  case  the  eye  may  not  be  affected 
iHHtrhinnftu^  Steffait),  and  on  the  other  hand  it  may  be  involved  in  herpes  zoster, 
affecting  the  frontal  and  lachrymal  nerves  (Baicmnn,  llehni^  Horner).  Cases  even 
(AXWT  where  the  ciliary  region  is  severely  attacked,  and  where  there  are  only  isolated 
jrruuj>s  of  the  characteristic  efflorescences  on  the  lids  and  the  adjacent  parts  of  the 
facial  int<»ginnent. 

Some  refer  trifacial  zoster  to  certain  diseases  of  the  Gasserian  ganglion,  founding  this  view 
90  certain  cases  in  which  the  eruption  is  connected  with  inflammatory'  swelling  of  the  sympa- 
thetic spinal  ganglion  {Biircnxprnng^  Charcot,  Cotard),  while  others  consider  the  starting- 
ymx\  of  the  iUseane  to  be  in  the  sympathetic  nerve-centers  {Steffan).  Pathological  investiga- 
\\<m%  dhow  that  the  proximate  cause  may  be  affectiouH  of  individual  nerve-twigs  {Dan'uhen^ 
y.v$utrrh),  and  even  of  peripheral  terminal  twigs  {ficanojff^^  provided  they  have  sympathetic 
tcbes ;  then  it  is  possible,  of  course,  that  the  inflammatory'  changes  may  be  secondary.     At 
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any  rate  it  is  a  very  important  fact  that  individual  herpetic  groups  have  been  observed  at  the 
game  time  in  nerve  tracts  widely  separated  from  each  other  {NiemeUchek).  These  can  only 
with  difficulty  be  explained,  unless  we  suppose  that  they  were  scattered  collections  of  the  fun- 
damental disease. 

The  affection  of  the  eye  is  usually  seen  some  days  after  the  beginning  of  the 
eruption.  In  some  of  the  cases  it  manifests  itself  by  lachrymation,  great  chemosis 
of  the  lids  and  conjunctiva,  photophobia,  and  severe  pain.  Subsequently  a  slight 
opacity  of  the  cornea  and  iritis  not  unfrequently  occur.  The  latter  may  go  on  to 
irido-choroiditis  and  lead  to  loss  of  the  eye  {HutcMnson).  In  such  cases  the  eye 
behaves  in  a  manner  quite  analogous  to  the  inflamed  and  infiltrated  integuments 
which  connect  the  cffloi-escences  of  a  zoster  on  the  back  and  chest.  Isolated  phlyc- 
tenule (Johnen)  have  been  seen  on  the  cornea,  but  rarely  in  their  primary 
form,  they  having  usually  cast  off  their  epithelium  and  resemble  minute  ulcera- 
tions, or  they  even  nm  together  and  form  large  ulcers.  Some  authors  compare 
these  "  small  deliquescing  spots  or  ulcers  "  to  those  which  occur  after  measles  (J3otf- 
man).  In  one  case  a  small  nodule  of  exudation  formed  on  the  pupillary  margin  of 
the  mflamed  iris  (Uutchinaon). 

Although  the  nosological  connection  between  herpes  of  the  cornea  and  of  the  various  forms 
of  zoster  has  been  known  for  a  long  time,  the  bbservation  of  several  cases  of  trifacial  zoster 
has  contributed  to  the  proper  appreciation  of  that  common  disease,  and  yet  so  variously  named, 
— herpes  of  the  cornea  and  conjunctiva. 

More  attention  has  been  given  trifacial  zoster,  and  the  ophthalmia  connected 
with  it,  since  the  publication  of  Hutchinson's  cases.  This  author  gives  the  name  of 
"  heri)e8  ophthalmicus  "  to  the  disease. 

Since  then  there  have  been  a  number  of  cases  published  {Ifutchinson,  Boicvmn^  Strffariy 
JfJf'rieM^  Johncn).  It  is  seen  from  these  cases  that  severe  pain  in  the  region  of  the  affected  twig 
of  the  trifacial  usually  precedes  the  attack  of  herpes  ophthalmicus.  These  last,  with  slight  inter- 
missions, during  the  whole  course  of  the  disease.  For  weeks  after  the  eruption  on  the  skin 
has  healed,  this  pain  may  remain  with  a  loss  of  sensibility  of  the  parts.  This  pain  is  so  severe 
that  surgeons  have  felt  obliged  to  divide  the  affected  nerve,  but  thus  far  with  only  a  temporary 
benefit  {litncman).  Sometimes  there  is  no  pain,  and  merely  itching  sensations  and  loss  of  sen- 
sation. The  eruption  occurs  some  days  after  the  outbreak  of  the  affection.  The  skin  and  the 
connective  tissue  beneath  are  infiltrated,  with  great  hyperemia  and  elevation  of  temperature. 
The  condition  thus  resembles  erj'sipelas,  and  could  be  mistaken  for  this,  if  it  were  not  for 
the  slightness  or  absence  of  the  constitutional  symptoms,  the  sharp  boundarj'-line  of  the  erup- 
tion on  the  middle  of  the  face  and  the  usual  limitation  of  the  swelling  to  the  part  supplied  1>y 
one  of  the  trunks  of  the  fifth  pair,  as  well  as  the  peculiar  appearance  of  the  efflorescence. 

Tlicse  cases  are  not  as  numerous,  however,  as  those  in  which  herpes  of  the  cornea 
appears  independently.  Tlie  latter  disease  is  one  of  the  most  common  of  affections 
of  the  eye. 

Injurious  influences  from  \^^thout,  whether  mechanical,  chemical,  or  physical, 
whicli  irritate  the  ciliary  neiTos,  may  cause  herpetic  disease.  It  frequently 
occurs  secondarily.  Occasionally  irritation  of  other  branches  of  the  fifth  pair 
affects  the  ciliary  ner\'e8,  and  causes  herpes  of  the  conjunctiva  and  cornea.  In 
this  way  may  be  explained  its  frequent  occunx'nce  in  eczema,  impetigo,  etc.,  of  the 
cheeks  and  nasal  mucous  membrane,  a  com])ination  called  l)y  old  authors  ophthal- 
mia pnonara,  iinjprtiffinom,  scrintjinosn.  Tlius  also  may  be  partly  explained  the 
frequent  appearance  of  lieri)es  in  the  course  of  different  forms  of  conjunctivitis,  such 
as  catarrhal  and  trachomatous  inflammations  of  the  conjunctiva. 
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As  it  is  not  easy  to  escape  the  varied  causes  of  herpes,  it  is  not  strange  that 
every  age  and  all  stations  of  life  in  every  climate  are  liable  to  it.  Still,  it  is  more 
frequent  in  certain  classes  where  the  exciting  causes  are  more  numerous. 

A  predisposition  to  heri)es  cannot  be  denied.  Generally  persons  of  very  irrita- 
>»le,  nervous  tem])eraments  suffer  most  from  it.  It  appears  most  frequently  among 
children  of  so-called  scrofulous  constitution.  During  youth  and  adult  age  it  is  found 
among  weak  and  ill-nourished  persona,  or  those  reduced  by  disease.  It  is  found  so 
often  in  the  desquamative  stage  of  measles,  small-pox,  and  scarlet  fever,  that  it  has 
been  named  ophthalmia  morbillosa,  variolosa,  scarlatinosa. 

Come. — Tlie  herpetic  process  is  typical.  It  begins  with  burning,  piercing  pain 
and  photophobia;  soon  the  characteristic  vascular  injection  of  the  conjunctiva 
appears,  and  after  a  day  or  two  the  heq)etic  nodules  may  be  seen,  and  during  the 
succeeding  few  days  they  increase  in  size.  Meantime  the  symptoms  of  vascular  and 
nervous  iiritation  recede  ;  but  the  changes  that  the  cornea  has  undergone  during  the 
inflammation  do  not  generally  disappear  for  weeks  or  months.  But  this  course  is 
rarely  seen ;  it  happens  only  in  those  cases  where  the  disease  was  produced  by  some 
external  cause,  and  when  the  patient  is  living  under  circumstances  favorable  to  the 
cure. 

The  inclination  to  renewed  attacks  which  is  peculiar  to  herpes  manifest*?  itself 
here  also.  As  one  efflorescence  finishes  the  typical  course,  another  comes  on,  and 
one  crop  of  vesicles  following  another,  the  pain  and  photophobia  continue,  and  the 
disioase  runs  on  for  weeks.  Of  course  the  long  continuance  of  tlie  disease  influences 
the  general  health,  especially  when  the  surgeon  helps  to  undermine  the  constitution 
by  antiphlogistics,  low  diet,  narcotics,  etc.  Remarkable  paleness,  flabbiness,  softness 
of  the  muscles,  increased  irritability  of  the  nervous  system — in  fine,  a  state  corre- 
sponding to  the  so-called  "  scrofulous  "  is  the  result.  Swelling  of  the  cervical  glands 
also  often  occurs  to  complete  the  picture  of  scrofula. 

8nch  ftppearanccfi  have  led  the  ophthalmic  surgeon  to  impute  to  herpes  a  scrof  uIoub  basis,  and 
where  it  occurretl  in  apparently  healthy  persons,  to  assert  that  there  was  a  latent  scrofula.  In 
Bccordance  with  the  above,  scrofula  is  not  unfrequently  the  result  of  a  precedent  herpes,  in- 
«tca<l  of  the  latter  being  the  localization  of  a  blood-disease.  As  regards  the  swelling  of  the  glands, 
it  may  be  stated  that  they  are  most  frequently  caused  by  herpes,  but  not  by  a  scrofulous  affec- 
tion of  the  blow! ;  for  they  appear  in  the  strongest  and  most  robust  individuals  during  the 
orranwe  of  the  herpes,  especially  when  it  is  accompanied  by  marked  nervous  or  vascular  irrita- 
tii>n.  They  have  the  same  relation  to  disease  of  the  eye  that  swelling  of  the  axillary  glands  has 
to  paronychia. 

In  children  of  so-cjilled  scrofulous  habit,  herj)es  cornea?  takes  on  a  peculiar 
cours'*;  commencing  with  exceasive  photophobia,  which,  with  slight  intemiissions, 
continues  days,  weeks,  or  month.s  and  the  accompanying  spasm  renders  examination 
of  the  eye  very  diflicult.  If  the  lids  are  forcibly  opened,  a  very  dispr()])()iti()nately 
Jilitrht  injecticm  of  the  vessels  is  found.  Only  a  delicate  rosy  ring  shows  itself  around 
th"  comni  in  the  episcleral  tissue.  Frequently  the  efflorescences  cannot  be  discov- 
err-d  on  account  of  the  opposition  made  by  the  ])atient.  Then  ])hotophobia  is  the 
only  jHTc^'ptible  disease,  and  this  was  described  by  older  writers  as  '\scr<>fulous 
photophobia.''  On  more  careful  examination,  however,  efflorescences  will  almost 
ulways  be  found. 

J^metimen  cases  occur  in  which  the  photophobia  exists  a  long  time  without  the  efflorescen- 
ces afjpearing,  and  in  which  they  only  reappear  at  long  intervals,  so  that  even  at  repeated 


64  IIERPE8   OF   THE   CORNEA. 

examinations  the  characteristic  alterations  of  the  cornea  are  absent.  They  are,  howeyer,  rarely 
permanently  absent  They  appear  sooner  or  later,  and  then  the  hyperasmia  and  swelling  of  the 
conjunctiva  and  episclera  usually  reach  a  high  grade  temporarily,  even  the  lids  and  surronnd- 
ing  parts  often  participating.     In  extreme  cases  the  symptoms  are  similar  to  those  of  blennor- 

rha*. 

The  secretions  flowing  from  the  eyes  and  nose  often  excoriate  the  parts  with 
which  they  come  in  contact,  and  cause  pustular  eruptions.  The  ophthalmia 
tarsi,  impetigo  and  eczema  of  the  lids  and  cheeks,  and  of  the  nares  and  lips,  are 
often  develo][)ed  during  a  her[)es  of  the  cornea,  especially  when  this  is  accompanied 
by  severe  photophobia  and  lachrymation. 

In  eczema  of  the  nares,  the  intimate  connection  between  the  ciliary  nerves  and  those  of  the 
Schnciderian  mucous  membrane  is  of  etiological  importance,  and  shows  itself  by  the  itching 
in  the  nose,  and  consequent  sneezing,  which  accompanies  irritation  of  the  ciliary  nerrea.  In- 
deed, in  dirty  patients,  who  constantly  rub  their  eyes  with  soiled  hands  or  rags,  sach  a  change 
of  Bymptoms  is  often  observed. 

Finally  we  must  mention  the  so-called  ''scrofulous  vascular  band^*  as  a  rather  peculiar 
variety,  which  greatly  reminds  us  of  the  serpiginous  course  of  some  of  the  exanthemata.  A 
nodule  comes  on  some  point  of  the  corneal  border,  and  before  it  has  run  its  course,  another 
comes  at  its  edge ;  then  while  the  preceding  one  goes  on  in  its  changes,  a  third,  fonrth,  etc, 
occur,  and  this  process  continues  for  months,  and  results  in  a  grayish  or  yellowish-white  cioa- 
trix,  stretching  out  on  the  surface  of  the  cornea,  and  showing  a  fresh  efflorescence  at  its  ex- 
tremity. The  hyperemia  and  swelling  of  the  conjunctiva  and  episclera,  as  well  as  the  pain 
and  photophobia,  meanwhile  continue  unchanged. 

Hesnltfl. — 1.  The  disease  often  terminates  in  perfect  recovery.  This  generally 
occurs  in  very  superficial  efflorescences  of  slight  extent  Tliey  often  simply  recede 
cither  quickly,  before  all  the  symptoms  of  irritation  are  gone,  or  slowly — that  is,  in 
the  course  of  weeks  or  months.  In  other  cases  the  superficial  nodule  softens  and 
disintegrates.  The  excoriations  or  ulcerations  then  formed  fill  up  ^nth  transparent 
coniea,  are  covered  by  pellucid  epithelium,  and  all  traces  of  the  efflorescences  are  ob- 
literated; but  sometimes  the  newly-formed  tissue  is  cloudy,  and  only  sul:)sequently 
becomes  transparent. 

2.  D(?eper  and  more  extensive  nodules  have  a  less  favorable  course;  they  rarely 
disappear  entirely.  They  usually  result  in  nlcei-s.  which  fill  up  with  trans])arcnt 
corneal  tissue,  but  are  covered  l)y  cloudy  epithelium,  which  remains  opaque  for  a 
long  time,  perhaps  always,  forming  an  epithelial  opacity.  In  other  cases  the  re- 
generation is  slow,  the  filling  up  of  the  cavity  requires  weeks  or  even  months,  dur- 
ing which  the  eye  remains  very  sensitive  and  inclined  to  irritation;  the  exfoliation 
l)C'eomes  a  simple  facette,  a  plane  surface,  and  finally  either  a  heqietic  epithelial 
opacity,  which  sul^sequently  does  not  always  completely  disappear,  or  else  on  the 
site  of  the  facette  a  thick  cloudiness  occui-s,  presenting  a  tendinous  appearance, 
But  not  unfref[uently  such  opacities  form  quickly  by  the  ulcer  filling  up  with  a 
cloudy  mass,  whicli  l)ecomes  pennanent.  These  spots  correspond  in  form  and  size  to 
the  previously  existing  nodules,  l)ut  are  thinner,  as  scmie  transparent  corneal  tissue 
always  fonns  on  the  floor  of  the  ulcer.  Tliey  are  usually  surrounded  by  a  dim, 
cloudy  l)ord(T. 

IJ.  The  1  leaking  down  of  herpetic  nodules  is  occasionally  the  cause  of  i)erf ora- 
tion of  tlie  coniea.  Sometimes  this  occurs  very  quickly,  a  few  licurs  sufficing  for 
tlie  formation  and  destruction  of  the  nodules.  I5ut  usually  the  course  is  slower,  the 
nodule  existing  for  several  days  before  perforation  occurs. 

4.  More  frecpiently  the  perforation  is  only  a  secondary  effect  of  herpes.     The 
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cornea  becomes  inflamed  around  the  disintegrating  nodule,  and  an  ulcer  forms  on 
the  base  of  the  herpetic  eniption ;  this  runs  exactly  the  same  course  as  a  primary 
ulcer,  and  has  the  same  results,  among  them  perforation,  which  will  be  a  subject 
of  future  remark. 

5.  The  elements  forming  the  herpetic  nodule  can  have  progressive  as  well  as 
retrogressive  action ;  they  sometimes  form  cartilaginous  or  chalky  masses,  that  last 
through  life. 

6.  In  the  same  way  the  products  of  the  accompanying  vascular  keratitis  are 
sometimes  permanent.  After  disappearance  of  the  symptoms  of  imtation,  the  her- 
petic bridge  leaves  after  it  an  epithelial  or  panniform  opacity,  or  even  a  tendinous 
neoplasia  corresponding  to  it  in  form  and  extent.  If  the  congested  part  of  the 
conjunctiva  becomes  hypertrophied,  pterygium  is  started,  and  consequently  this  is 
one  of  the  results  of  herpes  cornea;. 

7.  After  frequent  relapses,  herpetic  pannus  occasionally  appears.  This  will  be 
spoken  of  under  conjunctival  herpes. 

8.  Finally,  it  must  be  observed  that  the  herpetic  process  does  not  always  exist 
pore  and  unmixed.  It  sometimes  occurs  secondarily  in  the  course  of  a  vascular 
keratitis,  but  on  the  other  hand  it  often  spreads  and  becomes  complicated  with  the 
btter,  which  modifies  its  course.  The  combination  of  corneal  herpes  and  iritis  is 
particularly  important ;  it  occurs  particularly  as  a  result  of  inappropriate  treatment 
or  Ijad  circumstances  of  the  i)atient.  In  obstinate  herpes,  however,  a  catarrh  or 
true  trachoma  of  the  conjimctiva  is  more  generally  developed.  The  hyperaemic  and 
(pdematous  conjunctiva  become  relaxed  and  spongy,  and  that  covering  the  tarsal 
cartilages  becomes  rough  and  velvety.  Great  lachrymation  and  secretion  of  catarrhal 
mucus  occurs,  and  subsequently  characteristic  granulations  appear.  Once  so  far 
advanced,  the  disease  recedes  with  difficulty.  Its  disappearance  is  gradual,  and  is 
markwl  by  more  or  less  decided  exacerbations,  in  which  at  one  time  the  vascular, 
at  another  the  ner\'ous  symptoms  predominate,  according  as  the  conjunctivitis  or 
b-qx-s  lias  the  upper  hand  in  the  rehipse.  Thus  we  see  tliat  the  trachomatous  com- 
plication causes  the  continuance  of  heri^es,  and  hence  in  prolonged  herpes  cornea; 
we  should  always  carefully  examine  tlie  conjunctiva  by  everting  the  lids. 

9.  Amblyopia  from  non-use  of  the  eye,  and  strabismus,  are  to  be  feared  as 
s<-oondary  results  of  herpes  cornea;,  especially  in  children. 

Tre&tment. — The  treatment  of  corneal  lieri)es  is  almost  exactly  the  same  as  that 
applicable  to  vascular  keratitis.  Tlie  application  of  a  protective  bandage  and  the 
once  or  twice  daily  dusting  in  of  calomel,  or  the  penciling  on  the  conjunctiva  of 
thf  ointment  of  the  yellow  oxide  of  mercury,  is  recommended  as  a  kind  of  specific 
in  herpes  of  the  cornea.  The  good  effects  of  this  treatment  can  not  be  denied,  yet 
tbe  use  of  these  irritants  is  only  applicable  when  the  vascular  and  nen^ous  irritation 
hart  i»ul«ided,  and  the  inflammation  has  reached  its  maxinuun,  and  when  atropine 
i-i  able  to  fully  dilate  the  pupil.  These  irritants  are  particularly  useful  in  removing 
^ufXTficial  opacities  of  the  cornea,  left  behind  after  the  lieq^es  has  run  its  course ; 
on  the  other  hand  they  are  injurious  as  long  as  the  process  is  acute,  and  has  a 
rtlwmc  character.  Tliey  certainly  then  often  increase  the  irritation.  These  remedies 
art  injurioan  as  long  as  the  presence  of  inflammatory  irritation  is  evinced  by  arterial 
hjjxmemia  and  local  elevation  of  temperature. 

2.  In  the  treatment  of  Uie  herpes  of  the  cornea,  it  is  of  great  importance  to 
ziiard  against  eczematous  and  impetiginous  eruptions  of  the  eyelids,  cheeks,  nos- 
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ti-ils  and  lips  (tliey  asujilly  occur  on  children  and  thin-skinned  persons),  for  they 
favor  rehipaes,  thus  rendering  the  disease  very  tedious. 

Perfect  cleanliness  is  necessary  for  this  puri)08e,  and  the  best  way  of  insuring  this 
is  the  *'  protective  l^andage,"  which  keeps  off  injurious  influences,  and  prevents 
nil)binj^,  etc.,  while  the  change  al>sorl)s  the  tears,  etc.  It  should  be  chanfj^  twee 
daily,  and  before  reapplication  the  parts  should  )x)  bathed  with  water.  If  any  ex- 
coriatioiLs  exist,  lard,  simple  cerate,  cod-liver  oil,  or  glycerine-cream  may  be  applied 
to  them.  >VTien  the  interior  nares  and  lips  are  affected,  they  are  to  bo  smeared  with 
the  salve,  as  they  cannot  always  be  protected  by  the  bandage.  If  the  irritation  of 
the  Schneiderian  membrane  extends  far  into  the  nose,  it  may  be  advisable  to  pass 
in  wads  of  chaq^ie  smeared  with  fat,  and  to  change  them  frequently  during  the  day. 

Quit<?  recently  Labarraque's  or  Javalle's  solution,  or  a  solution  of  soda  saturated 
with  chlorine,  have  been  strongly  recommended  for  this  puq)Ose  (LUbreich). 

If  the  eruption  has  already  occurred,  these  means  do  not  suffice  to  remove  it 
quickly.  In  such  cases,  after  proper  cleansing,  the  afFect^jd  part  must  Ix?  carefully 
examined ;  if  there  are  any  crusts  present,  they  must  ))e  removed  by  fomentations 
with  warm  water  or  milk  ;  if  the  surface  under  them  is  much  inflamed,  it  is  well  to 
make  cold  applications,  provided  they  can  be  easily  used.  When  the  symptoms  of 
irritation  have  somewhat  receded,  direct  remedies  may  be  used.  These  are  solutions 
of  nitnite  of  silver  gr.  v.  to  x.,  sulphate  of  zinc,  gr.  v.,  corrosive  sublimate,  gr.  j., 
to  the  ounce  of  distilled  water ;  salve  of  flowers  of  zinc,  half  a  drachm,  or  iodine 
of  sulphur,  one  drachm  to  the  ounce  of  simple  cerate,  cod-liver  oil,  etc.  After  pre- 
viously cleansing  the  eye,  the  solutions  may  be  applied  either  on  a  camel's-hair  brush, 
or  on  charpie  moistened  with  them  and  placed  over  the  eye,  a  flannel  bandage  Ixdng 
applied  over  it.  Tlie  salves  may  be  simply  smeared  in,  starch  or  lycopodium  dusted 
on,  and  the  bandage  then  applied.  The  cod-liver  oil  is  best  applied  on  a  piece  of 
flannel  soaked  in  it,  laid  over  the  affected  part,  and  there  retained  by  an  ordinary 
l^andage.  In  any  case,  these  remedies  must  be  applied  frequently  during  the  day, 
and  the  parts  must  l>c  cleansed  well  before  each  application.  Internal  remedies  arc 
of  no  senice  against  these  eruptions. 

3.  The  frequent  complications  of  her|)e8  with  catarrh  and  trachoma  of  the  con- 
junctiva are  just  as  important  in  regard  to  treatment ;  for  great  c^itarrhal  secretion, 
ami  jjarticularly  traclionia,  very  decidedly  contraindicate  the  use  of  the  pro- 
tective l)andage,  and  its  application  may  even  cause  an  increase  of  the  disease.  Hence 
it  must  be  confined  to  those  cjuses  and  stages  where  the  nervous  symptoms  require  it. 
Otliervvise  it  is  better  in  the  more  sthenic  easels  to  content  ourselves  with  antiphlo- 
gistic regimen  and  dropping  in  of  atroi)ine  solutioiLs,  until  the  sul>sidence  of  the 
scivere  vascular  irritation  permits  the  use  of  the  yellow  mercurial  salve.  "When  the 
li(jrp(;tic  j)rocess  is  arrested,  or  tliere  is  reason  to  sui)pase  that  catarrh  of  trachoma 
cause  relapses,  we  should  pencil  the  conjunctiva  with  a  solution  of  nitrate*  of  silver. 

4.  Furtlier  therapeutic  indications  arise  from  the  changes  which  occur  in  the 
course  of  the  disease.  These  indicatioiLs  aim  at  aborting  the  unfortunate  result^s  of 
the  (changes,  or  at  least  reducing  their  amount  as  much  a.s  i)ossible. 

As  above  mentione<l,  the  alteratioiiK  in  qiicHtion  do  not  depend  directly  on  the  herpes  proper, 
but  on  the  quantity  and  quality  of  the  new  elements,  their  more  or  lesa  rapid  development,  etc., 
and  are  analo^jous  to  tlie  varied  metamorphoses  of  the  products  of  other  forms  of  keratitis, 
Jbince  there  is  no  necessity  of  particularly  mentioning  the  practice  to  be  followed,  as  it  is  the 
tsanio  a^  in  the  other  forms. 

i).   After  the  inflammatory  pn)cess  has  terminated,  it  is  most  important,  especially 
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in  children,  to  find  how  far  each  eye  has  preserved  its  functional  power,  and  how  it 
acts  with  the  other  eye  in  binocular  vision.  If  the  eyes  are  not  perfect,  means  should 
be  immediately  used  to  ward  off  amblyopia  and  strabismus ;  as  will  be  explained 
nnder  these  diseases. 

6.  In  cases  showing  the  action  of  a  predisposition,  especially  in  children  of  the 
80-caIled  scrofulous  habit,  besides  the  local  treatment,  we  are  generally  obliged  to 
use  constitutional  remedies  to  prevent  relapses. 

The  object  of  the  constitutional  treatment  is  to  increase  the  nutrition  of  the  whole 
body.  At  the  same  time  particular  attention  must  be  paid  to  the  nervous  symptoms, 
tnd  attempts  made  to  diminish  them  by  invigorating  the  patient  For  this  purpose 
cold  baths,  or  still  better,  sea-baths,  may  be  recommended ;  when  these  cannot  be 
used,  on  account  of  the  condition  of  the  patient,  or  the  time  of  year,  they  may  be 
replaced  by  shower-baths,  or  by  rubbing  the  body  with  a  sponge  wet  with  cold 
water.  In  bathing  great  attention  must  be  paid  to  the  weather.  If  the  patient 
cannot  stand  cold  baths,  it  will  be  well  to  begin  with  warm  water,  and  ase  cold  by 
degrees.  Morning  is  the  l>est  time  for  bathing,  and  sometimes  it  is  well  for  the 
patient  to  lie  down  for  a  few  minutes  after  the  bath. 

Those  wishing  to  use  therapeutic  remedies  may  add  decoctions  of  oak  or  willow- 
bark,  or  walnut  leaves  to  the  baths ;  where  there  is  great  paleness,  tartrate  of  iron 
may  also  be  used  in  them. 

AuthOTitiw.—SUUwag,  Ammons  Zeiischrift  1  Ophth.  IX.  S.  510;  Ophth.  L  S.  ^—Hil- 
Urmann,  Zeitschrift  1  wissenschaft.  Therapie  IV.  1.  S.  50. — Bi:dig^  Zeitschrift  der  Wiener 
Aertzte,  1860,  S.  728.— J^awnrr,  Entwurf  ein  anat  BegrQndg.,  Prag,  1847,  S.  88 ;  klin.  Vortrfige, 
Prag,  1860, 8.  Ul.—LiebrHch,  klin.  MonatbL  1864,  S.  393.- //r^re/^,  A.  1  O.  VI.  2.  a  130 ;  X.  2, 
202L— 49i>w7<r,  according  to  Jeflfries,  Transact  of  the  Amer.  Ophth.  Soo.  1869,  S.  86,  75,  W.—De 
Haen  u.  A.  according  to  Steflfan,  klin.  Erfahrungen,  S.  25. — HuUhimon,  Ophth.  Hosp.  Rep. 
V.  a  191 ;  VL  a  181,  182,  263;  Steffan,  klin.  MonatbL  1868,  S.  30,  ^m.—Strffmi,  kl.  MonatbL 
lsn8,  a  366 ;  klm.  Erfahrungen,  a  26,  29,  A^,— Bowman,  Ophth.  Hosp.  Rep.  VI.  P.  1.  FalL 
i<;  V.  P.  I ;  from  JeflFries,  1.  c.  S.  85,  S7.—Jfebra,  according  to  Steffan,  kL  Erfahrungen,  S.  38, 
¥).— Charcot,  Cotard,  Centralbl.  1866,  S.  360.— Z>ani>?«fn,  Esmarch,  according  to  Steffan,  kl. 
Erfahmngen,  S.  37,  dS.—Tu}anoff\  unpublished  drawings. — Niemtschek,  Prag.  Vierteljahrschr. 
101.  Bd.  a  78.  Johnen,  Deutsche  Klinik,  1868,  S.  2;66.—Page7utecher,  kL  MonatbL  1868,  S.  371. 


3.    Keratitis    Punctata  —  Hydromeningitis. 

Symptoms. — ThU  affection  is  characterized  hy  the  occurrence  of  grottpt  of  9maU 
round  gi'uy  ttpots  in  the  different  layers  of  the  regularly-clouded  yelatinou^looking  cor- 
neal substance  and  on  the  free  stirface  of  DescemeCs  fnembrane. 

The  cornea  appears  partly  or  totally  dull-grayish,  with  a  tendency  to  a  yellowkh 
or  greenish  hue.  The  surface  loses  its  natural  polish ;  when  the  light  falls  on  it  in 
certain  directions,  it  has  an  opalescent  hue,  like  the  play  of  color  in  an  old  window- 
pane.  When  closely  examined,  the  epithelium  looks  rough,  full  of  small  holes,  as 
if  it  had  been  stuck  with  needles ;  small,  round  dull-gray  spots,  bordering  on  yellow, 
or  even  brown,  about  the  size  of  a  hemp-seed,  also  appear,  which  seem  sometimes 
to  be  near  each  other  in  the  same  layer,  sometimes  at  different  depths ;  in  the  latter 
case  they  appear  to  overlap  each  other,  and  hence,  to  the  naked  eye,  they  seem  to 
nm  together.  Tliey  are  more  commonly  found  in  the  posterior  laminsD  of  the  cor- 
nea, and  on  the  free  wall  of  the  aqueous  capsule,  where  they  readily  change  to 
(extensive  cloudy  opacities ;  though  sometimes  they  appear  just  under  Bowman^s 
membrane.     They  are  usually  in  the  lower  half  of  the  cornea. 

It  in  doubtful  whether  the  points  observed  on  the  posterior  wall  of  DescemeVs  membrane,  and 
occasionally  projecting  into  the  anterior  chamber,  and  which  belong  to  the  picture  of  hydro- 
meningitis  or  keratitis  postica,  are  the  same  as  those  groups  of  nodules  which  develop  in  the 
various  layers  of  the  cornea  itself,  and  are  characteristic  of  keratitis  punctata,  and  if  they  are  to  be 
considered  as  different  localizations  of  the  same  process.  Both  forms  are  separately  observed ; 
still  the  frequency  of  their  occurrence  together,  as  well  as  the  great  similarity  of  the  two  in  all 
points,  renders  a  distinction  between  them  difficidt  and  practically  useless,  before  we  have  a 
more  perfect  insight  into  the  processes  causing  them. 

The  symptoms  of  congestion  are  usually  slight,  and  are  generally  limited  to  a 
small  circle  of  injected  vessels  in  the  anterior  zone  of  the  episclenil  tissue.  Pain  and 
photophobia  are  often  absent ;  but  there  is  almost  alwaN's  marked  distur]>anee  of 
vision.  This  depends  partly  on  the  cloudiness  of  the  cornea,  ]>ut  partly  also  on  the 
accompanying  intra-ocular  trouble. 

Keratitis  punctata  is  rarely  an  independent  disease ;  it  usually  appears  as  one 
symi)tom  of  an  inflammatory  process  affecting  the  deei)er  j)art.s  of  the  eyeball. 
Irido-choroiditis  is  its  chief  companion,  especially  the  form  that  is  chronic,  and  often 
leads  to  atrophy.  Hence,  cloudiness  in  the  aqueous  and  vitreous,  deposits  on  the 
anterior  capsule,  and  posterior  synechia  are  such  frecjuent  occun-ences  tliat  they  are 
often  considered  as  symptomatic  of  keratitis  [)unctata  and  hydromeningitis. 

Causes. — Inasmuch  as  the  disease  in  question  is  usually  only  a  secondary  or 
accompanying  affection,  its  etiology  corresponds  for  the  most  part  with  that  of  the 
original  complaint.  Still,  disposing  causes  for  the  punctate  exudation  have  been 
souglit  in  certain  dyscnusia,  especially  in  constitutional,  developed,  or  hereditary 
sypliilis  (Ifutrhi/iso/i),  in  chlorosis,  and  amemia  as  well  as  in  scrofula.  It  is  also  said 
tliat  women  are  more  disposed  to  keratitis  punctatii  and  hydromeningitis  than  men 
are,  and  that  children  are  the  least  liable  to  the  disease  {Hamo'). 

Course  and  Hesults. — The  course  is  almost  always  very  chronic ;  occasionally 


KERA.Trn8   PUNCTATA.  69 

weeks  and  months  pass  without  decided  changes  being  obserred  in  the  cornea. 
Sometimes  at  irregular  intervals  an  increase  or  a  partial  resorption  of  the  exuda- 
tion occurs.  The  disease  has  also  been  known  to  disappear  entirely.  The  deposits 
on  the  posterior  surface  of  Descemet's  membrane  are  said  to  absorb  with  particular 
rapidity,  when  the  original  disease  has  been  overcome.  On  the  contrary,  the  spot- 
like deposits  in  the  deeper  layers  of  the  cornea  propria  are  apt  to  be  permanent 
Lastly,  the  prognosis  is  greatly  affected  by  the  amount  of  disease  of  the  deeper 
structures  of  the  eye,  and  this  usually  renders  it  very  grave. 

The  Treatment  is  to  be  mostly  directed  to  the  general  disease  of  the  eye,  and 
any  existing  dyscrasia.  Special  treatment  is  hardly  suited  for  keratitis  punctata 
and  hydromeningitis.  But  atropine  is  said  to  be  useful,  and,  where  there  is  at  the 
same  time  turbidity  of  the  aqueous,  paracentesis  comecB  is  highly  spoken  of,  as  it 
hkTon  the  throwing  off  of  the  exudation  from  the  posterior  wall  of  Descemct's 
membrane  (Hasner,) 

AxLihoriXi9B,—Ifutchin9on,  Clin.  Memoir,  p.  164.— Hiouner^  klin.  Yortrttge,  5,  170, 171.  2    , 


4.  Parenchymatous  or  Diffuse   Keratitis, 

Sjrmptoms. — The  chief  characteristie  of  this  disease  is  a  moderate  ir\fi!tration  of 
tJie  cornea  with  an  opaque  grayish  or  yelUnoish-white  product,  occurring  with  in- 
flammatory  symptoms.  This  infiltration  shows  little  inclination  to  disintegratey  and 
usually  collects  in  extensive,  cloudy,  distinctly-hounded  points. 

The  inflammatory  proliferation  of  tissue  evinces  itself  first  by  a  slight  gelatinous 
or  misty  cloudiness,  which  usually  begins  at  the  periphery,  but  day  by  day  extaids 
more  toward  the  center,  and  finally  spreads  over  the  entire  cornea.  Subsequently 
a  delicate  gray  cloudiness,  of  variable  extent,  commences  in  the  inflamed  cornea, 
which  has  liitherto  remained  transparent;  this  opacity  is  evidently  in  different 
layers ;  it  soon  thickens  in  some  places,  while  it  clears  up  more  or  less  in  others. 
Til  us  nearly  or  quite  opaque,  milk-white  or  yellowish  spots  of  various  shapes  and  sizes, 
with  indistinct  borders,  are  formed.  In  this  way  there  is  often  formed  a  disc-shaped 
point  of  inflammation  as  much  as  three  lines  in  diameter,  or  even  a  complete  or  inter- 
rupted ring,  which  surrounds  the  center  of  the  cornea  at  a  variable  distance,  and 
has  quite  a  sharp  border  externally,  but  is  indistinct  internally.  If  the  whole  cornea 
be  inflamed  it  may  become  entirely  opaque,  grayish-white,  and  even  decidedly 
swelled. 

The  disease  rarely  runs  its  course  without  the  formation  of  vessels  in  the  deeper 
laycre  of  the  cornea.  Usually,  soon  after  the  development  of  the  peculiar  points, 
delicate  branches  are  developed,  which  run  to  the  point  of  exudation  from  the  part 
of  tlie  scleral  border  Ijring  nearest  to  it.  These  often  cross  each  otlier,  thus  show^ing 
that  they  are  located  in  different  layers  of  the  cornea,  and  occasionally  they  are  so 
close  together  as  to  ajjpear  to  tlic  naked  eye  like  a  red  band  or  an  extravasation  of 
blood.  At  the  margin  of  the  exudation  they  resolve  into  a  more  or  less  fine  net- 
work, which  partly  or  entirely  borders  its  periphery. 

At  the  same  time  the  surface  of  the  cornea  not  unfrequently  retains  its  reflecting 
brilliancy,  but  more  often  it  appears  dull,  stip])lcd,  and  even  as  if  spun  over  with  a 
newly-formed  vascular  net-work :  the  diffuse  keratitis  is  combined  with  vascular 
keratitis.  The  subjective  symptoms,  sucli  as  ])ain  and  photophobia,  as  well  as 
hypera'mia  of  the  conjunctiva,  are  variable,  and  arc  often  out  of  proportion  to  the 
disease,  or  they  may  be  entirely  absent. 

If  the  cloudiness  is  in  front  of  the  pupil,  of  course  tlicre  will  be  disturbance  of 
vision.  If  the  ciliary  irritation  is  sliglit  or  nearly  a]>sent,  this  is  usually  the  symptom 
tliat  excites  the  patient's  attention,  and  causes  him  to  visit  the  surgeon. 

Causes. — The  most  varied  external  injuries  may  serve  as  the  immediate  cause. 
More  frequently,  however,  diffuse  keratitis  occurs  without  any  discoverable  reason; 
tliis  even  ap])ears  to  l)e  tlie  rule.  Many  tliink  that  tlic  disease  in  questicm  must  be 
regarded  as  the  localization  of  a  dyscrasia,  or  they  consider  scrofula  and  tubercu- 
losis {^f(tckrll^ir,  ArJt),  liereditary  {IlHtchinson^  Scc/yndi)^  or  constitutional  syphilis, 
as  greatly  favoring  the  development  of  diffuse  keratitis.  Tliis  is  still  a  disputed 
])oint     It  is  certain  that  tl)e  disease  is  met  with  at  all  agt^,  in  }>otli  sexes,  and  the 
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most  varied  constitutions;  that,  however,  it  occurs  more  rarely  in  small  cliildren 
and  in  adults  beyond  forty  years,  while  those  between  twelve  and  Hftecn  years  are 
most  frequently  affected.  Girls  are  said  to  be  more  disposed  to  it  than  boys,  •  and 
that  delicate,  weakly,  anaemic,  backward,  dysmenorrhajic  individuals  are  particu- 
larly apt  to  be  affected. 

Course. — Usually  the  symptoms  of  ciliary  irritation,  vascular  injection,  pain  and 
photophobia,  with  their  attributes,  precede  for  several  days  the  visible  formation  of 
exudation.  These  symptoms  are  usually  very  decided  at  first.  With  the  progress 
of  the  product  formation  they  gradually  moderate,  and  may  even  totally  disappear ; 
although  cases  occur  where  they  continue  throughout  the  disease,  with  exacerba- 
tions and  remissions,  maintaining  a  decided  intensity,  and  appearing  irremovable. 
Independent  of  these  variations,  the  proliferation  is  sometimes  excessive;  again, 
there  is  only  a  slight  amount  of  product,  and  the  process  reaches  its  height  in  the 
course  of  days  or  weeks.  Having  attained  this  point,  the  disease  usually  continues 
for  weeks  or  months,  with  varying  intensity  of  the  ciliary  initation,  before  com- 
mencing to  retrograde.  The  removal  of  the  infiltration  is,  as  a  rule,  very  slow,  and 
may  even  require  months.  Cases  w^ith  strongly  marked  vascular  symptoms  usually 
run  their  course  more  rapidly  than  those  where  these  are  less  prominent.  The 
daration  of  the  disease  is  usually  shorter  in  childi*en  than  in  persons  at  or  beyond 
puberty  (HicMner). 

The  affection  is  rarely  limited  to  one  eye ;  the  two  eyes  are  usually  attacked 
goon  after  one  another.  Relapses  readily  occur.  Sometimes  it  is  combined  with 
iritis,  irido-choroiditis,  or  "witli  otlier  forma  of  keratitis.  In  cases  tlms  complicated 
a  very  marked  softening  of  the  globe  lias  been  repeatedly  observed  (TeUer),  This 
was  the  case  when  the  symptoms  did  not  justify  the  assumption  that  there  was  a 
(leg^-neration  of  the  deeper  parts  of  the  organ,  and  when  the  eye  within  a  short 
time  was  completely  restored  to  a  nonual  condition.  The  affection  has  therefore 
W-vn  referred  to  a  disease  of  the  nutrient  nerves,  and  the  softening  of  the  globe 
has  been  explained  to  he  a  kind  of  neurosis  of  secretion  (Gra/fe). 

Hesnlts. — Under  favorable  circumstances  and  with  proper  treatment,  diffuse 
keratitis  is  often  cured,  for  the  symptoms  of  ciliaiy  irritation  diminish  and  disap- 
pKir.  then  the  points  of  exudation  clear,  disintegrate  in  small  spots,  and  are  finally 
all  al>sorl>ed  without  leaving  a  trace.  Of  course,  slight  gray  cloudinesses  clear  up 
more  certainly  and  quickly  than  perfectly  opaque  spots,  and  fresh  productions 
more  n*adily  than  those  that  have  existed  for  months.  Still,  with  proper  treatment, 
fv^'n  the  apparently  unfavorable  cases  not  uufrequently  result  in  perfect  cure, 
es|K'cially  when  they  are  accompanied  by  great  ciliary  initation.  Tlie  prognosis  is 
mo>t  favorable  in  children.  In  them  opacities  often  disappear,  which,  from  their 
intemity  and  long  duration,  would  in  adults  leave  little  hope  of  a  cure.  Perfect 
h^-alth  of  the  other  parts  of  the  eyeball  has  an  important  influence  on  recovery. 
AMiere  tliese  have  l)een  greatly  affected  by  the  inflammation,  the  prognosis  in  regard 
to  the  cornea  is  less  favorable. 

The  Treatment  aims  at  limiting  the  inflammatory  process,  removing  excessive 
nervous  irritation,  and  opening  a  way  for  the  retrogressive  changes  of  the  newly- 
formed  elements.  If  there  is  any  constitutional  disease  that  can  possibly  influence 
the  local  affection,  of  course  it  must  be  appropriately  treated.  The  means  for  ac- 
(t<mplishing  the  first  two  indications  are  the  same  as  those  that  succeed  in  v^ascular 
keratitis,  l>ut  they  are  less  efiicacious  in  diffuse  keratitis. 
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Quite  lately,  especially  in  recent  cases,  the  favorable  effect  of  paracentesis  comee  has  been 
seen ;  for  the  process,  which  usually  runs  such  a  tedious  course,  has  been  arrested  in  eight  to 
fourteen  days.  But  in  vascular  diffuse  keratitis  with  marked  ciliary  irritation,  and  when  com- 
plicated with  iritis,  this  treatment  appears  of  little  value  {I fattier).  In  some  cases  of  keratitis 
diffusa  running  a  very  chronic  course,  and  without  much  vascular  injection,  warm  applications 
have  proved  serviceable.  If  the  entire  conjunctival  sac  participated  moderately  in  the  inflam- 
mation, perfect  cure  sometimes  followed  very  soon  {Oraefe^  Secondi). 

AVhen  the  inflammation  approaches  or  has  reached  its  termination  the  indication 
often  exists  to  assist  the  tardy  clearing  up  of  the  cornea.  Dosting  in  calomel  or 
introducing  salve  of  yellow  oxide  of  mercury  are  then  very  advisable.  More  irri- 
tating remedies,  such  as  laudanum,  solutions  of  sulphate  of  copper  in  glycerine 
{Rooshroeck),  etc.,  should  not  be  applied  until  the  symptoms  of  irritation  and  the 
diseased  sensitiveness  of  the  eye  have  entirely  disappeared.  Even  then  they  should 
be  used  with  great  care  and  had  better  be  let  alone. 

Authorities.— i/a<rA:«nz»«,  Prakt  Abhandlung  Uber  die  Krankheiten  des  Angeii,  Weimu; 
1832,  S.  407.— ^rU,  Krankheiten  des  Auges,  Prag,  1851,  L  S.  183.  Hatner,  Kim.  Vorlea.  Pkag, 
18G0,  &  160,  and  Prag.  Med.  Wochenschrift,  1864,  Nro.  l.—HiUchinton,  A  Clinical  Menunr, 
etc.,  London,  1863,  P.  26.  Secondi,  Clinica  ocuL  di  Geneva,  Torino,  1865,  P.  lZ,-~Graeft^  A. 
1  O.  VL  2,  S.  ISa —5ami»rA  and  Pagenxtechcr,  kL  Beobacht  Wiesbaden,  1802,  H  a  1081— 
Jiooabroeck,  kL  MonatbL  1863,  S.  493.— TVi^^r,  Wien.  Med.  Jahrb.  1866.  4.  &  6. 


5.     Suppurative     Keratitis. 

67mptoiIl& — Purulent  collections  in  the  cornea  are  recognized  hy  their  great  doudi- 
neu,  and  hy  the  disintegration  and  breaking  up  of  the  cornea  into  fatty  granular 
ittritus. 

The  symptoms  of  ciliary  irritation  which  precede  and  accompany  the  formation 
of  pus  in  the  cornea,  vary  exceedingly.  Sometimes  the  vascular,  at  others  the 
nervous  symptoms  are  the  more  prominent ;  sometimes  they  are  equal,  and  both  are 
Tery  intense;  again  they  are  almost  absent.  These  differences  to  some  extent 
depend  on  the  causes,  and  will  be  more  fully  mentioned  when  speaking  of  the 
coarse. 

Sometimes  the  collection  of  pus  is  an  abscess,  at  others  an  ulcer ;  as  it  occurs  at 
one  time  in  the  parenchyma,  at  another  on  the  outer  surface  of  the  cornea.  Besides 
these,  we  have  the  pus  sinking  in  the  form  of  onyx  and  hypopyon.  In  regard  to  the 
latter,  it  is  constantly  becoming  more  evident  that  the  purulent  collections  in  the 
anterior  cham>>er,  apart  from  the  rupture  posteriorly  of  corneal  abscesses,  may  come 
not  only  from  proliferation  of  iris  tissue,  but  are  extensively  derived  from  inflam- 
matory proliferations  of  the  epithelium  of  Descemet's  membrane.  This  suppura- 
tive bydromeningitis  certainly  often  accompanies  suppurative  keratitis ;  still,  iritis  is 
not  a  necessary  antecedent  of  hypopyon.  Such  inflammations  of  the  membrane  of 
Descemet  are  usually  found  along  with  broad,  extensive  ulcers,  with  whitu-yellow 
infihrated  Iwrders,  and  especially  in  all  extensive  and  deep  purulent  collections  in 
the  cornea,  accompanied  by  great  ciliary  irritation.     Hypopyum-Keratitis  (Jioser), 

The  contenta  of  the  pnrulent  collection  are  not  always  homogeneons,  which  indicates  that 
the  process  is  capable  of  varions  modifications.  Often  the  contents  look  like  pare  pas,  they 
&re  creamy,  contain  firm  lumps,  and  appear  to  exercise  but  little  influence  on  the  surround- 
in;;  tissue,  as  the  collection  of  pus  often  exists  for  a  long  while  without  destroying  the  lamellae 
of  the  cornea  in  contact  with  it  In  such  cases  the  inclination  to  higher  formation  of  the  new 
eiementA,  that  is  to  regeneration  of  the  cornea,  shows  itself  in  the  vicinity  of,  or  even  in,  the 
porolent  collection.  In  other  cases  the  pus  appears  very  fluid,  and  the  fatty  detritus  excessive, 
the  inchnation  to  higher  development  is  absent ;  on  the  contrary,  the  lamellar  substance  of  the 
enmea  rapidly  melts  away  as  far  as  the  outer  border  of  the  collection,  so  that  we  might 
imagine  there  was  a  corrosive  action  of  the  pus.  Another  series  of  cases  seems  to  act  in  the 
■ame  way.  In  these  the  contents  appear  at  first  stiflf  and  yellow ;  they  quickly  become  a 
thicki«h  pus,  which  seems  to  melt  away  everything  with  which  it  comes  in  contact  This 
product  is  much  like  disintegrating  tubercle.  Finally  cases  occur  in  which  the  affected  por- 
tions of  cornea  break  up  into  a  light  gray  or  gelatinous  translucent,  almost  colorless  mass. 
The«e  cases  have  been  referred  at  least  partially  to  softening,  a  process  differing  from  inflam- 
mation. But  the  disintegration  certainly  depends  on  a  process  of  development  in  the  corneal 
corpuscles,  similar  to  that  forming  the  basis  of  suppuration. 

A.  The  abscess  appears  as  a  layer  of  yellowish  sul>stance  (pomctimcs  red,  from  a 
mixture  of  blood),  in  the  cornea.  Partial  abscesses,  if  near  the  center  of  the  cornea, 
are  gmerally  roundish ;  if  near  the  periphery,  kidney-shaped.  The  edge  of  such 
an  aJ»«sc<-5»8  in  often  sharply  defined,  but  often,  also,  has  a  white-grayish  border,  which 
gradually  shades  off  into  a  gelatinous  opacity.     If  this  cloudiness  extends  to  tho 


74  SUPPURA'nVE   KERATITIS. 

periphery  of  the  cornea,  newly-formed  vessels  are  found  in  it.  The  layers  of  cornea 
covering  the  abscess  anteriorly  are  often  but  little  changed,  and  their  surface  appears 
very  polished.  In  other  cases,  however,  they  are  clouded  to  a  variable  extent.  Oc- 
casionally, also,  they  are  vascular,  and  covered  with  rough  epithelium. 

The  purulent  collection  is  thickest  at  its  center,  and  at  that  point  sometimes 
extends  almost  through  the  cornea.  But  tow^ard  the  border  it  flattens  out,  and  if 
sharply  defined  has  a  chisel-like  edge.  It  is  frequently  in  the  middle  layers  of  the 
cornea,  so  that  anteriorly  and  posteriorly  it  appears  covered  by  a  thick  layer  of  clear 
cornea.  Sometimes  it  is  in  the  posterior  layers  or  even  between  the  cornea  and 
Descemet's  meml)rane.  Finally  cases  not  imfrequently  occur,  in  which  the  anterior 
layers  contain  the  pus. 

In  total  abscess  of  the  cornea,  the  so-called  vortex  purulentv^,  the  cornea  appears 
changed  to  a  yellowish- white  plug,  wiiose  edge  approaches  the  sclera,  and  whose 
surface  evidently  projects  above  the  normal  level,  showing  a  thickening  of  the 
cornea. 

At  first  the  contents  of  an  abscess  are  not  generally  fluid ;  if  it  be  punctured, 
nothing  flows  out.  Tlie  transformation  of  its  contents  to  pus  usually  Y>egin8  after 
a  few  days,  generally  in  the  center  of  the  mass — often,  however,  in  several  points 
at  the  same  time.  In  other  cases  the  first  stage  is  short;  very  soon  the  entire 
mass  becomes  a  more  or  less  fluid  pus,  which  is  easily  evacuated  by  a  puncture,  and 
occasionally  even  ruptures  spontaneously.  There  is  no  certain  sign  by  which  we 
may  always  recognize  the  firmness  or  fluidity  of  the  contents  before  the  opening  of 
the  abscess. 

By  a  perpendicular  section  it  is  at  once  seen  that  the  purulent  matter  of  the 
al^scess  does  not  form  a  compact  mass,  as  in  abscesses  in  the  subcutaneous  tissue, 
muscles,  etc.,  but  appears  to  lie  in  more  or  less  thick  discs  between  the  lamin(e  of 
the  cornea  ;  the  purulent  collection  consists  of  alternate  layers  of  inflammatory  pro- 
duct and  fibrous  lamollre. 

The  layers  of  pus  are  not  all  of  equal  extent,  and  their  centers  do  not  all  lie  in  the  same 
radius  of  the  cornea ;  hence  the  abscess  often  has  an  irregular,  lamellar  appearance.  This  is 
especially  true  of  the  center  of  the  purulent  collection,  for  here  a  great  number  of  layers  Ue 
over  each  other.  Toward  the  border  this  number  decreases,  and  frequently  only  one  layer  is 
found,  which  has  opened  an  interlamellar  space  far  out. 

The  corneal  lamellae  traversing  the  abscess  appear  at  first,  especially  in  certain  cases,  to 
take  little  part  in  the  process,  as  they  show  scarcely  any  change.  But  sooner  or  later  they  be- 
gin to  cloud  up,  and  are  finally  destroyed,  by  progressive  decomposition  of  the  inflammatory 
product,  into  fatty  granular  masses,  then  permitting  communication  between  the  difTerent 
compartments  of  the  purulent  collection.  The  lamellae,  however,  are  not  destroyed  at  points 
immediately  behind  each  other,  but  at  any  part  that  is  in  contact  with  the  pus.  The  abscess 
proper  consists,  then,  in  layers  of  pus  placed  over  each  other,  which  are  connected  together  by 
irregularly  situated  openings  of  variable  size  in  the  separating  corneal  lamellte.  It  is  only 
after  some  time  that  these  projecting  lamellae  deliquesce  and  the  cavity  of  the  abscess  becomes 
single. 

The  pus  in  al>scesses  is  under  a  certain  pressure,  and  naturally  presses  against  its 

boundaries.  Tlie  l>ulging  forward  of  the  anterior  or  posterior  wall  is  only  a  result  of 
these  meclianical  conditions.  It  can,  moreover,  scarcely  be  doubted,  that  in  large 
and  quickly-fonning  abscesses,  gangrenous  destruction  of  some  portions  of  the  in- 
flamed part  is  not  unfrequently  intimately  connected  with  this  state. 

The  lateral  extension  of  the  abscess  is  partially  dependent  on  the  progressing  disease,  but 
is  also  partly  mechanical.     Tlic  pus  collecting  in  the  interlamellar  spaces  separates  the  layers 
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Fig.  8. 


more  uid  more  to  give  itself  room,  and,  on  account  of  the  equality  of  the  pressare  exercised  by 
the  fluid,  the  individual  layers  of  pus  acquire  a  nearly  circular  shape.  Particularly  in  the 
loose  middle  layers  of  the  cornea  does  it  find  a  favorable  chance  to  spread  out  laterally.  Hence 
the  periphery  of  the  abscess  is  usually  in  the  middle  layers,  and  as  it  extends  beyond  the  actu- 
iQy  inflamed  part  it  often  appears  sharply  bounded. 

R  Besides  the  pressure,  the  weight  of  the  pus  also  acts ;  hence  it  sometimes  sinks 
down  between  the  lamellae  of  the  cornea,  pressing  them  apart  This  condition,  from 
its  resemblance  to  the  lunula  of  the  nail,  is  called  onyx,  or 
unguis.  Onyx  (Pig.  3,  a)  generally  lies  in  the  middle  inter- 
limellar  space,  at  its  lowest  part,  moving  inward  or  outward, 
•ccording  to  the  motion  of  the  head.  Its  lower  edge,  ft,  does 
not  reach  quite  to  the  corneal  margin ;  the  upper,  c,  is  straight 
or  ooncaye,  rarely  convex — often,  however,  not  sharply  de- 
fined, but  always  forming  an  acute  angle.  Corresponding  to 
the  anatomical  condition,  onyx  is  almost  always  a  flat  layer, 
vhich  is  pushed  in  between  the  layers  of  the  cornea,  and 
which,  when  examined  from  the  side,  is  seen  to  be  separated 
from  the  iris  by  the  entire  anterior  chamber. 

This  evident  distance  of  the  anteriorly  convex  layer  of  pus 
from  the  iris,  and  its  sharp  upper  border,  above  wliich  may 
be  seen  parts  of  the  iris  lying  below  its  level,  form  the  diag- 
D06tic  points  between  onyx  and  hypopion,  d;  for  the  latter 
lies  in  contact  with  the  iris,  and  when  viewed  from  above, 
presents  a  thickness  equal  to  the  depth  of  the  anterior  cham- 
ber. A  further  diagnostic  symptom  is  the  universally  greater 
mobility  of  hyjiopyon  on  lateral  motion  of  the  head.  Tliis, 
however,  is  less  significant,  as  onyces  also  occur  which  readily 
change  their  |>08ition,  while  hypopya  sometimes  do  not  move, 
on  account  of  their  firmness.  The  diagnosis  is  most  difficult  when  they  occur  to- 
gi-ther  and  attain  a  liigh  grade.  Tlien  the  presence  of  the  onyx  can  sometimes  only 
W  determined  by  the  thinness  of  the  cornea  lying  in  front  of  it,  and  from  the  exist- 
ence of  an  abscess  or  ulcer. 


In  some  rare  cases  the  discovery  of  the  canal  uniting  the  ulcer  or  abscess,  «,  and  the  onyx 
ui  the  diagnosis.  This  appears  as  a  small  pus-colored  line,  which  runs  from  the  under  border 
of  the  abscess  to  the  upper  one  of  the  onyx ;  it  always  exists,  whether  discoverable  or  not ; 
•cmetimes,  by  pressure  on  the  lower  part  of  the  cornea,  this  otherwise  invisible  canal  may  be 
ilkd  with  pus  and  thus  brought  to  view.  • 

» 

The  size  of  the  onyx  is  very  variable.  Sometimes  it  is  a  small  yellow  streak 
aniond  the  margin  of  the  cornea,  and  it  requires  a  practiced  eye  to  detect  it ;  sonie- 
tinws  the  vertical  diameter  is  half  a  line ;  again,  the  upper  border  of  the  onyx  unites 
nith  the  lower  border  of  the  abscess ;  cases  even  occur  where  the  abscess,  })eing 
wtnated  at  the  upi)er  part,  the  entire  cornea  appears  divided  into  an  anterior  and  a 
posterior  half  !)y  the  onyx. 

C.  Corneal  ulcers  are  very  frequent.  They  usually  occur  primarily,  that  is,  with- 
ont  preaxient  aljscess  or  onyx.  A  circumscribed  part  of  the  anterior  layer  of  the 
f^iTTiitL  clouds  over,  its  surface  becomes  dull,  assumes  a  i)cculiar  rough  appearance, 
in<l  fails  off,  leaving  a  loss  of  substance,  which  spreads  ^vith  the  progress  of  the 
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Any  part  of  the  comoa  may  become  the  seat  of  an  ulcer,  whose  size  varies  greatly. 
Sometimes  it  is  no  longer  tlian  a  hemi>-seed ;  again  it  extends  over  nearly  the  whole 
comcA.  Oft<.>n  the  ulceration  does  not  extend  Ix^yond  the  anterior  layer,  while  in 
other  cases,  even  with  slight  extent  of  the  ulceration,  its  base  seems  to  rest  on  Det- 
cemet's  meml)nmp,  or  it  even  perforates  the  cornea,  so  that  the  anterior  chamber 
communicates  externally. 

Tlie  shaiKJ  of  the  ulcer  also  varies.  When  central,  it  is  generally  round  or 
oval ;  when  peripheral,  kidney-slmixkl  or  semilunar.  Tlie  edges  are  usually  smooth; 
the  ulcer  resem1)les  a  trough  whose  floor  joins  the  surface  of  the  cornea  at  an  obtuae 
angle,  so  that  the  borders  of  the  ulcer  arc  almost  imperceptiY)le.  But  in  other  caeee 
the  edges  are  quite  st^^ep,  or  even  peri>endicular  to  the  surface  of  the  cornea  and  the 
floor  of  the  ulcer.  The  surface  of  the  side  and  floor  are  often  smooth  without  pe^ 
cei)tible  prominences.  But  just  as  often  in  trough-shai)ed  ulcers  they  appear  <totr- 
like  (treppenartig)  or  in  layers.  In  ulcers  with  perpendicular  walls  they  often  appear 
ragged,  as  if  eaten  away,  or  even  overhanging.  The  floor  of  the  ulcer  as  a  whole  li 
mostly  concave  and  smooth,  or  uneven,  with  small  elevations.  Where  the  ulcer  k 
extensive  and  deep,  its  floor  is  not  unfrequently  bulged  for>vard  by  the  intra-ocuLur 
l)ressure  and  projects  above  its  edges  as  a  vesicle.  It  is  often  covered  by  a  fiitty, 
[)urulent,  or  gelatinous  product  of  varied  amount.  The  ulcer  and  parts  around  it 
appear  pus  or  brown-colored,  since  the  proliflcations  in  the  neighborhood  of  the 
ulcer  continue  or  even  increase. 

Vessels  are  often  seen  on  the  cloudy  floor  of  the  ulcer,  especially  when  a  yascular 
keratitis  has  been  developed  in  its  neighborhood.  In  fact  the  development  of  vet- 
scLs  about  the  periphery  of  the  ulcer  is  not  unfrequently  very  extensive ;  one  fine 
net- work  of  vessels  mingling  with  another  surrounds  the  suppurating  spot,  but  only 
a  small  number  of  the  twigs  go  over  the  edge  of  the  ulcer,  to  l)e  lost  on  its  floor.  U 
the  ulcer  is  on  the  edge  of  the  cornea,  so  that  part  of  it  is  in  contact  with  the  lim- 
biis  conjunctivalis,  or  if  perforation  has  occurred  and  a  part  of  the  iris  prolapsed, 
granulations  not  unfrequently  fonn  on  the  floor.  With  continued  development 
these  project,  and  by  their  flesh-color  and  inclination  to  bleed,  exhibit  great  vas- 
cularity. Cases,  however,  appear,  where  from  the  rapid  casting  off  of  the  pus,  all 
cloudiness  in  the  ulcer  is  absent,  and  tliis  then  appears  as  a  loss  of  substance  with 
transparent  walls. 

Wien  the  ulcer  is  not  in  the  lower  edge  of  the  coniea,  onyx  very  often  accom- 
panies it ;  the  pus  from  the  ulcer  having  sunk  down  between  the  layers  of  the  cor- 
nea and  collected  at  the  lowest  point. 

Causes. — l.  Tliese  are  in  part  the  same  indtating  circumstances  that  excite  other 
forms  of  keratitis.  Doubtless  great  intensity,  long  duration,  or  frequent  rejjetition 
of  an  injury  may  very  much  favor  the  proliferation,  and  thus  cause  a  tmnsfonnation 
of  the  ])rocess  to  suppuration.  But  this  explanation  does  not  answer  for  all  cases. 
Sometimes  very  extensive  ulcerations  result  from  limitetl  injuries  of  slight  intensity 
and  short  duration,  without  sufficient  cause  for  them  ])eing  found  in  the  constitu- 
tion of  the  individual.  In  this  regard  chemical  and  mechanical  injuries  of  all  kinds, 
but  especially  wounds  of  the  cornea,  must  Ik.*  considered  as  very  imi)ortant.  Sup- 
purative keratitis  is  one  of  the  worst  enemies  to  all  eye-operations  in  which  the 
coniea  is  wounded.  Cimcussions  of  the  coniea  oft^n^  torn,  bruised,  and  unclean 
wounds  nsualhj,  cause  suppuration;  and  it  is  by  this  means  that  foreign  particlwin 
it  are  often  removed. 

2.  A  peculiar  kind  of  corneal  inflammation  is  the  ncuro-paralytic.     It  Is  devel- 
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oped  with  more  or  less  hypenemia  and  (Edematous  swelling  of  the  conjunctiva,  as  a 
result  of  disturbance  of  conduction  of  the  fifth  pair  of  nerves.  In  incomplete  pa- 
ralTsis  of  this  nerve  it  is  rare,  usually  remains  paitial,  and  does  not  generally  go 
OD  to  purulent  destruction,  but  remains  as  simple  infiltration,  and  frequently  recedes. 
But  in  total  paralysis  of  the  branches  of  the  fifth  pair  going  to  the  eye,  purulent 
destruction  of  the  cornea  often  occurs.  The  entire  cornea  is  then  generally  affected; 
it  first  becomes  brawny,  then  gray,  milk-white,  and  finally  pus-colored ;  swells,  and 
is  destroyed  to  a  greater  or  less  extent,  forming  ulcers. 

Anything  that  can  limit  or  prevent  conduction  in  the  fifth  pair  of  nerves  may  be  considered 
M  secondary  causes  of  the  disease,  diseases  of  its  central  parts,  wounds,  tumors  at  the  base  of 
the  brain,  etc.  But  especially  to  be  mentioned  is  meningitis  basilaris  in  its  various  forms,  in- 
doding  the  epidemic  cerebro-spinal  meningitis  {Canstatty  Schirmer). 

A  peculiar  form  of  infimtile  encephaUtis  deserves  especial  mention  at  this  point.  It  is 
aurked  by  extensive  fatty  degeneration  and  h3rper8emia  of  the  white  cerebral  substance,  espe- 
cially of  the  hemispheres,  and  readily  leads  to  shrinkage  and  induration  (  Vircfww^  Klcbs). 
It  is  a  rare  disease  and  usually  appears  in  an  epidemic  form.  It  then  has  a  chronic  course 
without  fever  or  marked  cerebral  sj'mptoms,  but  soon  leads  to  progressive  marasmus,  with 
BfOfe  or  less  impairment  of  the  digestion  and  nutrition,  and  finally  the  patient  usually  dies  from 
cxhans^oo  with  the  symptoms  of  broncho-pneumonia.  It  is  very  rarely  that  children  a  few 
weeks  old  are  attacked,  but  usually  those  from  two  to  six  months  old.  Such  patients,  who  have 
been  previoosly  healthy  begin  to  be  ailing,  and  fail  gradually,  without  the  detection  of  any  de- 
cided constitutional  disease  or  affection  of  any  organ.  In  the  course  of  a  few  weeks  a  little 
photophobia  appears  in  one  or  the  other  eye,  slight  lachrymation,  and  injection  of  the  episcleral 
Tftls,  while  a  circumscribed  portion  of  the  cornea  has  a  yellowish -gray  opacity  and  suppurates. 
The  ulcer  then  constantly  extends  in  depth  and  extent,  with  httle  or  any  cessation,  while  the 
conjunctiva,  as  far  as  exposed  by  the  palpebral  fissure,  becomes  dry  and  flaky.  In  a  short  time 
the  iris  and  all  the  internal  parts  are  involved,  the  eye  is  destroyed  by  panophthalmitis,  if 
death  has  not  before  this  put  an  end  to  the  process  {Franks  Fischer ^  Gra^fe^  Jlirachberg). 

During  the  course  of  severe  constitutional  diseases — typhus  fever,  scarlatina — corneal  ulcera- 
tions occasionally  occur,  to  which  a  neuro-paralytic  basis  may  be  ascribed  {A  rlt^  Graefc),  yet  such 
okerations  are  very  different  from  those  just  described,  as  regards  their  acute  course  and  the 
Bccornpanying  symptoms,  and  perhaps  it  is  better  to  classify  them  with  the  metastatic  forms 
of  disease. 

The  corneal  ulcerations,  on  the  contrary,  which  often  appear  in  the  later  stages  of  epide- 
mic cholera,  are  very  decidedly  of  the  neuro-paralytic  character.  They  are  always  united  ^^ath 
acute  erosis  of  the  conjunctiva. 

This  dr>*ness  is  to  be  ascribed  to  the  loss  of  lachrymal  sensation  and  the  want  of  power  in 
the  Ud,  but  more  remotely  to  the  loss  of  sensation  in  the  trifacial  and  the  weakness  of  the  re- 
flex action  thus  caused  {Onufe). 

In  the  anaesthetic  form  of  lupus  (Spedalsked)  the  paralysis  of  the  trifacial  is  also  seen 
in  neuro-paralytic  ophthalmia  {Rieglfr^  B  ck^  Danielmn^  Chishobn). 

In  diabetes  also,  in  very  rare  cases,  such  a  local  affection  may  appear  {Simrork).  At  least 
in  the  later  stages  of  the  disease,  paralysis  of  the  different  nerves  are  by  no  means  unfre- 
qoently  observed  (Seegen)  which  are  explained  as  diseases  of  the  kind  now  under  discussion. 

L<>o:il  anflesthesia  of  the  ciliary  ner\'cs  is  also  to  he  mentioned  as  a  possible  cause. 
Indef*d,  the  ulcerations  of  the  cornea  found  in  glaucoma,  extensive  sclero-choroidal 
^pliyloniata,  in  exophthalmos  occurring  suddenly  in  Basedow's  TGrave's)  disease 
W|K<ially,  are  by  many  numbered  among  the  neuro-paralytic  ophthalmia,  and  referred 
to  int '.-rf erences  in  the  conduction  of  the  stretched  or  entirely  interrupted  ciliary 
twigs  (//r/iyV). 

3.  Keratitis  Is  often  developed  with,  or  as  a  result  of,  purulent  panophthalmitis 
"W  }»ecti<m  on  this)  as  well  as  whenever  there  is  a  deposit  of  pas  or  blood  in  the  an- 
U'rior  chamlxT ;  then  it  causes  perforation  and  the  evacuation  of  the  morbid  pro- 
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duct ;  such  a  panophthalmitis  may  be  either  primary  or  secondary,  and  in  the  latter 
case  are  dependent  on  certain  blood  diseases,  such  as  pyaemia,  tuberculosis,  typhus, 
puerperal  fever,  glanders,  anomalous  exanthemata,  etc.  They  either  begin  in  the 
meninges  of  the  brain,  and  the  inflammation  thence  extends  along  the  sheath  of  the 
optic  nerve  into  the  eye,  or  the  general  disease  affects  the  interior  of  the  eye  originally. 

4.  Not  unf requently  suppurative  keratitis  proceeds  from  other  forms  of  corneal 
inflammation,  by  increase  of  the  process  of  proliferation.  This  occurs  rarely  in 
diffuse  keratitis,  more  frequently  in  the  vascular  form,  and  most  frequently  in  herpes, 
whose  efllorescences,  by  extension  of  the  inflammatory  foci,  readily  change  to  ulcers, 
which  no  longer  bear  the  herpetic  character  but  perfectly  correspond  with  those  oc- 
curring primarily.  Moreover,  gangrenous  or  mortified  parts  of  the  cornea  are  de- 
marcated by  purulent  foci,  just  as  foreign  bodies  are,  and  so  the  parts  which  have 
become  incapable  of  living  are  more  rapidly  cast  off  and  the  cure  is  hastened. 

5.  Finally,  suppuration  of  the  cornea  often  occurs  in  the  course  of  blenorrhoea, 
diphtheritic  conjunctivitis,  etc.,  in  fact  in  any  conjunctivitis  conmiendng  with  great 
intensity  and  proceeding  with  marked  hypercemia,  swelling,  and  increase  of  temper- 
ature. For  under  such  circumstances  the  inflammation  is  readily  propagated  from 
the  conjunctiva  to  the  cornea,  and  leads  to  extensive  ulceration  in  the  latter. 

The  Course  of  keratitis  suppurativa  is  very  variable  and  much  influenced  by 
the  causes. 

1.  Where  it  arises  from  constitutional  causes  the  whole  cornea  may  become  a 
mass  of  pus  in  a  few  hours  or  a  couple  of  days ;  this  quickly  deliquesces  or  becomes 
gangrenous.  Strangely  enough,  in  these  cases  the  symptoms  of  irritation  are  not 
always  very  decided ;  they  vary  in  all  degrees,  and  are  often  scarcely  noticeable. 

Under  such  circumstances,  however,  the  suppurative  keratitis  in  not  always  total,  some- 
times with  or  without  s3rmptoms  of  irritation,  an  abscess  or  ulcer  of  limited  extent  is  devel- 
oped in  it.  It  is  true  this  may  extend  and  soon  lead  to  phthisis  comcae,  but  it  not  unfrequently 
remains  limited,  and  after  a  while  is  absorbed  or  cicatrizes  like  suppurative  keratitis  from 
other  causes.  It  is,  then,  difficult  to  believe  that  the  constitutional  disease  is  limited  to  a  part 
of  the  cornea.  Probably  external  injuries,  propagation  of  inflammation  from  the  conjunctiva, 
etc ,  may  be  blamed  as  the  immediate  causes  of  these  states. 

2.  The  absccsscH  caused  by  gonorrlia?al,  purulent,  or  diphtheritic  disease  are  not 
less  rapid  in  their  course. 

3.  The  neuroparalytic  is  generally  more  chronic ;  cases,  however,  do  occur  which 
run  their  course  in  one  or  two  weeks.  But  more  frequently  the  paralysis  exists  a 
long  time  without  the  cornea  showing  any  change ;  the  corneal  disease  is  not  a  neces- 
sary result.  If  it  finally  does  occur,  the  points  of  inflammation  sometimes  remain 
unchanged  for  weeks  or  months,  temporarily  improve,  again  grow  worse,  and  so  on, 
or  in  their  places  come  ulcers  of  very  chronic  course  and  slight  inclination  to  extend ; 
they  even  show  a  tendency  to  heal  and  again  break  out,  and  so  it  goes  on  till  the 
process  on  the  cornea  ends. 

4.  The  course  of  spontaneous  or  traumatic  suppurative  keratitis  varies  most 

a.  Its  development  is  often  so  rapid  that  the  stage  of  gray  cloudiness  is  so  short 
as  to  l)e  overlooked ;  within  a  few  hours,  or  a  day  or  two,  a  more  or  less  extensive 
al)scess  is  formed,  or  even  the  whole  cornea  changed  to  pus. 

At  the  same  time  the  symptoms  of  irritation  in  the  ciliary  vessels  and  nerves  are 
sometimes  very  slight.  Cases  occur  in  which,  in  spite  of  the  extensive  fonnation  of 
pus  in  the  cornea,  tlie  conjunctiva  and  episcleral  tissue  are  scarcely  injected,  the  local 
temperature  is  nonual,  and  pain  absent ;  other  cases  begin  with  symptoms  of  irritation. 
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which  may  he  excessive,  but  these  soon  subside  and  the  process  becomes  torpid. 
These  are  usually  cases  where  the  immediate  cause  is  obscure.  Like  cold  abscesses 
m  other  parts  of  the  body,  these  painless  collections  of  pus  are  usually  sharply 
bounded  and  quickly  extend  in  depth  and  breadth,  and  even  destroy  the  whole 
cornea.  They  are  often  complicated  with  iritis,  and  then  extensive  hypopyon  fre- 
quently occurs.  Tlie  occurrence  of  symptoms  of  irritation  is  generally  a  good  sign ; 
it  showB  the  commencement  of  a  limiting  reaction,  and  this  is  usually  first  evinced 
by  a  gray  cloudiness  around  the  collection  of  pus. 

These,  however,  are  rare  exceptions ;  where  the  keratitis  is  acute,  the  accompany- 
ing vascular  and  nervous  irritation  is  generally  decided.  Especially  where  it  has 
been  produced  by  an  external  cause,  hy]>era?mia  of  the  episcleral  and  conjunctival 
Tcssels,  heat,  pain,  and  photophobia  are  apt  to  be  excessive,  although  cases  occur 
where  the  cornea  suppurates  with  slight  symptoms  of  irritation,  as  after  cataract 
operations.     This  occurs  not  unfrequently  in  old,  decrepit  individuals. 

?>.  In  opposition  to  these  cases  with  acute  development  of  purulent  collections, 
inflammatory  corneal  infiltrations  occur,  which,  with  more  or  less  decided  symptoms 
of  irritation,  exist  for  weeks,  increasing  and  diminishing  till  suppuration  finally 
shows  itself. 

5.  When  the  abscess  is  once  formed  it  generally  runs  its  course  quickly,  in  i*arc 
cases  it  remains  closed  for  weeks.  The  same  is  true  of  onyx ;  small  onyces  often 
come  and  go  within  a  few  days,  and  vary  greatly  in  regard  to  their  depth.  Large 
collections  of  pus,  on  the  contrary,  often  exist  for  weeks  before  they  disappear  or 
change  their  conditions.  The  ulcer  frequently  advances  and  destroys  large  portions 
of  the  cornea,  before  limiting  itself ;  in  other  cases  it  clears  up  almost  immediately. 
Again  it  becomes  chronic,  the  formation  of  pus  continues  for  weeks,  with  less  symp- 
toms of  irritation,  the  floor  and  sides  of  the  ulcer  remain  cloudy,  and  constantly 
iwrete  pa<s  without  the  size  of  the  ulcer  varying  much.  Wlicn  the  ulcer  cleans 
off,  it  frequently  heals  rapidly,  but  sometimes  it  remains  without  symptoms  of  irri- 
tation for  weeks  or  months  before  completely  filling  up. 

Besolta. — A,  Al>scess  of  the  cornea  is  capable  of  resoq>tion.  The  entire  disap- 
|)earanct?  of  small  abscesses,  especially  in  children,  is  not  uncommon.  But  the 
larger  the  amount  of  pus  and  the  older  the  individual  the  more  rarely  does  this 
Uvorable  renult  occur.  If  the  pus  docs  not  )>reak  through  and  resorption  gradually 
(.oase.  extensive  and  thick  Icucomata  are  left ;  these  depend  partly  on  metamor- 
pbased  remains  of  pus,  partly  on  new  tissue,  which  has  replaced  that  destroyed. 
If  the  al^scess  was  extensive  the  whole  cornea  usually  shrinks  and  changes  to  an 
o|)af|ue,  tendinous  plug,  which  closes  the  contracted  and  irregular  sclerotic  opening 
of  tlie  atrophying  globe.  Sometimes,  in  such  cases,  part  of  the  i)iis  changes  to  a 
fatty,  chalky  mass,  which  subsequently  appears  pressed  into  the  cloudy  part  of  the 
com'^a,  as  a  sort  of  concrement.  On  the  whole,  these  are  rare  results  in  cases 
arisini:  from  blennorrhoea,  etc.,  and  are  sciircely  ever  seen  where  the  disease  of  the 
cr)mea  occurs  as  a  symptom  of  constitutional  affection.  Frequently,  especially 
m  th(*  latter  chuw  of  cases,  the  cornea  is  rapidly  destroyed  to  the  whole  depth  and 
nV'ut  of  the  purulent  collection,  and  an  open  (and  often  perforating)  ulcer  is 
cnHi-d,  wliich  again  cleans  up  and  cicatrizes  or  spreads  in  all  directions,  and  finally 
destroys  a  large  part  or  the  whole  of  the  cornea. 

Then  the  proccM  sometimes  seems  to  correspond  more  with  necrosis,  the  cornea  breaks  up 
mto  a  gray  paltaccous  mass,  which  lies  on  the  iris  for  a  time  before  falling,  and  but  slightly 
rcMinblet  poA.     In  other  cases  the  cornea  mortifies  completely  and  changes  to  a  discolored, 
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badly-swelling  pulp,  or  dry-wrinkled  scarf,  which  sabaequently  falls  oflT.      Phthisis  of  the 
cornea  results. 

In  by  far  tin  greater  number  of  cases  the  deliquescence  into  pus  occurs  more 
slowly ;  collections  of  pus  form  in  one  or  more  points  of  the  a>>8ce80,  which  grada- 
ally  augment,  unite,  and  break  through.  Sometimes  the  aliscess  perforates  poste- 
riorly, the  pus  is  partly  evacuated  into  the  anterior  chamber,  and  the  anterior  wall  is 
not  destroyed  till  later  in  the  disease.  As  a  rule,  however,  the  anterior  wall  of  the 
abscess  is  d(»stroyed  first,  the  coUecticm  of  pus  changes  to  an  excavated  ulcer,  whidi, 
from  progressive  destruction  of  its  walls,  Iwcomes  an  oijcn  ulcer,  frequently  perfo- 
rates, and  not  rarely  causes  phthisis  of  the  cornea  or  atn)phy. 

According  to  recent  observation,  which,  however,  requires  confirmation,  deep  abucessei, 
with  marked  symptoms  of  iritation,  accompanied  by  iritis,  frequently  perforate  posteriorly 
and  cause  hypopyon.  Then  by  oblique  hght  it  is  said  that  we  may  see  a  second  layer  of  pns 
behind  the  abscess,  in  contact  with  the  membrane  of  Descemet,  which  connects  with  the 
abflcess  by  an  inverted,  funnel-shai)ed  plug  of  pus,  and  either  directly  perforates  to  the  ante- 
rior chamber,  or  breaks  through  indirectly  by  the  formation  of  an  onyx  on  the  floor  of  the 
chamlier.  Then  the  pus  passes  from  the  abscess  to  the  anterior  cham})er.  Sometimes,  when 
the  opening  is  directly  into  the  anterior  chamber,  the  aqueous  enters  the  cavity  of  the  abscess 
and  bulges  out  the  anterior  walL  If  the  perforation  occurs  through  an  onyx  thin  does  not 
happen,  for  then  the  communicating  canal  is  closed  by  intra-ocular  pressure.  In  such  coses  the 
abscess  often  fills  and  empties  itself  posteriorly.    (Gangrenous  corneal  a}>8ceRSCB.     A.   Weber.) 

B.  The  onyx  itself  is  of  slight  importance.  When  the  collection  of  pus  is  not 
large,  the  onyx  often  disappetuT*  verj'  quickly,  and  the  cornea  is  genemlly  left  trans- 
parent. 

This  disappearance  is  not  altogether  dependent  on  resorption,  the  pus  often  escapee  out- 
wardly. For  the  onyx  is  connected  with  the  abscess  by  a  canal  in  the  corneal  tissue,  and  if 
the  latter  opens  outwardly,  or  is  from  the  first  an  ulcer,  there  is  nothing  to  prevent  the  escape 
outward  of  the  pus  from  the  onyx. 

In  large;  onyccs  the  pi'ognosis  is  less  favorable,  leucomata  usually  remaining  after 
them,  for  the  layei-s  inclosing  the  dependent  pus  are  generally  also  much  affected ; 
brides,  a  ])art  of  the  pus  is  transfonned  into  an  insoluble  chalky  mass  and  encysted 
in  the  cloudy  layers.  As  a  result  of  this  [)articipation  of  the  lamellne,  a  large  onyx 
is  apt  to  burst  ()i)en  and  form  an  ulcer,  Avliich  joins  with  the  oiiginal  collection  of 
pus.  In  large  onyccs  the  extensive  separation  of  the  corneal  layers  has  a  bad  influ- 
ence on  the  nutrition,  and  may  i)roduce  atrophy,  necrosis,  etc.,  the  way  for  which 
was  already  paved  by  keratitis. 

a.  1.  The  open  ulcer  may  heal  without  ()i)acity.  In  children  especially,  imder 
favoral)le  circumstances,  even  extensive  and  deep  excavated  ulcers  fill  up  ^nth 
transj)arent  corneal  tissue,  and  dis{i})])ear  without  leaving  a  trace :  or  tliey  leave  a 
slight  cloud,  which,  with  time  and  the  growth  of  the  cornea,  is  lost  sight  of.  In 
adults  this  result  can  only  be  hoped  for  when  the  ulcer  is  very  suj)erfi(ial,  and  even 
then  a  supeificial  ()]>acity  is  often  left,  which  after  partially  clearing  uj),  remains 
stationary.  The  chmdines**  is  generally  more  extended  and  thicker  the  more  nipid 
the  filling  up  of  the  ulcer. 

2.  In  ubrei-s  with  al)rupt  edges,  as  in  extended  or  deej)  excavated  ulcers  in  adults, 
as  a  riili*,  cmly  a  j)oii:ion  t)f  the  loss  of  substance  is  replaced  by  transparent  corneal 
tissue;  the  rest  is  filled  up  by  a  gray-white  tissue,  which,  excei)t  as  regards  the 
opacity,  corres])(»n(ls  with  nonnal  cornea  in  its  histological  character.  Thus  there 
occurs  a  more  or  less  thick  opacity  or  tendinous  cicatrix,  corresponding  in  form  to 
the  loss  of  substance. 
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3.  The  vascular,  spongy  new  formations  on  granulating  ulcers  subsequently 
change  to  so-called  epithelial  or  connective-tissue  cicatrices,  which  latter,  in  peri- 
pheral ulcers,  form  a  continuation  of  the  conjunctiva,  and  by  atrophying  greatly, 
may  cause  false  pterygium. 

4.  In  ulcers  which  are  of  slight  extent  but  deep,  extending  almost  to  the  mem- 
bnmc  of  Descemet,  the  thin  floor  of  the 

ulcer  is  often  pushed  forward  (Fig.  4,  a)  ^  Fig.  4.  ^ 

into  a  vesicle,  which  from  its  thinness 
i$  generally  transparent,  at  least  at  the 
sammit. 


It  wms  ihoaght  that  this  vericle  conristed 
entirely  of  membrane  of  Denoemet,  but  on  more 
careful  examination  it  has  been  found  that  some 
of  the  posterior  layers  of  the  cornea  proper  are 

also  engaged,  and  that  even  if  at  the  summit  of  the  vesicle,  Descemet*  s  membrane  is  exposed, 
the  lateral  walls  at  least  have  a  covering  of  corneal  layers,  which  layers  increase  in  thickness  at 
the  botrder,  for  the  floor  of  the  uloer  descends  stair-like  toward  the  center. 

This  state  has  been  called  keratocele  and  JiernM  of  t?ie  cornea.  It  leads  almost 
always  to  perforation  with  its  results.  The  aqueous  escapes,  the  perforation  closes, 
the  vesicle  forms  again,  etc.  Sometimes,  however,  by  the  growth  of  corneal  tissue, 
the  walls  are  strengthened,  and  a  cicatrix  is  formed  which  contracts,  then  the  vesicle 
b  flattened  out,  and  the  rupture  of  the  cornea  heals,  leaving  a  flat  cicatrix. 

5.  Large  ulcers  do  not  acquire  so  great  a  depth  before  bulging  out ;  under  favor- 
ing circumstances  the  protrusion  reaches  a  high  grade  without  the  ulcer  being  deep. 
Frequently  the  base  appears  only  slightly  pressed  forward  (Fig.  4,  5);  in  other 
cases  the  projection  is  vesicular,  and  the  closure  of  the  lids  becomes  diflScult  or  im- 
{KiiKnYde.     This  condition  is  called  ulcerative  corneal  staphyloma. 

The  shape  of  the  vesicle  is  spherical  or  conical,  according  as  the  coverings  are 
of  the  same  thickness  throughout,  or  are  thinner  at  one  part.  Tlie  zenith  of  the 
vesicle  is  not  always  at  the  center,  but  corresponds  to  the  thinnest  part  of  the  floor 
of  the  ulc€r. 

In  very  rare  cases  the  superficial  layers  of  the  cornea  ulcerate  throughout  their  extent,  and 
the  posterior  laminie  forming  the  floor  of  the  ulcer  are  pressed  forward  en  massCy  forming  a 
total  ulcerative  protrusion. 

The  walls  of  the  vesicle  are  at  first  mostly  grayish  or  yellowish,  and  the  surface 
is  covered  with  a  purulent  dei>osit.  Tlie  ulceration  extends,  the  walls  of  the  staphy- 
loma l)ecome  thinner,  and  finally  a  nipture  occurs.  Under  favorable  circumstances, 
however,  the  ectatic  ulcer  clears  up,  the  development  of  tissue  goes  on  more  slowly, 
md  the  new  elements  assume  a  higher  development  Hence  the  anterior  wall  of 
the  vesicle  is  covered  with  a  thick  layer  of  neoplastic  corneal  substance,  and  a  layer 
of  cloudy  epithelium ;  the  result  is  a  cicatricial  corneal  staphyloma.  Sometimes, 
bowever,  by  atrophy  and  thickening  of  the  new  tissue,  the  staphyloma  flattens  or 
^en  disappears. 

This  condirion  is  called  keratectasia.  Under  such  circumstances  perforation 
^m  occurs.  Under  more  favorable  circumstances,  however,  the  l:)ase  of  the  ulcer 
tieaw  up,  the  proliferation  of  tissue  becomes  less  intense,  and  the  newly  formed 
^ments  b?gin  to  pass  into  a  stage  of  higher  formation.  Tlie  anterior  wall  of  the 
T^icle  is  in  consequence  covered  by  a  layer  of  neoplastic  opaque  corneal  substance 
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and  an  opaque  layer  of  epithelium,  and  the  ectasia  itself  becomes  permanent  as  a 
cicatricial  staphyloma.  Occatdonally,  however,  a  flattening  if  not  an  obliteration  of 
the  staphyloma  is  rendered  possible  by  the  shrinkage  and  thickening  of  the  newly- 
fonned  superficial  layer. 

(5.  Large,  and  esijccially  deep,  ulcers  often  cause  unevenness  of  the  entire  corner 
and,  cons(fquently,  distur1)ance  of  vision.  If  there  is  a  protrusion  of  the  layers  under 
the  ulcer,  surrounding  parts  of  the  cornea  that  are  not  ulcerated  are  also  protruded 
111  other  cases,  however,  the  whole  cornea  flattens  out,  as  the  cicatrix  shrinks  and 
retracts  with  it  the  surrounding  parts. 

7.  A  frequent  result  of  corneal  ulcers  is  perforation.  Tliis  occurs  the  more 
readily  the  larger  and  deeper  the  ulcer;  hcmg  almost  universal  in  those  reaching  to 
the  membrane  of  Descemet.  In  this  case  the  perforation  may  result  from  normal 
intra-ocular  pressure ;  where  the  ulcer  is  shallow,  the  pressure  must  be  abnormally 
increased.  This  is  particularly  necessary,  where  the  floor  of  the  ulcer  has  not  be- 
come exteasiJ)le  by  inflammatory  change. 

The  abnonnal  increase  of  intra-ocular  pressure  may  result  from  local  increase  of 
blood-pressure,  or  an  increase  of  tlie  contents  of  the  globe.  But  it  is  much  more 
f  rc(iucntly  caused  by  a  simultirnqous  contraction  of  the  muscles  of  the  eyebalL  For 
these  surround  the  glol)e  in  greater  or  less  arcs,  and,  as  it  is  fixed,  compress  it  by 
their  simultaneous  action;  since  a  curved  muscle,  when  its  ends  can  not  be  approxi- 
mated by  contraction,  seeks  to  shorten  itself  from  an  arc  to  the  chord  of  the  arc. 

These  strong  simultaneoaii  contractions  of  the  recti  muBcles  are  often,  or  even  as  a  mle, 
associateiL  Intense  or  spasmodic  contraction  of  the  muscles  of  the  body,  lifting  heavy  weighta, 
sneezing,  coughing,  vomiting,  straining  at  stool,  etc,  may  thus  cause  perforation  of  the  cornea. 

At  the  moment  of  perforation,  if  the  opening  is  small,  the  aqueous  humor  alone 
escaj)es ;  as  the  vitreous  is  pressed  on  by  the  muscles,  it  drives  the  iris  and  lens  for- 
ward against  the  posterior  wall  of  the  cornea.  When  the  perforation  is  small,  a 
prohipse  of  the  iris  is  only  possible  at  this  time,  if  the  opening  is  at  the  periphery 
of  tho  cornea,  or  when  the  lens  is  a})sent,  or  a  rupture  of  the  zonula  occurs, 
as  occasionnlly  happens  at  the  moment  of  rupture  in  j)eripheral  corneal  i>er- 
foratiuiLs. 

For  wlicre  the  perforation  is  peripheral,  the  direction  in  which  the  aqueous  escapes  is  nearly 
j)arallcl  to  the  surfice  of  the  iris ;  and,  while  CHcapiug,  it  rea<lily  removes  the  margin  of  the 
pupil,  corresponding  to  the  perforation,  from  the  lens,  and  pushes  the  iris  into  the  opening. 
If  the  perforation  be  somewhat  further  from  the  margin  of  the  cornea,  the  aqueous  can  not 
cause  a  prolapse  at  the  moment  of  perforation,  as  there  is  only  a  minimum  of  aqueous  behind 
the  iris,  wliilc  that  in  front  of  it  escapes  peri)endic»darly,  or  at  least  at  a  great  angle  to  it ;  so 
that  it  is  ratlier  pushed  away  from  the  opening.  If,  however,  the  lens  be  absent,  or  the  zonula 
ruj>tiired,  the  case  is  different.  For  then  the  vitreous  has  a  chance  to  press  into  the  jwrfora- 
tion,  and  also  push  in  the  portion  of  iris  in  front  of  it. 

The  intra-ocular  pressure  is  diminished  or  renfoved  l>y  the  escape  of  the  aqueous, 
and  in  the  intra-ocular  vcs.scls  the  mechanical  resistance  and  muscular  contractility 
of  thidr  walls  alone  oi)])ose  lateral  i)ressure ;  if  those  have  suffered,  ruptures  easily 
occur,  a  choroidjil  or  retinal  hemorrhage  takes  place,  and  may  prove  serious.  In  a 
normal  statt?  of  the  vessels,  this  is  not  to  be  feared  ;  here,  at  most,  a  dilatation  of  the 
vi^scls  and  subseciuent  passive  liyperaMuia  of  the  choroid  and  retina  occur. 

tt.  If  the  tloor  of  the  ulcer  simjdy  breaks  through,  while  still  thick,  and  the  deeper 
layci-s  havi;  not  lieen  afTi?cted  by  the  uh-eratiim.  the  edges  will  somiitimes  come 
t(^;j('th(r  and  heal  by  the  rti-st  intention.     Then  the  aqueous  collects  again,  the  iris 
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tnd  lens  resume  their  former  positions.     This  may  be  repeated  several  times,  and 
healing  take  place  as  if  there  had  been  no  perforation. 

b.  If  the  perforation  be  small  and  ulcerated,  or  a  rupture  be  only  partly  healed  by 
first  intention,  it  often  happens  that  the  part  of  the  anterior  capsule  or  iris  in  contact 
with  the  opening  adheres  to  it,  and  thus  stops  up  the  wound  without  entering  it ; 
whereupon  the  aqueous  again  collects,  and  the  anterior  chamber  is  re-established. 

If  the  perforation  is  central,  a  part  of  the  anterior  capsule  is  generally  glued  to 
the  edges  of  the  opening,  while  the  iris  remains  free ;  when  the  aqueous  collects,  tlie 
lens  is  pressed  back.  Often  the  capsule  breaks  loose  from  the  plug  that  has  formed 
in  the  perforation,  or  draws  a  small  portion  back  with  it,  and  the  perforation  remains 
dosed,  although  the  crystalline  resumes  its  natural  position.  In  other  cases  'the  en- 
tire plug  accompanies  the  lens,  the  opening  is  renewed,  the  aqueous  again  escapes, 
tnd  this  may  be  repeated  several  times,  until  finally  the  plug  has  greatly  increased  in 
size,  and  remains  attached  to  the  edges  of  the  wound,  so  that  it  can  only  partially 
follow  the  retreating  lens.  The  corneal  ulcer  may  heal  with,  or  more  rarely  without, 
a  cicatrix  or  superficial  opacity ;  while  the  remains  of  the  plug  on  the  anterior  cap- 
Rile  are  absorbed,  or  cause  a  chalky  deposit,  forming  a  so-called  central  capsular 
cataract     If  the  corneal  perforation  is   at  Fig.n. 

some  distance  from  the  center,  with  a  small 
posterior  opening,  a  portion  of  the  pupillary 
margin,  or  of  the  breadth  of  the  iris,  becomes 
^ued  to  it  (Fig.  5) ;  but  this  often  becomes 
free  again,  with  the  reformation  of  the  ante- 
rior chamber,  the  muscles  and  elasticity  of  the 
iris  commence  to  act,  and  they  draw  back  the 
part  glued  to  the  cornea.     In  adhesions  of  o      a     a 

rficht  extent,  detachment  follows  as  a  rule  the  more  readily,  when  the  displaced  long 
fillers  and  sphincter  pupilla;  so  act  on  the  point  of  adhesion  c  of  the  iris,  that  their 
fortw^  a  and  h,  nearly  combine,  and  the  resultant  d  is  almost  a  radius  of  the  curva- 
ture of  the  perforated  cornea.  Frecjuently  no  trace  of  the  attachment  remains  on 
the  cx)niea,  occasionally  only  a  speck  of  iris  pigment.  Sometimes,  under  the  traction 
of  the  iris,  the  attacliing  plug  is  drawn  out  to  a  few  filaments,  which  subsequently 
nipture  and  disjippear,  or  are  left  attached  to  the  corneal  cicatrix,  and  extend  tlicncc 
to  the  iris.  In  some  cases  the  attachment  of  the  iris  remains ;  this  is  called  partial, 
anterior  sjmechia, 

e.  In  perforations,  whose  posterior  opening  exceeds  a  millet-seed  in  size,  the 
results  are  generally  different. 

If  the  cornea  l>e  perforated  in  the  center,  the  results  may,  it  is  true,  be  the  same 
«*.  or  similar  to,  those  above  mentioned.  But  generally  as  the  pupil  is  contracted 
^T  the  decrease  of  intra- ocular  pressure,  consequent  on  escape  of  the  aqueous,  its 
*tigH»  come  in  contact  with  and  adhere  to  the  neoplastic  formation  plugging  the 
perforation  (Fig.  0).  The  capsule,  whose  middle  part 
a  is  glued  to  the  edges  of  the  perforation,  may  be 
broken  loose  by  the  renewal  of  the  aqueous,  and,  by 
'  resorption  of  the  part  of  the  plug  remaining  attached 
to  it,  may  again  become  transparent.  But  the  visual 
power  remains  limited,  even  when  the  pupillary 
margin  is  freed,  by  the  traction  of  the  dilator  muscles, 
^•f  the  pupil  remains  wholly  or  partly  behind  the  opacity  left  by  the  corneal  ulcer 
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when  healing.  But  the  adhesions  are  often  strong  enough  to  maintain  the  connec- 
tion between  the  lens  and  cornea,  notwithstanding  the  pressure  of  the  collecting 
aqueous,  so  that  the  anterior  chamber  is  not  re-formed. 

If  the  cornea  rupture  at  a  greater  distance  from  the  center,  as  the  pupil  contracts 
after  the  escape  of  the  aqueous,  its  border  falls  !>eyond  the  point  of  perforation,  and 
part  of  the  breadth  of  the  iris  enters  the  opening,  and  is  kept  there  by  the  pressure 
of  the  lens  and  vitreous.  Hence  the  iris  covers  the  opening  without  fully  closing 
it,  the  aqueous  has  free  exit ;  so  long  as  this  is  possible  the  condition  remains  the 
same  unless  the  ulceration  progresses.  Inflammatory  proliferation  begins  sooner  or 
later  in  the  exposed  portion  of  iris  which  thus  becomes  glued  to  the  edges  of  the 
perforation.  Tlie  aqueous  again  collects,  the  lens  resumes  its  position,  the  iris 
muscles  may  again  act,  and  if  the  adhesions  are  not  too  firm,  the  iris  may  partially 
break  loose  and  the  aqueous  again  escape,  and  this  may  be  repeated  for  weeks. 
Finally  the  adhesions  become  so  firm  that  the  muscular  power  of  the  iris  cannot 
break  them  up.  The  aqueous  collecting,  now  presses  against  the  posterior  wall  of 
the  cornea,  and  the  iris  is  stretched  through  the  opening  as  through  a  frame,  and 
extruded  in  the  shape  of  a  vesicle,  forming  a  prolapse  of  the  iris  (Fig.  7).  This  varies 
Fig.  7.  from  the  size  of  a  millet-seed  to  that  of  a 

pea.  The  walls  of  the  vesicle  are  thin, 
hence  the  slightly  illuminated  fundus  of  the 
eye  appears  black. 


The  gradual  increase  of  the  vesicle  depends 
chiefly  on  the  stretching  of  the  originally  ex- 
a  b  posed  portion  of  iris,  which  is  adherent  aronnd 

the  edges.  An  addition  to  the  portion  of  iris  involved  only  occurs  if  the  neoplastic  tissue  is  torn 
(by  the  pressure  on  the  vesicle  from  behind)  and  gives  way  somewhat.  But  this  giving  way 
is,  as  a  rule,  very  slight,  the  resistance  of  the  adhesions  being  increased  by  the  action  of  the  mus- 
cles of  the  iris,  which  keep  this  membrane  tense,  and  strive  to  draw  it  away  from  the  opening. 

Not  unfrequcntly  the  vesicle  ruptures,  especially  when  it  is  large,  since  with  the 
extent  of  the  prolapse  the  amount  of  the  intra-ocular  pressure  acting  on  it  increases. 
After  this  second  rupture  the  edges  unite,  the  vesicle  forms  again,  etc.  Finally 
after  a  perforation,  the  walls  of  the  vesicle  folded  together  are  united  by  inflam- 
matory product  to  a  plug  which  thickens  more  and  more,  and  after  closure  of  the 
opening  offers  suflftcient  opposition  to  the  pressure  of  the  aqueous,  and  becomes  a 
flat  corneal  cicatrix,  into  which  the  prolapsed  portion  of  iris  is  transformed,  leaving 
only  a  little  mass  of  black  pigment.  The  iris  is  then  adherent  around  the  posterior 
border  of  the  cicatrix.  Under  such  circumstances  the  pupil  is  free,  at  most  a  little 
elongated,  but  quite  movable,  and  as  the  opacity  is  to  one  side,  vision  is  good  or 
only  limited.  Tliis  limitation  is  mostly  dependent  on  the  loss  of  function  caused 
by  the  attachment  of  the  iris,  and  not  on  the  covering  of  the  pupil. 

But  the  case  is  less  favorable  when  a  portion  of  the  pupillary  margin  of  the  iris 
is  attached  to  the  perforation.  This  may  occur  at  the  time  of  the  perforation ;  or 
when  a  part  of  the  breadth  of  the  iris  was  originally  exposed,  it  may  happen  from 
an  extension  of  the  ulceration.  At  other  times  its  immediate  cause  is  the  partial  de- 
liquescence of  the  j)roduct  that  glues  the  exposed  portion  of  iris  to  the  edges  of  tlie 
ulcer ;  for,  in  the  latter  cjise,  the  parts  of  the  iris  attached  to  the  l^orders  of  the 
opening  are  easily  torn  loose  by  the  pressure  of  the  aqueous,  and  the  pupillary 
margin  of  the  part  engaged  is  driven  into  the  perforation  l)y  the  escaping  aqueous. 

If  the  ulceration  does  not  proceed  further,  the  prolapsed  pupillary  portion  re- 
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mains  glued  to  the  edges  of  the  perforation,  and  the  opening  is  closed  by  the  for- 
mation of  a  plug  (Fig.  8)  which  posteriorly  is  in 
contact  with  the  lens  and  vitreous.     Subsequently,  ^' 

while  the  lens,  under  the  pressure  of  the  collecting 
aqueous  humor,  again  becomes  free,  the  newly- 
formed  mass  gradually  thickens  to  a  cicatrix,  to 
which,  naturally,  the  engaged  part  of  the  pupillarjf 
rone  of  iris  remains  attached.  Thus,  in  proportion 
to  the  amount  of  the  border  engaged,  the  pupil  is  lessened,  and  falls  partly  or  en- 
tirely behind  the  corneal  opacity,  so  that  vision  is  more  or  less  impaired. 

This  state  is  made  still  worse  by  the  fact  that  when  the  aqueous  escapes  the  pupil 
contracts,  so  that  even  with  a  small  perforation  a  relatively  large  proportion  of  the 
pupillary  margin  is  brought  in  contact  with  its  edge  and  there  retained.  Besides, 
after  the  closure  of  the  perforation,  the  iris  muscles  begin  to  act,  but  the  circular 
muscle  has  gained  a  fixed  point  at  the  plug,  toward  which  it  contracts.  Thus  it  suc- 
cessively brings  new  portions  of  pupil  near  the  plug  and  renders  their  attachment 
possible,  especially  when  the  iris  tissue  is  extensively  inflamed.  In  fact  where  the 
pupilUry  margin  is  thus  exposed  and  subsequently  attached  to  the  cornea,  we  often 
flee  (especially  in  peripheral  perforations)  the  opposite  half  of  the  iris  distorted  to- 
ward the  corneal  perforation,  and  the  center  of  the  pupil  is  displaced  in  the  same 
direction.  The  pupil  then  becomes  elongated,  even  slit-shaped,  and  the  margin 
furthest  from  the  perforation  gradually  approaches  it ;  in  some  cases  it  even  reaches 
the  perforation  and  becomes  adherent  to  it,  so  that  the  pupil  is  entirely  closed. 

If  the  exposed  portion  of  the  pupillary  zone  is  somewhat  extensive,  that  is,  if  the  diameter 
of  the  perforation  is  considerable  and  the  papillary  margin  falls  near  the  central  border  of  the 
opening,  after  it  has  become  adherent,  the  exposed  portion  of  iris  may  be  expanded  to  a  vesicle, 
while  its  margin  remains  attached  to  the  central  border  of  the  perforation.  Sometimes  it  also 
happens  that  not  only  the  part  of  the  iris  in  question,  but  a  part  of  the  plug  to  which  the 
papillary  margin  is  attached  is  protruded,  and  hence  arises  a  prolapse  whose  central  portion 
consists  of  newly-formed  substance. 

</.  In  perforations  where  the  posterior  opening  exceeds  the  size  of  a  pea,  even 
where  it  is  peripheral,  a  portion  of  the  pupillary  margin  almost  always  liecomes 
engaged.  The  len.s  pushing  it  forward,  the  exposed  portion  of  iris  is  retained  in 
contact  with  the  post^'rior  wall  of  the  cornea,  where  it  inflames,  begins  to  proliferate 
and  l>ecomes  attachixl  to  the  edges  of  the  perforation.  The  contractc»d  pupil  is  at 
the  same  time  closed  by  a  plug  of  exudation  substance,  which  is  attached  on  the  one 
%\<k'  to  the  anterior  capsule,  on  the  other  to  the  opening  in  the  cornea.  If  the  pro- 
cwH  continues,  gnumlations  soon  form  on  the  exposed  portion  of  iris,  which  gra- 
dually thicken  and  close  the  opening  with  a  cicatrix.  Frequently  after  its  attach- 
ment to  the  margin  of  the  perforation,  the  aqueous,  pressing  from  behind,  bulges 
thv  iris  out  into^  the  form  of  a  vesicle,  as  large  as  a  pea  or  bean,  causing  a  prola])se 

of  the  iris,  which  is  usually  called  a  partial  iris 
Pig.  9.  staphyloma  (Fig.  9).     This  vesicle  may  l^urst, 

and  the  collapsed  wall  form  the  foundation  for 
a  flat  cicatrix.  But  the  vesicle  often  continues, 
the  walls  develop  and  change  to  a  thick  cicatri- 
cial tissue,  and  a  partial  cicatricial  staphyloma 
is  the  result. 
^  y*^  In  these  large  perforations,  the  lens  and  part 
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of  the  vitreous  not  iinfroquently  escape  at  the  moment  of  rupture  or  8ul>se<|Uently. 
The  globe  colhipses^and,  as  a  consequence  of  the  entire  removal  of  intra-ocular  preflsurc, 
marked  hypencmia  of  the  uvea  and  retina  result,  Tlie  perforation  generally  closes 
in  a  few  days,  since,  by  collapse  of  the  globe,  the  edges  of  the  corneal  oi)ening  ap- 
proach each  other,  and  the  perforation  is  also  partly,  covered  by  the  prolapsed 
[)ortion  of  iris,  and  the  pupil  is  obliterated.  Subsequently  the  prolai>sed  iris  be- 
comes adherent  to  the  edges  of  the  perforation,  and  f onus  the  foundation  for  a  more 
or  less  extea<<ive  and  thick  corneal  cicatrix,  which  may  remain  as  such  or  become  s 
partial  cicatricial  staphj'loma.  But  usually  the  cicatrix  remains  flat  and  even,  the 
non-ulcerated  portion  of  cornea  shrinks  up,  the  anterior  half  of  the  eye  flattens  and 
atrophies.  In  many  cases,  after  partial  evacuation  of  the  globe,  intense  inflammation 
of  its  remaining  contents  occurs.  On  account  of  the  hypenemia  resulting  from 
absence  of  intra-ocular  pressure,  there  may  be  hemorrhage,  and  the  cornea,  iris,  and 
even  a  great  part  of  the  choroid  and  retina  may  suffer  from  j)urulent  inflammation ; 
the  pus  is  evacuated  and  the  collapsed  globe  finally  shrinks  to  the  size  of  a  pea  or 
hazel-nut. 

In  rare  cases,  at  the  moment  of  perforation,  the  vitreous  advances  so  suddenly,  that  part  of 
the  retina  adherent  to  its  outer  wall  is  torn  loose  from  the  ora  serrata,  prolapses  and  becomes 
attached  to  the  cicatrix.  Where  there  was  previous  disease  of  the  choroid,  vessels  also  burst 
and  a  mass  of  blood  is  poured  out  between  choroid  and  sclera,  sometimes  to  such  an  extent  as 
to  loosen  the  former  from  the  latter  entirely ;  or  even  the  ciliary  muscle  is  ruptured,  and  the 
blood  flows  outward.  What  remains  coagulates  and  organizes,  while  the  eye  gradually  atrophies. 

e.  If  the  cornea  is  de^troyv'd  by  purulent  inflammation  or  necrosis,  of  course  the 
lens  and  vitreous  escape  more  easily,  and  in  such  cases  phthisis  of  the  glo1>e  fre- 
quently results.  Cases,  however,  occur  where  the  lens  ret^iins  its  normal  relation  to 
the  ciliary  body  and  preserves  its  integrity,  or  where  only  the  anterior  capsule  is  torn 
and  the  nucleus  of  the  lens  evacuated.  Then  the  iris  appears  stretched  behind  the  ab- 
normal opening,  the  pupil  is  contracted  and  is  soon  closed  by  a  neoplastic  plug,  which 
l)osteri()rly  unites  intimately  with  the  anterior  capsule.  The  iris  prolifenites,  swells, 
becomes  more  vascular,  and  fleshy  warts  arise  on  its  surface.  By  tluso  its  exterior 
Z(Mie  is  united  with  the  ulcerated  edges  of  the  perforation.  Su))sequontly  this  neiv 
formation  thickens  to  a  cicatrix,  which  gradually  contracts  to  a  round  or  oval  plate  as 
large  as  a  i)ea.  The  anterior  zone  of  the  sclera  is  thus  deviated  toward  th«.-  optic  axis, 
and  is  not  uufrequently  much  flattened;  while  the  globe,  as  a  whole,  atrophies. 

Moreover,  it  not  uufrequently  happens  that,  after  closure  of  the  pui)il  and  attach- 
ment of  its  margin  to  tlie  anterior  capsule,  the  exposed  iris  is  partly  or  entirely 
l)ulgt;dout  by  the  collecting  a<iueous  into  a  vesicular  protrusion,  beyond  the  scleral 
opening.     This  is  called  total  iris-staphyluma. 

If  the  entire  iris  is  ])rolni)S('d.  the  zenith  of 
"^'     *  the  vesicle  usually  appears  unl^ilicated  (Fig. 

10),  US  the  plug  cl(>sing  tlie  pupil  do(»s  not 
stretch  so  nuicli  as  the  iris  itself.     This  re- 
sult su])])()ses,  of  course,  that  the  i)lug  has 
loosened  from  the  anterior  capsule,  or  that 
,  the  zonula  has  ruptured  and  the  lens  has 
followed  the  plug  into  the  concavity  of  the 
staphyloma.      "Where   the   anterior    capsule 
maintain^  its  normal  ])osilion,  and  the  jmpillary  margin  of  the  iris  has  not  brokeu 
loo^e  from  it,  the  bulging  can  only  occur  at  one  or  more  parts,  while  the  remainder 
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of  the  iris  and  its  pupillary  zone  maintain  their  normal  position,  and  gradually 
chanjfe  to  a  flat  cicatrix.     The  staphyloma  then  usually  appears  puffed  up  in  places. 

The  protrusion  is  not  always  equal  at  all  points.  Not  unfrequently  adhesions 
form  between  the  posterior  surface  of  the  iris  and  the  anterior  capsule,  which 
present  obstacles  to  the  protruding  action  of  the  aqueous ;  they  are  often  stretched 
out  to  threads  before  they  rupture,  and  they  retract  certain  points  on  the  surface  of 
the  iris.  In  other  cases  the  tissue  of  the  iris  itself  thickens,  and  at  certain  points  of 
the  vesicle,  tendinous  opacities  form  which  are  less  extensible.  In  both  cases  the  sur- 
face of  the  staphyloma  appears  uneven  (Fig.  11),  with  furrows  running  in  different  di- 
rections.    It  acquires  a  distant  resemblance 

to  a  bunch  of  grapes,  hence  the  name  sta-  ^-  ^^* 

phyloma  iridis  racemosum. 

Staphyloma  of  the  iris  may  burst  and 
again  fill  up,  or  after  repeated  ruptures  may 
remain  folded  up,  and  give  rise  to  a  flat  cic- 
atrix, or  the  walls  may  thicken  and  form 
a  complete  corneal  staphyloma.  Then  the 
eyeball  is  generally  enlarged,  though  itsf 
deeper  structures  may  atrophy. 

Treatment. — ^The  indications  are  to  limit  and  suppress  the  suppuration,  to 
present  the  best  circumstances  for  a  cure,  to  shun  the  secondary  accidents,  and 
lessen,  as  far  as  possible,  bad  results. 

1.  The  same  means  may  be  used  to  hinder  suppuration,  and  thus  arrest  the  pro- 
gn>ssing  destruction  of  the  cornea,  as  in  other  forms  of  keratitis.  Of  course  the 
caase  must  first  be  removed.  Occasionally  this  suffices  to  induce  the  process  to  re- 
cede. In  the  neuroparalytic  form  especially  the  application  of  a  protective  band- 
a'^e,  which  keeps  off  injurious  influences  and  may  prevent  abnormal  dryness,  usu- 
ally suffices  to  cause  resorj^tion  of  existing  infiltration  or  cicatrization  of  ulcers. 
Tlie  indications  for  treatment  depend  greatly  on  the  intensity  of  the  existing 
symptoms  of  irritation. 

n.  When  the  process  begins  with  decided  symptoms  of  vascular  and  ner\'ous  ir- 
rit:iti(>n,  and  so  long  as  it  progreases  with  great  hyperoemia,  chemotic  swelling  of  the 
nviijhl Hiring  vascular  parts,  as  well  as  with  great  local  elevation  of  temperature;  strict 
;intij>hlogistic  regimen,  cold  appliciitiona,  and,  if  required,  local  blood-letting,  are 
in'liftited-  Besides  these,  instillations  of  atropine  repeated  several  times  daily,  and, 
whtn  the  affection  is  very  painful,  hypodennic  injections  of  moq)hia  are  required. 

h.  Wliere  the  vascular  as  well  as  the  nervous  symptoms  are  only  moderate  ;  be- 
-iU-s  suitable  regimen,  we  will  only  need  to  use  the  protective  bandage,  and  one  or 
two  instillations  of  atropine  daily.  The  mydriatic  is  dangerous,  however,  if  the 
ulis<"?»ss  is  so  situated  that  a  prolapse  of  the  pupillary  portion  of  the  iris  is  to  be 
f'rarc<l  should  p'jrfoi-ation  of  the  cornea  occur  wiiile  the  pupil  is  dilated ;  under 
ioch  circumstances  it  had  better  be  avoided  if  possible. 

1.  If  the  aljscess  is  developed  with  relatively  slight  vascular  irritation  but  in- 
t(-iw  ciliary  neumsis,  hypodermic  injections  of  morphia  should  be  combined  with 
th"  en'>rgetic  ase  of  atropine  and  the  protective  bandage.  If  this  does  not  lessen 
tbi-  W'vere  nervous  symptoms,  we  may  have  a  trusty  nurse  apply  temporarily  (and 
alternately  with  the  protective  bandage)  compresses  wet  with  warm  w^ater  or  chamo- 
milf  tea  of  al>out  100'  F. 

At  the  name  time  the  atropine  la  to  be  continued ;  occasionally  the  sufferings  of  the  patient 
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arc  very  much  eased  by  this  procedure,  without  our  having  to  fear  much  extension  of  the 
abscess.     Perhaps  this  result  is  due  to  a  diminution  of  tension  in  the  cornea. 

But  so  soon  as  the  ciliary  neurosis  recedes,  that  is,  when  the  pain  is  lessened  or 
removed,  the  warm  applications  should  be  given  up.  Tlieir  too  long  continoanoe 
usually  causes  severe  conjunctival  hypccsmia,  or  even  inflammation,  and  may  lead 
to  annoying  increase  of  suppuration  of  the  cornea  (Oraefe,  Clauen,  Stavenhagen). 

In  the  greater  numl>er  of  cases  this  method  of  treatment  will  be  found  sufl^dent 
But  it  may  occur  tliat  the  remedies  named  have  no  effect,  or  that  the  irritation, 
especially  the  exceedingly  painful  ciliary  neurosis  lessens,  while  the  snppnration 
continues ;  the  inflammatory  product  extends  further  in  the  adjacent  cornea  and  thus 
causes  it  to  be  destroyed,  that  is,  the  inflammatory  point  extends  and  is  finally 
connected  with  iritis,  and  often  with  hypopyon,  and  thus  the  eye  is  completely 
lost  by  phthisis  of  the  cornea  or  suppurative  panophthalmitis. 

Tliis  resistance  of  the  disease  to  remedies  which  are  at  other  times  effectual,  may 
be  thus  explained.  Resorption  is  difficult  when  there  is  a  great  amount  of  puru- 
lent infiltration,  and  is  not  quite  enough  to  prevent  a  i)erforation.  But  this  perfora- 
tion does  not  always  occur  by  the  shortest  way,  but  very  frequently  not  until  the 
pus  has  become  widely  distributed  and  a  large  portion  of  the  cornea  is  destroyed. 
Bedsides,  the  advancing  destruction  of  the  cornea  is  not  always  to  be  ascribed  to  the 
inflammation  and  the  deliquescing  propertias  of  the  infiltration,  but  in  part  to  the 
decided  pressure  under  which  the  infiltrated  and  the  tissue  adjacent  to  it  are  placed. 
It  has  been  suflicieutly  shown  how  destructive  is  pressure  to  the  nutrition  of  in- 
filtrated tissue. 

From  wliat  has  been  said,  we  see  that  the  direct  indication  is  to  evacuate  masses 
of  pus  in  which  these  evils  are  threatened,  or  at  least  by  relaxation  of  the  tension  of 
the  cornea  to  place  it  in  less  danger.  Indeed  it  is  a  recognized  fact  shown  by  ex- 
perience, that  suppuration  in  the  corner  heals  rapidly  after  perforation  and  prolapse 
of  the  iris  have  occurred.  It  does  not  then  advance,  but  the  material  that  can  not 
be  healed  is  thrown  off,  the  floor  of  the  ulcer  clears  up,  and  it  soon  heals.  We  were 
thus  led  to  imitate  this  natural  process,  but  at  the  same  time  to  avoid  any  further 
loss  of  substance  and  prolapse  of  iris.  Paracentesis  of  tlie  cornea  thus  became  a 
moans  of  treatment. 

Tliis  operation  appears  to  be  especially  indicated — 

1.  In  large  al^scesses  and  onyces. 

2.  In  absct^sses  which  have  opened  posteriorly,  but  which  fill  up  rapidly  and 
show  a  great  disposition  to  extension. 

8.  In  supi)umtions  of  any  kind  accompanied  by  intense  vascular  and  nervous  ir- 
ritation, and  whv.Mi  the  tissue  is  exposed  to  great  pressure  on  account  of  the  amount 
of  the  infiltration. 

4.  Tlie  evacuation  of  pus  into  the  anterior  chamber,  or  even  into  the  deeper  parts 
of  the  eve,  renders  the  indication  more  decided,  even  renders  it  absolutely  necessary. 

According  to  the  above,  the  object  of  the  operation  is  not  by  any  means  simply  the  evacua- 
tion of  the  infiltration.  If  it  were  bo,  it  would  be  fruitless  in  most  cases.  For  pus  that  is  flnid 
and  ca[)ablc  of  being  evacuated,  is  rarely  foimd  at  a  time  when  paracentesis  could  8er\'e  as  a 
preventive  against  progressing  destruction  of  the  cornea.  In  spite  of  this,  even  in  these  cases 
the  result  of  i)araccntcsis  is  often  beneficial.  The  pain  is  usually  lessened  or  altogether 
removed,  and  frequently  the  progress  of  the  abscess,  as  well  as  the  destruction  of  the  corneal 
elements,  in  it  are  arrested.  It  is,  moreover,  certain  that  the  same  results  are  attaineil  w^hen  the 
I)uncturc  is  made  outside  of  the  abscess  in  the  sound  cornea. 
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TM»  r»ib«r  diAproT«i  tlie  recently  ni^ed  neceuity  of  evftciiating  the  nl»CiB«ii  at  all  faazudt ; 

r  tkiB  parpo^  it  wo*  recoi&me&ded  to  enter  the  abaccRs  lit  itt  Igwet  extremity,  and  pass  froill 

Ito  lb«  mUrior  chamber  at  it*  upper  bord^^r.     Thns  iht^  a^in^ns  humor  would  flow  thn^ngli 

E  Ihortiuijhiy  wHib  it  out;  any  pim  rcmaiEking  (»  to  be  pickefl  away  with  toothed  forct-ps.     Tt 

hi  tbut  in  ibi«  numiier  a  ottro  will  be  AfiRlBtcd,  »lnce  tho  oqueouii  will  not  evert  tbe  edge*  of 

r  WMBid  by  puftbing  them  into  the  tmok  of  the  wonnd,  and  tho*  pi^rent  union  {A. 


U  in  abiOftB  hm  been  i*art1j  or  entirely  emptied  by  pnrao«?iit<^  or  apontsneoua 
t|3tuTi%  and  !l^  anti'rior  wull  tben  appenrs  tbin,  and  tbtTe  ii^  IHtk^  prtjspect  of  its 
Dtttinuij]^  iiitaet,  It  is  Ix^t  to  remove  it  with  ibc  ^hnrp  edge;  of  a  DhvIcVs  spoon^  so 
»  ehanife  Iht^  cavity  of  tlie  Bbscesi  to  an  uj)ea  uleer,     Wbt'H  undortiiking  the 
tioii  w*?  iiiu^t  alwaja  reniemlier  tbat  the  dWnses  demflnding  iitiracentcJsis  nro 
nflt'lvt^  Mfiousi,  ond  that  tlie  operation  doen  not  by  any  incanM  oiTer  ii  et^rtuinly 
Ilk  iTsult,  but  rather  that  in  spite  of  it  the  process  continues,  und  tniiy  Ksnlt 
My. 

riidoi*bt«llr  inn  eh  of  this  want  of  success  h  due  to  the  fact  thai  the  opening 
frftdily  dt>st>  iij^inj  the  unfavoralde  conditions  return  hc*fore  the  resolution  of  the 
dbt-n^f'  m  (i^\irt.'d.  We  should  therefore  wake  the  opening  as  broad  aa  poa&iblc^ 
ind  in  iit|^*nt  cases  often  rt'Oiien  it  by  means  of  DavieFs  q>oon,  or  a  delicate  spatula. 

The  lr«ir|ucDt  iuRofficiency  of  one  pa7&oent«BLA  led  to  tbo  tml  of  iridectoiiiy  at  a  time  when 
th*  irin  »»»  eonHidcrecj  to  W  drawn  into  the  proce«B  { Orttrft^  Mooren,  Ciftaaen),  The  rc.>iiu)ta 
«n  tiia  whsii^  were  cattflfactoiy.  ThU  may  be  explained  I>y  the  large  op^iing,  and  the  more 
i  O01iaol]d*ti<ni  of  the  hue  of  uniou^  \tdthout  Nuppo«mg  that  the  eatfeing  oflT  of  the  ina 
I  anytbJn^  to  do  with  it  The  peripheric  liticar  jtectiou  witli  thti  nmaU  kntfo  ii  now  pre- 
I  U  %ht  k{io«^liafi«d  kmilo  {Gra^e).    Yet  erea  iridectomy  has  not  answered  all  the  ex- 


feye^f  recently  it  is  bclieveil  that  the  proper  trentnient  hiis  Iktu  found  in  a  free 
HTvetse  secUon  of  the  pundeut  tMilleetion.     This  operation  h  jK^rfomu'tl  on  ulcera 
idl  »rc  rery  mucli  inclined  to  extend  liujKJrtlt^iaUy,  f?«pecially  toward  one  side, 
ami  whieh  are  apt  to  lie  coinpltc^ted  ^ith  iritis.     The  eyeball  is  Hxed,  t]ie  lids  held 
a^nart,  wliile  a  Oraefe-s  cataract  knife  is  entered  oq  the  outer  liorder  of  the  cornea 
witlim  tb*'  m\i  heallliy  corneal  sulwtance,  carried   ra]>idly  llirou^jfb  the   antmor 
diamlMrr,  and  brongbl  out  on  «ouRd  tmud  so  that  the  tioor  of  the  ulcer  shall,  aa 
wi^f,  \i€  balT^  doing  this  lafit  by  a  sort  of  sawing  motion.     Tlie  eye  is  then 
rl  by  a  f^implc  compress,  and  treated  ^^  ith  atropine.     But  since  tlio  wound 
cloar  within  an  hour,  or  even  earlier,  in  order  to  lie  ci'rtain  c^f  an  effect  it 
I  iBoiiid  be  np<?nril  witli  a  delicate  simtula,  at  first  twice  a  day,  but  ssplistfquently  at 
knfiT  interval  iSa^wiUrh).     The  resultw  of  this  treatment  are  very  highly  spoken 
•il    Y«t  we  ftbould  n*Jt  df^Hde  aw  to  the?  rtdatjve  value  of  thi??  openition  over  a 
pamcent4»b  until  further  coiupariKoas  have  been  made.      It  h  certainly  a 
moit*  srrcro  prooedur*?, 
AfUr  pttnit^entesis  of  the  cornea  the  protective  liandagc  sht^uld  be  applied^  the 
•hottld  iie  kept  in  Lietl,  ivbile  a  general  antipldogiMic  regimen  is  maintained. 
lAlEeMeaan  atropine  Kolution  should  1h'  repeatedly  dn:>pi>ed  in  the  eye-     But  if 
tti  ati*nslon  of  the  purulent  inJiltratiou  and  thu  severity  of  the  inflamtnation  forbid 
iht  hfitpt*  timt  cnougU  of  tbe  cornea  will  be  preserv^ed  for  an  artitieia!  pupil,  tt  is 
in  favor  4Uppurjrio^luoii||(Ml9^>£.><^a(ff^  dip^K-d  in  wanu  water,  or 

fliuttioij  of  iwulUec^p  aSBr  tlitisWrent  the  suppuration  froui  laiitiug  for 
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weeks,  and  Anally  even  endangering  fhe  general  conditicm  of  the  patient  In  total 
absceflses  of  the  cornea,  especially  when  it  is  an  aooompaniment  of  saj^uratiTV  pan* 
oplithalmitiB,  sach  a  treatment  after  paracentesis  and  partial  eracoatioii  of  tiw  p«i 
from  the  globe  is  especially  to  be  recommended. 

d.  In  the  case  of  ulcerations  which  are  not  irritable,  bat  which  steadily  adfumt 
especially  superficially,  very  carefully  applied  warm  compresses,  alternating  willi 
the  bandage,  and  the  instillation  of  an  atropine  solution,  are  apt  to  do  good.  ▲ 
little  reaction  is  usually  seen  after  this  treatment:  the  conJunctlTa  and  epiadsnl 
tissue  become  injected  and  swell  somewhat,  the  eye  becomes  more  sensitiTa,  and  ia 
opaque  line  of  demarcation  forms  around  the  ulcer,  oyer  whidi  the  pus  witih  diA- 
culty  advances. 

Generally  speaking,  the  rule  is  to  make  the  applications  the  warmer,  the  less  tiba 
irritation.  Tet  the  temperature  should  never  exceed  106^  F.  As  fast  as  the  raadifla 
sets  in,  the  heat  of  the  applications  should  be  lessened,  and  finally  only  the  bandaga 
and  atropine  employed.  In  case  the  reaction  is  Terf  great,  we  may  periu^  ba ; 
obliged  to  employ  cold  applications,  leeches,  and  so  on.  The  existence  of  iritis  and 
hypopyon  where  there  is  no  irritation,  does  not  contraindicate  the  hot  appIicstionsL 

The  cause  has  also  no  influence  on  the  indications  for  this  treatment  {QrtufH^ 
With  careless  patients  and  attendants  warm  compresses  are  apt  to  be  haimfol,  aal 
the  bandage  may  as  well  be  substituted  for  them. 

e.  &f.  Irritating  agents  are  to  be  used  in  chronic  ulcere  which  exist  for  waeki  = 
continually  secreting  a  small  amount  of  'pus,  and  which  resist  all  treatment,  baft 
steadily  advance  in  depth  and  surfoce ;  also  in  ulcerative  losses  of  substanoe,  wlikh, 
after  having  cleared  up,  do  not  show  the  slightest  tendency  to  fill  up,  and  wUdixa- 
main  for  weeks  with  an  entire  absence  of  all  symptoms  of  irritation.  They  aie  to 
be  used  with  care.  Their  object  is  the  exdtation  of  the  nutritive  process  in  the 
cornea,  and  thus  favor  the  formation  of  new  corneal  tissue.  The  applications  mart 
to  be  recommended  are  the  ointment  of  the  yellow  oxyd  of  mercury,  and  pendlingi 
with  pure  or  dilute  tincture  of  opium.  Warm  compresses  do  very  little  good  in 
such  cases. 

The  use  of  solutions  containing  lead  as  well  as  the  instillation  of  coUyria  of 
acetate  of  lead,  nitrate  of  silver,  sulphate  of  zinc  and  copper,  in  which  there  is  lau- 
danum, should  bo  avoided.  These  solutions  readily  form  precipitates  on  the  floor 
of  the  ulcer,  which  adhere  very  firmly,  and  when  used  for  a  long  time  become  in- 
crusted,  and  since  they  become  covered  over  by  granulations,  become  actually  in- 
capsulated  and  leave  dense  opacities. 

3Iore  dangerous  still  the  use  of  the  real  caustics,  especially  the  much- vaunted  ni- 
trate of  silver.  Even  the  most  careful  and  delicate  touching  of  the  base  of  the  ulcer 
"w-ith  nitrate  of  silver  in  substance,  is  apt,  on  account  of  the  ready  solubility  of  the 
pure  agent,  to  cause  great  destruction  of  tissue,  and  thus  considerably  enlarge  the 
ulcor.  Besides,  the  reaction  after  such  a  procedure  is  usually  very  severe,  and  in 
conseciuc'uce  the  suppuration  is  increased  instead  of  lessened,  and  the  loss  of  sub- 
stance grows  larger. 

2.  When  the  inflammation  has  passed  its  hight,  and  the  diminution  of  the  accom- 
panying irritation  shows  that  it  is  on  a  decline,  when  the  ulcer  has  ceased  to  en- 
large, we  will  find  any  very  active  treatment  to  be  useless,  and  it  may  even  prevent 
healing.  The  treatment  should  then  be  confined  to  the  removal  of  all  harmful  in- 
fluences, to  which  end  the  eyes  should  be  carefully  protected,  especially  by  the 
wearing  of  a  bandage.   "VVlicn  the  sensitiveness  of  the  eye  is  completely  removed,  and 
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the  loss  of  sul)stance  of  the  cornea  is  completely  filled  up,  the  patient  may  gradu- 
ally, and  with  the  greatest  care,  return  to  his  ordinary  employment. 

If,  after  the  ulcer  has  filled  up,  an  opacity  remains,  we  may  try  the  insufilation 
of  calomel,  and  subsequently  the  ointment  of  the  yellow  oxyd  of  mercury  for  the 
purpose  of  clearing  it  up.  But  these  agents  should  be  used  with  the  greatest  care 
and  at  first  only  experimentally. 

3.  Besides  these  general  indications  the  peculiar  circumstances  of  each  case  of 
suppuration  will  furnish  a  number  of  special  ones,  whose  exact  carrying  out  is  not 
less  necessary,  if  we  desire  that  the  treatment  shall  in  some  degree  answer  the  above 
detailed  requirements. 

In  open  ulcers  we  should  pay  especial  attention  to  any  projection  forward  or 
bulging  of  the  base  of  the  ulcer. 

Since  we  have  no  means  of  increasing  the  resisting  power  of  the  thinned  cornea, 
we  ihould  avoid  with  the  greatest  care  the  momentary  increase  of  the  intra-ocular 
pressure.  The  use  of  the  protective  bandage  is  the  best  means  of  accomplishing 
thia.  Of  course  it  increases  the  intra-ocular  pressure,  but,  since  it  acts  directly  upon 
the  anterior  wall  of  the  globe,  it  neutralizes  the  intra-ocular  pressure  in  part,  exactly 
in  the  position  in  which  this  can  do  harm.  It  is  also  of  the  greatest  importance 
to  avoid  powerful  contraction  of  the  recti  muscles.  For  this  purpose  we  may 
tdvise  rest,  best  in  the  recumbent  posture,  and  especially  should  the  patient  avoid 
sneezing,  coughing,  vomiting,  straining  at  stool,  crying,  stooping  the  head  quickly, 
and  so  on. 

When  the  extent  of  the  purulent  collection  and  the  intensity  of  the  inflammatory 
f^ymptoms  forbid  all  hope  of  saving  a  suflScient  portion  of  the  cornea  for  an  artificial 
pupiL  it  is  advisable  to  hasten  the  formation  of  pus  by  warm  applications,  and  thus  pre- 
vent the  suppuration  from  going  on  for  weeks,  and  injuring  the  general  health  of  the 
patient.  In  total  a})8cess  of  the  cornea,  where  it  is  one  of  the  symptoms  of  purulent 
panophthalmitis,  tljc  above  proceeding  is  especially  to  be  recommended  after  pamcen- 
t^fs.     In  desperate  cases  the  enucleation  of  the  globe  is  then  sometimes  justifia]>le. 

In  open  ulcers,  besides  a^^sisting  the  formation  of  pus,  we  must  attend  to  any 
buhdng  out  of  the  floor  of  the  ulcer.  The  cornea  should  be  supported  by  a  "  pro- 
tective bandage,''  in  spite  of  the  fact  that  the  total  intra-ocular  pressure  is  thus 
increased-  If  cold  be  indicated  at  the  same  time,  ice  compresses  maybe  used  to  act 
hy  their  weight  and  temperature.  They  diminish  intra-ocular  pressure  by  lessening 
the  amount  of  l>lood  in  the  eye.  Spasm  of  the  recti  muscles  sliould  be  prevented 
a>  much  a.H  i>ossible,  by  having  the  patient  remain  in  bed,  and  avoid  sneezing,  cough- 
in:;,  straining,  &c. 

In  extensive  deep  ulcers,  this  does  not  always  suflice  to  prevent  perforation. 
llenre,  if  this  is  imminent,  it  is  advisable  to  perform  paracentesis  at  the  thinnest  part 
"f  th«'  floor  of  the  ulcer,  after  a  previous  dilatation  of  the  pupil.  Or,  in  case  there 
*!•  a  large  central  ulcer  which  renders  it  probable  that  there  will  be  a  thick  cicatrix, 
»hich  will  require  an  artificial  pupil,  we  may  try  an  iridectoniv.  Tliis  often  pre- 
vent* an  extensive  rupture  and  an  enlargement  of  the  opening  by  progressive  de- 
<niction  of  the  floor  of  the  ulcer. 

In  restiye  and  struggling  patients,  it  is  advisable  to  undertake  the  operation  andcr  anaes- 
toetks,  in  order  to  prevent  strong  contractions  of  t\m  mascles.  The  eye  should  be  covered  by 
i  protective  bandage  while  the  anaesthetic  is  being  given.  There  will  always  be  some  diffi- 
oitT  in  performing  the  operation,  and  the  ulcer  often  ruptures  in  consequence  of  the  great 
m-iKalar  contraction  before  the  incision  is  made,  or,  at  least,  before  it  is  completed. 
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After  artificial  or  spontaneous  perforation,  antiphlogistic  regimen,  but  especially 
rest  and  the  application  of  a  pressure  Imndage,  arc  strongly  indicated.  In  this  caie 
the  pressure  bandage  also  has  the  object  of  increasing  to  some  extent  the  madi 
diminished  intra-ocular  pressure,  and  lessening  the  tendency  to  passive  congestion, 
hemorrhage,  and  inflammations  of  the  deeper  parts  of  the  eye. 

A  second  very  important  and  never- to-be-neglected  rule  is  the  removal  of  the 
pupillary  margin  from  the  vicinity  of  the  thin  part  of  the  ulcer.  Where  the  perfo- 
ration appears  probable,  or  even  possible,  as  well  as  when  it  is  to  be  artificially  pro- 
duced, it  must  be  rememlwred  that  the  attachment  of  the  pupiifary  margin  to  the 
edges  of  the  perforation  injuries  the  eye  as  an  optical  instrument  more  than  the 
attachment  of  a  part  from  the  hreadth  of  the  iris  or  the  anterior  capsule. 

In  small  ulcers,  and  particularly  in  cases  where  the  floor  of  the  ulcer  is  deeply 
excavated  at  a  very  circumscribed  spot,  and  i>erf  oration  threatens,  these  requirements 
are  easily  fulfilled.  If  such  an  ulcer  or  the  thinnest  part  of  an  extensive  ulcer  be 
near  the  center  of  the  cornea,  the  pupil  must  l>e  dilated  as  much  as  possible.  In 
peripheral  ulcers  it  must  be  contraeted.  If  the  perforation  is  to  Ikj  exi^ectedat  aboot 
the  middle  point  of  one  of  the  meridians  of  the  cornea,  the  pupil  may  be  either 
umch  ctmtracted  or  much  dilated.  But  inasmuch  as  the  means  for  continued  dila- 
tation of  the  pupil  are  more  trustworthy  than  those  for  its  contraction,  the  former 
is  preferable.  It  is  well  known  that  the  mydriatics  serve  to  dilate  the  pupil,  and 
kei'p  it  dilated ;  for  the  opi>osite  purpose  we  use  the  preparations  of  calabar-bean. 
If  the  perforation  has  already  occurred,  and  a  part  of  the  iris  distant  from  the 
pupil  lies  over  or  in  the  opening,  the  activity  of  the  sphincter  must  not  be  weak- 
ened by  the  use  of  mydriatics ;  but,  on  the  contrary,  if  a  slight  irritant  would  not 
b^*  dangerous,  calabar  preparations  should  1>e  used.  But  in  all  other  cas?8  atropine 
should  be  used  to  keep  the  pupillary  margin  away  from  the  opening,  and  prevent 
th3  adliL'sion  of  large  portions  of  it  witli  the  exudation  plug. 

In  peripheral  and  very  small  perforations,  the  perfect  action  of  the  contractor  of  the  pnpil 
is  of  great  use,  Ijecause,  after  restoration  of  the  anterior  chaml>er,  it  facilitates  the  separation 
of  the  portion  of  iris  attached  to  the  edges  of  the  wound.  But  in  more  extensive  ])crforatioiu, 
where  the  formation  of  an  anterior  synechia  is  not  to  l>e  avoided,  it  seconds  the  opposition  of 
the  adhesions  to  the  traction  of  the  part  of  the  iris  which  is  exposed  and  bulged  forward  by 
tlio  aqueous,  and  may  thus  impede  the  rei)eated  opening  of  the  anterior  chamber,  and  especiaDj 
may  prevent  any  of  the  pupillary  margin  from  being  subsequently  pressed  into  the  opening. 

If  the  prolapse  bulges  forward,  and  the  vesicle  increases  more  and  more,  on  aecoimt 
of  the  relative  incroiisc  of  the  pressure  on  its  posterior  wall,  it  is  possiV>le  that,  in 
spite  of  the  contraction  of  the  sphincter,  tlu'  adherent  new  fonnatlons  may  give  way, 
and  the  pui)illary  margin  may  be  pressed  into  the  opening.  To  prevent  this,  the 
l)rojeeting  piece  of  iris  should  be  snipped  off  with  a  pair  of  scissoi-s  curved  on  the 
tlut,  and  w  protective  bandage  worn  till  the  perforation  has  completely  healed. 

(Cauterization  of  the  prolapseil  portion  of  iris  is  very  dangerous.  The  subsequent  reaction 
is  very  severe,  and  injurious  iritiH  not  unfrequently  occurs.  Instillation  of  laudanum  is  also 
harmful,  as,  on  account  of  the  severe  pain  that  this  remedy  causes,  strong  contractions  of  the 
muscles  of  the  eye  are  usually  pro<luced^  and  these  may  cause  enlargement  of  the  prolapse, 
new  i)erforatioU8,  and  even  prolapse  of  the  pupillary  margin.  Attempts  to  reduce  prolajise  of 
the  iris  by  means  of  sounds  ur  other  instruments  are  fruitless,  and,  on  account  of  the  mechani- 
cal irritation  they  cause,  are  dangerous. 
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If  the  ulceration  be  extensive,  and  a  large  perforation  is  to  be  feared,  mydriatics 
are  always  to  be  used.  Of  course  we  can  rarely  remove  the  pupillary  margin  from 
the  vidnity  of  the  future  perforation.  Mydriatics  are  useful  from  the  fact  that  if 
the  pupil  is  widely  dilated  when  a  prolapse  occurs,  a  relatively  smaller  part  of  its 
extent  becomes  engaged  in  the  opening  than  when  the  pupil  is  contracted;  and  the 
resulting  corneal  cicatrix  is  less  apt  to  impair  vision. 

We  shoiild  here  remark  that,  under  such  circamBtanoeB,  instillation  of  atropine  may  readily 
prove  dangeioiis  in  anxioos  and  restive  patients ;  for  they  usually  contract  the  muscles  of  the 
eye  with  all  their  power,  at  the  moment  the  Uds  are  opened  and  the  solution  dropped  in.  Thus, 
not  only  perfontion  of  the  cornea,  but  evacuation  of  the  lens  and  vitreous,  may  be  caused. 
In  such  caaaa  it  is  advisable  simply  to  depress  the  lower  lid  with  the  finger,  and  paint  its  inner 
sarfaoe  with  a  atrong  (three  to  four  grains  to  f  j. )  solution  of  sulphate  of  atropia. 

If  the  cornea  is  already  largely  perforated,  and  a  considerable  portion  of  the  iris 
with  its  pupillary  margin  exposed,  the  indications  are  to  oppose  the  protrusion  or 
staphyloma  of  the  iris  and  malcurvature  of  the  now  ulcerated  portions  of  cornea.  A 
pressure  bandage  is  here  absolutely  necessary,  and  it  must  be  carefully  worn  till 
complete  dcatrization  of  the  cornea  has  occurred. 

If  staphyloma  of  the  iris  be  already  developed,  it  is  best  to  split  it  from  end  to 
end  with  a  cataract  knife,  or  to  remove  part  of  it  by  passing  a  cataract  knife 
through  its  base  and  cutting  off  the  flap  thus  formed  with  scissors  curved  on  the  flat. 
After  either  operation  a  pressure  bandage  must  be  worn  till  complete  cicatrization. 
(See  treatment  of  cicatricial  staphyloma.)  Simple  paracentesis  of  the  staphyloma  is 
less  certain  in  its  results  and  must  often  be  re|>eated. 

If  the  lens  and  part  of  the  vitreous  be  already  gone,  we  must  try  to  prevent 
further  injuries,  and  limit  as  much  as  possible  the  fonnation  of  pus  by  the  api)lica- 
tion  of  the  pressure  bandage,  and  regulating  the  diet,  &c.,  of  the  patient.  If,  how- 
ever, phthisis  of  the  globe  fairly  begins,  it  is  best  to  hasten  suppuration  by  warm 
api)lications,  and  thus  terminates  the  process. 

Opening  the  Anterior  Chamber — Paracentesis  op  the  Cornea. 

Indications. — The  operation  appears  to  be  indicated — 

<i.  In  extensive  abscesses  in  the  cornea,  when  it  is  desired  to  evacuate  fluid  pro- 
ducts or  to  remove  a  pressure  injurious  to  the  tissue,  or  to  prevent  the  protrusion  and 
rupture  of  the  floor  of  an  ulcer. 

h.  For  the  purpose  of  removing  large  quantities  of  pus,  blood,  swelled  portions 
of  cataract,  &c. 

r.  Perhaps  in  diffuse  keratitis,  for  the  sake  of  relaxation. 

Quite  recently  it  is  said  that  a  kind  of  magic  remedy  has  been  found  in  systematic  and  un- 
limited repetitions  of  paracentesis,  that  its  influence  on  the  nutrition  benefits  almost  all  possible 
diieases,  removes  commencing  congestion  and  atrophy,  cures  cataract,  glaucoma,  drc.  (Sperino). 
Unprejadiced  observations,  however,  have  destroyed  these  unbounded  hopes  and  shown  the 
operation  to  be  inefTective. 

Operation. — Tlic  patient  should  lie  down.  Tlie  lids  should  be  opened  as 
wide  as  iKWJsible,  and  held  so,  while  a  lance-shaped  knife  is  passed  obliquely 
through  the  alwcess  into  the  anterior  chamber  (Fig.  12),  making  a  wound  one  and  a 
half  to  two  lines  long.  The  incision  should  always  be  made  at  some  distance 
Irom  the  margin  of  the  cornea,  and  obliquely  to  its  surfaces,  because  prolapse  of 
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Fi^.  13.  tijg  jj^g  J3  ^ima  ijggi  Qvoidpd.     It  is  hardly  neeesaAry  to  remark  that,  after 
/V      triivcrsiiig  Dfscemet'9  membnitie^  the  point  of  the  knife  should  be  tuJTi':d, 
\/     to  livoid  wQundiai^  tlie  anterior  oipsule. 
Immediately  after  the  operiition, 
a  aecurtj  and  wdl-Htting  pret^ure 
bandage  should  be  npplicd,  tho  pa- 
tient kept  quietly  ill  bed,  and  other- 
wise treated  as  after  the  formation 
of  an  artiiieial  pupil.     After  two 
days  the  wound  is  usually  healed 
and  the  danger  cauftcd  by  tlie  opera* 
tr  \    tion  h  over, 

[A  stop  knife  is  safer  for  the 
j>erfoniiance  of  paracentesis  than 
the  ordinary  lance-idiaped  knife.] 
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Results     of     Keratitis. 

1.  PANNUS. 

Pathology. — ^By  pannus,  a  vascular,  superficial  cloudiness  of  the  cornea  is  gen- 
erally understood.  Chronic  keratitis,  therefore,  often  comes  under  the  head  of 
pannus.  But  in  the  strict  sense,  pannus  is  the  product  of  a  precedent  inflammation, 
in  which  the  change  of  tissue,  as  shown  by  the  formation  of  new  elements,  has 
ceased,  and  the  nutritive  process  is  confined  to  the  maintenance  or  advance  of  the 
neoplasia  already  formed  by  the  inflammation.  Where  the  inflammatory  prolifera- 
tion Lb  very  prominent,  we  should  speak  not  simply  of  pannus,  but  of  inflamed  pan- 
nus or  keratitis  pannosa. 

In  the  lower  grades  of  pannns,  pannua  tenuis,  we  find  the  same  pathological  changes  as  in 
Tsscnlar  keratitia.    The  elements  are  only  further  advanced  in  development. 

In  the  higher  grades,  panmts  craxtus,  under  the  thickened  epitheUum  is  found  a  layer  of 
the  character  of  connective  tissue,  which  is  filled  with  vessels. 

The  stratum  of  closely-grouped  neoplastic  cells  lying  under  Bowman's  membrane  has  also 
changed  to  connective  tissue,  or  at  least  shows  the  inclination  so  to  do,  by  prolongation  of  the 
growing  cells  and  development  of  striated  intercellular  substance.  It  produces  also  newly- 
formed  vessels,  some  of  which  pass  obliquely  into  the  cornea  and  disappear.  Moreover  Bow- 
man's membrane  appears  thus  to  be  destroyed,  so  that  the  subjacent  connective-tissue  layer 
apparently  unites  with  that  developed  under  the  epithehum  (  Weill,  Iwanoff). 

Symptoms. — Pannus  tenuis  is,  as  a  rule,  confined  to  limited  portions  of  the 
mmea,  and  in  relatively  recent  cases  has  the  symptoms  of  vascular  keratitis.  In  the 
former  as  in  tlie  latter  we  find  a  cloudy,  rough  appearance,  and  anastomotic  vessels 
running  toward  the  edges.  But  in  old  cases  tlie  surface  of  the  coniea  appears  less 
rouixh,  although  dull,  and  has  a  more  grayish  and  vascular  cloudiness. 

Pannus  crassus,  camosus  or  sarcomatosus,  generally  spreads  over  the  whole 
c>mwi.  In  recent  cases,  it  appears  as  a  superficial,  dull,  and  rough  translucent 
jmiy-ycllowish  or  reddish  layer,  with  a  net- work  of  coarse  vessels,  which  spreads 
ov»T  the  cornea,  and  is  immediately  connected  with  the  limbus  conjunctivalis.  In 
highly  (levelo|)ed  cases,  warty-looking  bodies  project  from  the  cornea,  which  then 
KiniPtimes  resembles  a  granulating  wound.  In  more  advanced  cases  these  dry  up, 
tn<l  the  pannus  layer  changes  gradually  to  a  thick,  hard,  tendinous  layer.  This 
aimin  is  in  many  cases  covered  by  a  layer  of  loose  connective  tissue,  which  is  imme- 
<iiat«'ly  connected  with  the  limbus  conjunctivalis,  and  is,  as  it  were,  a  continuation 
(if  the  conjunctiva. 

Tlie  pannoas  vessels  of  the  cornea,  which  in  all  their  properties  most  resem])le 
viins  (C'frrius),  unite  at  its  margin  into  thick  trunks,  which  lie  mostly  in  the  con- 
junctiva projKT,  and  run  toward  its  reflection,  where  they  enter  the  orbital  vessels. 
Tin  y  may  Ik*  moved  with  the  ocular  conjunctiva.  In  the  episcleral  tissue,  such 
( aarw,  enlarged  vessels  are  more  rarely  found  near  the  corneal  margin. 
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In  pure  pannus  the  episcleral  tissue  is,  as  a  rule,  but  slightly  injected,  and  great 
pain  and  photophobia  are  also  absent  The  patient  is  mostly  troubled  by  disturb- 
ance of  vision.  In  this  and  in  the  stability  of  the  symptoms  lie  the  diagnobtic  signs 
between  pannus  and  superficial  vascular  keratitis. 

Wliere  the  episcleral  tissue  appears  strongly  injected  with  a  net- work  of  vessels 
around  the  cornea,  and  local  elevation  of  temperature,  excessive  flow  of  hot  tears, 
pain,  and  photophobia  are  present,  there  is  either  a  keratitis,  or  a  new  inflammation 
is  developed  in  a  case  of  pannus.  A  variety  of  symptoms  occur,  also,  from  the  dif- 
ference of  the  pathogenetic  causes  of  the  disease. 

CaUBes. — 1.  In  most  cases  the  pannus  is  a  corneal  trachoma,  and  occurs  with  gran- 
ular lids ;  the  trachomatous  development  has  passed  from  the  granular  conjunctiva 
to  the  superficial  layer  of  the  cornea,  and  there  caused  those  changes  that  are  desig- 
nated as  pannus.  Pannus,  as  above  described,  comes  especially  under  this  form. 
The  typical  pannus  crassus  occurs  almost  solely  in  high  degrees  of  trachoma. 

The  keratitis,  from  which  the  jwimiiB  is  developed,  often  comes  on  simnltaneoualy  with  the 
conjunctival  trachoma,  or  at  least  in  the  early  stages,  but  just  as  often  the  pannus  comes  on 
late,  or  even  first  occurs  in  old  cases  of  trachoma. 

Besides  the  anatomical  connection  between  the  conjunctiva  and  the  surface  of  the  cornea, 
other  clearly  external  causes  take  part  in  the  production  of  pannus ;  such  as  the  use  of  too 
irritating  remedies  in  the  treatment  of  keratitis ;  or  extensive  conjunctival  cicatricea,  which  may 
act  as  foreign  bodies,  from  the  roughness  of  their  surfaces. 

In  the  same  way,  tough,  hard,  conjunctival  granulations  may  cauae  pannus.  Such  cases  form 
a  link  between  pannus  trachomatosus  and  pannus  traumaticus. 

2.  Pure  traumatic  pannus  is  caused  by  the  continued  action  of  mechanical  or 
chemical  injuries  to  the  cornea.  The  most  common  causes  are  cilia  brought  against 
the  cornea,  foreign  bodies  in  the  conjunctival  sac,  the  untimely  use  of  irritating 
ointments,  collyria,  &c.,  and  the  action  of  the  atmosphere  in  ectropion,  lagoph- 
thalmos  or  exophthalmos. 

Mechanical  injuries  acting  only  on  one  part  of  the  cornea  are  often  followed  by  partial  pan- 
nus ;  at  least  the  change  occurs  most  markedly  at  the  point  of  irritation.  As  a  peculiarity  of 
this  form  of  pannus  it  is  to  be  mentioned  that  near  the  superficial  vascular  pannous  layer,  leu- 
comata  of  the  deeper  layers  may  very  frequently  be  observed- 

3.  A  third  species  is  heri^etic  pannus,  the  result  of  continued  herpetic  eruption. 
It  usually  appears  under  the  form  of  pannus  tenuis,  and  is  confined  to  the  cornea. 
If  it  attains  the  grade  of  pannus  crassus  it  is  generally  combined  A\ith  herpetic  con- 
junctival pannus.  The  characteristics  of  this  special  form  are  peculiar  heri>etic 
nodules,  cicatrices,  exfoliations,  and  fresh  efflorescences  scattered  in  the  pannous  layer. 
It  is  often  combined  with  trachomatous  pannus. 

Course. — If  left  to  itself,  pannus  runs  on  for  montlis  or  years  without  much 
change.  Tlie  renewals  of  inflammation  are  important  in  a  prognostic  and  thera- 
peutic point  of  view,  for  they  sometimes  recur  in  spite  of  all  treatment,  are  painful 
to  the  patient  and  lead  to  incurable  difficulties. 

Besults. — Pannus,  up  to  a  certain  grade,  may  possibly  be  cured  "without  leaving 
an  opacity,  proAided  it  has  not  become  chronic.  Pannus  tenuis  alone  is  cured  spon- 
taneously, and  tliis  occurs  only  while  it  is  recent,  when  the  causes  are  entirely  re- 
moved and  under  very  favorable  circumstances.  Where  the  circumstances  are 
less  favorable,  the  pannus  is  changed  to  a  non-vascular,  superficial,  or  to  a  more 
or  k'ss  tliick  tendinous  opacity,  or  even  to  a  fibrous  membrane,  which  covers 
the  corneal  surface,  and  is,  as  it  were,  a  continuation  of  the  conjunctiva.     Sometimes 
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in  the  above  cases  the  conjunctiva  is  thickened  and  the  tendinous  covering  of  the 
cornea  becomes  peculiarly  dry,  with  a  silky  gloss — a  condition  which  is  called  pannus 
siccos,  and  shows  a  complication  with  xerophthalmos.  Sometimes,  after  frequent 
relapses  of  inflammation,  the  pannous  cornea  is  finally  bulged,  forward,  forming  a 
vesicular  protrusion,  called  staphyloma  from  pannus. 

As  a  general  rule,  the  prognosis  is  the  more  favorable,  the  thinner  and  more 
recent  the  pannus.  Even  a  thin  pannus  that  has  existed  a  long  while  is  apt  to  leave 
in  opacity.  In  the  same  way,  pannus  crassus  does  not  readily  clear  up  entirely ;  a 
fiuperflcial,  epithelial,  or  tendinous  opacity  often  remains,  even  when  the  pannous 
layer  has  existed  but  a  short  time,  when  the  treatment  has  been  perfectly  proper, 
ind  when  the  patient  has  been  under  the  most  favorable  circumstances. 

Of  the  different  forms  of  pannus,  other  things  being  equal,  the  trachomatous 
presents  the  best  prospect  of  a  cure  under  suitable  treatment,  the  pannus  disappears 
more  rapidly  than  the  trachoma,  and  if  it  be  not  too  thick  or  too  chronic,  the  cor- 
nea is  left  clear  or  with  only  a  slight  cloudiness.  But  this  only  happens  where  the 
conjunctiva  is  not  already  cicatrized  or  extensively  shrunken.  In  these  latter  cases 
even  pannus  tenuis  can  only  be  brought  to  a  non- vascular  corneal  opacity,  and  it  re- 
turns sooner  or  later. 

In  the  prognosis  of  traumatic  pannus,  the  leucomata  of  the  deeper  corneal  tis- 
mies  must  be  considered.  Tliese  generally  withstand  treatment,  or  are  at  most  only 
diminished  and  not  entirely  removed,  and  henceforth  du^turb  vision  very  much.  The 
cure  of  pannus  depends  on  the  ease  with  which  the  causes  may  be  removed,  and  nor- 
mal conditions  be  resumed  by  the  neighboring  parts.  Not  until  this  is  attained  do 
the  above-mentioned  circumstances  acquire  an  independent  prognostic  signification. 

The  same  is  true  of  pannas  herpeticus.  Besides  the  possibility  of  preventing  fu- 
ture eruptions,  we  mast  consider  the  number,  position,  and  form  of  tlie  existing 
t^orrscences  and  tlieir  results.  Tlie  pannus  may  disappear  witliout  much  gain  to 
the  patient,  on  account  of  the  opacities  of  the  cornea  caused  ])y  the  efflorescences, 
which  remain. 

Treatment. — l.  Tlie  chief  point  is  to  remove  the  cause.  In  traumatic  pannus 
o[jenitive  interference  of  some  kind  vr\\\  often  be  the  first  thing  required.  In  her- 
ix^c  pannus  we  have  to  oppose  the  predisposition  to  frcsli  eruptions.  In  tracho- 
matoan  pannus  tlie  dis(^'iise  of  the  conjunctiva  must  be  treated  as  hereafter  descri}>od. 

2.  For  the  pannus  itself,  after  removing  the  cause,  local  irritants  have  served 
1»^.  and  a  number  of  these  have  been  used  from  time  immemorial.  It  appears  as 
if  thfir  irritation  of  the  pannous  layer  favored  the  resolution  of  the  material  into 
that  which  is  ea««ily  alisorbed,  and  also  partly  caused  its  removal.  Among  these 
rwin-dies  are  particularly  to  be  mentioned,  dusting  in  of  calomel,  the  use  of  an  oint- 
niont  of  yellow  oxide  of  mercury,  or  of  white  precipitate,  painting  in  of  pure  or  dilute 
laudanum,  etc.  In  a  word,  all  remedies  that  can  excite  a  suitable  degree  of  irrita- 
tiun  in  the  eye  are  useful. 

iJ.  Tliesi?  irritants  are  useful  in  pannus  tenuis  in  its  various  grades  and  transfor- 
mation to  opacities  of  the  cornea.  But  in  pannus  crassus  of  high  grade,  even  when 
of  R-cint  dat<*,  they  may  with  advantage  be  replaced  by  actual  caustics,  which  be- 
•iii»'!*  the  irritant  have  a  destructive  effect,  and  when  airefully  ustd  attain  their 
'•^'jtrt  much  sooner.  Tliese  may  be  used  with  the  less  fear  the  thicker  the  pannus, 
^or  tlijn  there  is  less  danger  of  injuring  the  deeper  and  perhaps  normal  tissues. 

Of  the  means  hitherto  proposed,  nitrate  of  silver  is  the  best,  as  it  initates  less  in 
proportion  to  its  chemicjil  power,  and  its  action  Is  most  readily  limited.     According 
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to  the  grade  of  the  pannus,  it  may  be  used  in  solutions  of  ten  grains  to  tliirty  grains  to 
the  ounc3  of  distilled  water.  For  fleshy  granulations  on  the  surface  of  the  cornea,  the 
"mitigated  stick'*  of  nitrate  of  silver  is  the  best  form  to  use.  The  former  should 
be  painted  on  with  a  brush;  tlie  stick  may  be  applied  directly,  and  any  excess 
washed  off  with  tepid  water.  If  conjunctival  trachoma  exL<jts  simultaneously,  of 
course  the  cauterization  of  the  conjunctiva  is  combined  with  that  of  the  cornea. 
Where  tliere  is  excessive  torpor,  especially  w4th  a  decided  sensibility  of  the  part,  as 
often  happens  after  a  severe  tmchoma  has  run  its  course,  direct  cauterization  of  the 
pannous  cornea  and  conjunctiva  with  crystal  of  sulphate  of  copper  is  preferable  to 
the  use  of  nitrate  of  silver. 

Painting  the  cornea  with  acetate  of  lead,  which  has  been  frequently  lauded,  deserves  as  little 
recommendation  here  as  in  conjunctival  trachoma.  The  use  of  acid  nitrate  of  mercury  with  an 
equal  quantity  of  water  may  be  dangerous.  It  is  recommended  to  apply  this  remedy  to  the 
cornea  by  means  of  a  glass  rod.  The  reaction  after  its  use  is  said  not  to  be  greater  than  after 
the  application  of  nitrate  of  silver  (  Warlomont).  Aqua  chlori,  which  is  recommended  in  old 
cases  of  trachomatous  pannus,  where  the  washes  made  from  metaUic  salts  are  not  borne  ( Gra^fe)^ 
is  less  dangerous,  but  is  not  very  serviceable. 

Not  long  since,  cauterization  of  the  limbus  conjunctivaUs  with  nitrate  of  silver  was  in  high 
repute  {Sanxoti).  Apparently,  simply  the  irritating  action  of  this  proceeding  is  the  medium  of 
the  favorable  results.  The  excision  or  scarification  of  the  conjunctival  vessels  leading  to  the 
pannus  has  been  frequently  recommended,  and  as  often  given  up.  Lately  the  excision  of  the 
entire  anterior  zone  of  the  ocular  conjunctiva  has  been  recommended,  particularly  on  account 
of  its  speedy  results  and  safety  (Scarpa,  Kuchler).  But  it  is  generally  used  in  cases  where  the 
above-mentioned  bloodless  means  would  suffice ;  simple  excision  has  been  generally  abandoned 
in  old  and  obstinate  cases.  It  is  recommended  by  some  to  cauterize  the  episcleral  tissue  ex- 
posed by  the  excision  of  the  conjunctiva,  but  this  must  be  regarded  as  dangerous,  in  spite  of  all 
claims  for  its  safety  made  by  its  proposer  {Bertrandi,  Feruari). 

4.  Wliile  using  irritant  and  caustic  remedies,  it  must  l>e  remembered  that  by 
their  untimely  (•mj)l()yment  existing  irritation  may  be  aggravated,  and  the  pannus 
may  be  thickened  and  extended  by  new  formations.  Hence,  when  injection  of  the 
conjunctival  vessels,  local  elevation  of  temperature,  sensitiveness  of  the  ej'e,  pain, 
])hot()pli{)bia,  and  lachrymation  follow  their  use,  they  are  dangerous  ap])li cations, 
and  antiphlogistics  should  ])e  used  instead,  as  in  vascular  keratitis.  It  is  immaterial 
if  the  keratitis  preceding  the  i)annus  has  run  its  course,  or  if  one  of  the  inflammatory 
attacks,  which  so  ofti'n  api)ear  in  the  course  of  ]3annus,  be  i)resL'nt,  or  if  an  external 
cause  (as  too  active  treatment,  etc.),  has  tcm[)orarily  increased  irritation. 

But  even  if  such  symptoms  are  absent,  in  new  of  the  varied  excitability  of 
different  individuals,  it  is  best  to  begin  with  weak  remedies  in  small  (juantitic^s,  and 
little  by  little  go  to  tlje  stronger  ones;  and  in  the  commencement  to  a])ply  them  at 
long  intervals,  sul)sequently  repeating  them  more  frequently,  but  to  stop  them  and 
commence  antiphlogistic  treatment  so  soon  as  a  continued  reaction  follows  their  use. 

5.  Not  unfre(iuently  we  meet  cases,  especially  of  old  trachomatous  pannus,  in 
which  the  degeneration  of  the  neoplastic  elements  ceases  at  a  certain  jmint  The 
comta  does  not  clear  ui)  in  spite  of  continued  and  propcT  treatment,  as  the  ])arts 
have  become  accustomed  to  a  certain  amount  of  therai)eutic  irritation,  and  the 
recourse  to  stronger  means  endangers  the  integrity  of  the  cornea  and  conjunctiva 
directly  or  by  exciting  greater  and  more  destructive  inflammation.  In  such  cases, 
by  long  (liscontiiuianee  of  treatment  we  may  increase  tlie  susceptibility  for  remedies 
fonn.'rly  well  borne,  and  make  tbes.'  again  useful.  Sometimes  the  end  is  attained 
more  quickly  and  ^afely  l)y  the  use  of  warm  api>lications  (of  95^  to  105*^  F.)  applied 
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over  the  closed  lids  until  the  conjunctiva  is  brought  to  a  condition  of  inflammatory 
swelling.  Tlie  pannus  inclines  to  re8ori)tion,  and  often  clears  up  greatly  under  this 
treatment.  At  any  rate,  after  it  we  may  expect  a  more  decicled  action  of  other 
remedies  (Grarff^  Statenhagen). 

6.  If  the  latter  remedy  is  ineffectual,  there  remains'but  one  other  for  increasing 
the  power  of  resorption,  viz.,  the  inoculation  of  the  conjunctiva  ^vith  blonnorrhceal 
matter.  Tlie  ol^servation  that  even  long-existing  pannus  which  resisted  other 
remedies,  could  be  removed  by  a  judiciously  caused  puiiilent  conjunctivitis,  led  to 
this  proceeding  as  much  as  fifty  years  ago  {Fried,  Jae.fjer^  Piringer^  H.  Waller, 
M'Xtreu),  A  long  series  of  successful  and  sometimes  surj^rising  results  have  since 
then  assured  it  a  position  in  the  treatment  of  pannus. 

In  regard  to  the  indications  for  inoculation,  we  must  bear  in  mind  that  it  does 
not  lie  in  the  |>ower  of  tl»e  surgeon,  l)y  tlie  choice  of  matter,  or  certain  manipulations, 
to  measure  l>eforehand  the  amoimt  of  inflammation  to  be  excited.  It  must  be  further 
stated  that  inoculation  sometimes  results  in  a  pernicious  diphtheritic  conjunctiWtis, 
*  and  that  even  simple  blennorrhoea,  although,  as  we  know  from  experience,  it  endan- 
gers highly  pannoas  comere  less  than  it  does  normal  ones,  still  leads  in  no  small 
percentage  of  cases  to  partial  ulceration,  and  even  phthisis  conn  a?,  let  the  treatment 
l»e  what  it  may.  It  is  also  worth  while  noting  the  fact  that  jjannous  cornea?,  under 
the  influence  of  great  inflammation,  easily  becomes  staphylomatous,  and  that  an  in- 
flammation of  the  conjunctiva  can  easily  lapse  into  trachoma.  Hence,  inoculation 
of  blennorrhoeal  matter  is  and  will  remain  a  heroic  treatment,  whose  use  is  only 
ju<«tified  by  the  previously  proved  inefliciency  of  other  methods. 

Judged  in  this  manner,  inoculation  is  almost  solely  indicated  in  the  highest 
grades  of  pannus  crassus;  that  is,  where  the  whole  surface  of  the  coniea  appears 
covered  with  a  thick,  vascular,  neoplastic  layer,  which  at  no  point  pennits  the 
tVeper  layers  of  the  cornea  or  the  iris  to  be  seen.  In  fact,  the  effects  of  this  i)ro- 
c*<*<ling  are  the  more  !)rilliant  the  thicker  the  pannus. 

The  presence  of  corneal  ulcers  is  a  contra-indication,  for  the  process  of  ulceration 
jwlvances  readily  during  blennorrha'a,  and  may  end  in  phthisis  of  the  coniea.  The 
n^metly  is  without  result  in  tendinous  induration  of  the  conjunctiva,  because  here 
thf  contagion  does  not  take. 

If  only  one  eye  is  pannous  and  the  other  sound,  or  at  least  serviceable,  there  is  danger  that 
m  clammy  or  careless  patients  the  inoculated  blcnnorrhcca  may  l>e  transferred  from  the  diseased 
to  the  healthy  eye,  and  thus  cause  irreparable  injury.  In  such  cases  it  is  wiser  to  avoid  inocu- 
Ution.  In  patients  known  to  l>e  trustworthy,  however,  a  protective  bandage  carefully  kei>t  in 
\\Mtx,  will  almost  certaiuly  prevent  the  matter  from  reaching  the  other  eye,  and  partially  remove 
the  aliovc  objection  to  inoculation. 

In  ca»es  where  both  corneas  were  pannous,  it  was  proposed  to  inoculate  one  eye  first,  and 
liter,  to  carry  the  contagion  to  the  second  eye  from  this,  because  in  the  eye  last  affected 
the  bLennorrhuea  would  take  on  a  milder  character  and  less  endanger  the  cornea.  But  thia 
•tatement  is  not  to  be  trusteii  Besides,  against  this  proceeding  stands  the  fact  that  the 
p9it!t:nt  ban  much  longer  to  suflfer,  and  cases  occur  in  which  the  first  afl'ected  eye,  after  blennor- 
rhon  has  run  its  course,  becomes  again  affected. 

It  is  wise,  when  possible,  to  use  matter  from  blennorrhcra  of  a  relatively  mild  character, 
Wt  that  from  ophthalmia  neonatorum.  Elxcessive  anxiety  in  the  choice  of  matter  is  not, 
however,  necessary.  The  best  results  have  repeatedly  Iwen  ol>tained  from  inoculating  with 
the  niatt«;r  from  purulent  conjunctivitis,  or  even  gonorrha*a,  without  regard  to  the  age  or 
♦U^ee  of  the  disease  furnishing  it.  It  is  even  proposed  to  excite  an  intense  blennorrhrra 
or  parulent  conjunctivitis.  If  the  secretion  from  too  mild  a  )»lennorrh(ca  be  useil,  there  iv, 
Unjjer  that  the  contagion  will  not  take,  or  at  least  that  it  w!ll  not  be  of  saflicient  intensity. 


100  INOCULATIOK  IN  PANKUB. 

so  that  the  prooeM  most  be  repested,  and  finally  we  are  not  aale  againat  fafjammation  of  tti  J 
wont  kfaid;  lor  the  intensity  Mid  whole  chaTaoter  of  the  alKwtlon  oMaed  by  inoonlation  liiob  . 
entirely  dependent  on^the  qoali^  of  the  matter: 

Inoculation  is  best  done  vrith  a  small  brush  or  piece  of  QKNige,  by  mean  oi  | 
which  the  matter  is  placed  on  the  conJunctiTa  of  the  lower  lid,  while  the  latterii 
everted.    A  very  minute  quantity  of  matter  suffices,    lliis  takes  more  oertahdy 
when  it  is  brought  immediately  from  the  secreting  surface  to  the  conjunctiva  of  thi 
pannouseye  {Piringer), 


Where  this  is  impossible,  the  matter  may  be  presenred  between  two  pieoes  of  ^iam^  ni 
used  before  it  dries.  The  pus  will  stand  oonalderaUe  dJlntion  with  water,  but  its  powv  of 
contagion  is  thereby  evidently  lessened.  In  the  same  way  it  loses  In  power  by  being  kept  aai 
drying.  If  the  contagion  doea  not  take,  it  must  be  repealed.  Sonettmea  it  Is  WiBaassTj  to 
insert  the  matter  with  a  lancet  {Pirlmfftr), 

In  case  the  inoculation  takes,  blennonhcBa  is  usually  developed  in  a  ferw  boai% 
and  at  most  in  one  to  three  days.  It  must  be  allowed  to  advance  to  a  high  gnidi^^ 
but  then  all  the  remedies  customary  to  such  cases  must  be  used. 


Frequently  only  part  of  the  paonona  layer  disappeara  daring  the  tourm  of  the  \ 
blennorrhoea,  while  the  rest  dears  off  during  the  qfUr-irtaimtnt  above  doMaibad. 
this  does  not  happen,  some  recommend  the  repetition  of  the  inoculation,  as  eases  i 
which  the  second,  third,  or  even  the  fifth  inoonlation  prodnced  the  eflbot,  where  the  finl  hal 
failed. 

7.  Constitutional  treatment  is  of  no  benefit  in  pannus ;  remedies  acting  throq^ 
the  blood  have  no  marked  influence  on  it  For  successful  treataftnt  a  proper  rq^l- 
m^  is  necessary  to  improve  the  nutritive  process  if  it  is  weakened,  w  to  letsin  it  k. 
a  nonnal  state  if  it  is  healthy.  If  the  acute  disease  which  generally  precedes  tte 
pannus,  or  still  more  the  mental  influences  whidi  accompany  Uie  disturfaaaoe  of 
vision,  or  a  lengthy  treatment,  by  its  privations  and  frequently  painful  applica* 
tions,  arc  sufficient  to  undermine  the  constitution,  it  is  no  wonder  if  injurious  ca- 
chexia are  developed.  In  such  cases  residence  in  healthy  fresh  air,  out  of  doors 
in  the  shade,  nourishing  and  easily  digested  diet,  sometimes  water-cures,  etc.,  are 
the  best  adjuvants  to  the  local  treatment 

Anthorities.— //iH,  Beitrago  zur  Histologie  der  Homhaut,  Basel,  1856,  S.  107  and  lOOl— 
Wedl,  Atlas  comea  sclera.— 6'.  Hitter,  A.  f.  O.  IV.  1  S.  855.— //curMr,  Id.  Vortnige,  Prag, 
I860,  S.  157.— CocdtM,  Qbcr  glancom.  EntzQnd.  n.  s.  w.,  Leipzig,  1859,  S.  SO.— .4K<,  kL 
Monatbl,  1864,  S.  430. —  Warlomont  ot  TcBteliny  Mackenzie  Traits  prat  dee  male  d.  yenz, 
PariB,  1857,  H.  P.  IM.—Grafff,  A.  f.  O.  VL  2  S.  146;  X  2  S.  199.—  Rootbrwtck,  kl  MonatbL, 
1863,  S.  A^.-'Critchett,  ibid.  1864,  S.  ^SX^.—Bader,  Lawwu,  Ophth.  Hosp.  Reports  IV.  1,  VI 
1,  and  Canstatt's  Jahresbcricht,  1868,  IIL  S.  122  and  li&^.— Secondly  clinica  ocuL  di  Genofa, 
Torino,  1865,  P.  Vt—Williatm,  Compte  rendu  du  congresa  d'ophth.,  Paris,  1808,  P.  1S7.— 
Jfairion,  ibid.  P.  179.— /owrnari,  ibid.  P.  193.— «9rtn«on,  Scarpa,  Kiichler,  Bertrandiy  ibid 
P.  181,  and  Deamarres  Traitc^  d.  mala  d.  yenx,  Paria,  1847,  P.  231.— IT.  Walker,  according  to 
Hairion,  1.  c.  S.  1S7. —Piringer,  Vienna  med.  Jahrb.  neueate  Folge,  XV.  a  188.  Die  Blea- 
norrhoo  am  Menachenauge,  Graz,  1841,  S.  42  et  aeq.— /fraNo/f;  Pagenatecher'a  klin.  Beobaeh- 
tgn.  Ill  S.  130  u.  t—Staventtatjen,  kL  Erfahnmgen  S.  54.— J/boren,  Ophth.  Beitrfige,  SL  87. 


3.  Opacities    of    the     Cornea. 

Pathology. — Opacities  of  the  cornea  are  new  formations,  the  result  of  an  in- 
flammatory change  of  tissue.     They  may  ])e  di^-ided  into  : 

1.  Parenchymatous  opacities.     These  are  very  varied  in  appearance. 

a.  In  some  cases  the  cloudiness  of  the  cornea  is  universal ;  throughout  its  breadth 
and  thickness  it  appears  more  or  less  regularly  bluish  or  whitish,  and  is  translucent, 
like  milk-glass,  while  the  surface  has  retained  its  normal  luster,  "  complete  leucoma." 
^  h.  In  other  cases,  in  the  corneal  layers  are  seen  flaky,  smoky,  or  bluish  translucent 
opacities;  or  thick,  figured  white  clouds;  or  cloudy,  yellowish-white,  or  even  chalky- 
white  spots,  lines,  crescents,  etc.  These  *'  partial  leucomata,"  like  the  complete,  re- 
sult from  diffused  keratitis. 

These  opacities,  especially  the  thicker,  are  caused  by  xneniscoid  nets  of  opaque  grumous 
fohittance,  which  is  pressed  into  the  layers  of  the  cornea.  This  grumous  substance  is  found  to 
be  formed  from  shriveled  nuclei,  lying  in  a  mass  of  fat-ceUs,  frequently  of  a  dirty  yellow  color. 
Besides  these  nests  in  such  cases,  the  corneal  cells  are  also  much  swelled  from  a  Uke  grumous 
nibstanoe.  There  is  also  a  fatty  degeneration  of  the  intercellular  substance  in  streaks ;  the 
lamelbe  appear  as  if  dusted  over  and  sowed  with  a  mass  of  fatty  granules. 

e.  Round,  sharp-bordered,  or  badly  defined  cartilaginous  or  chalky  nodules  of 
the  size  of  a  poppy  or  millet-seed,  which  lie  with  their  long  diameter  in  tlic  super- 
ficial layer,  but  sink  into  the  deeper  ones.  These  are  old,  imd  sometimes  calcified, 
hcrjK'tic  points.  They  exist  singly,  sometimes  strewn  around  or  l)rought  into  groups 
en  the  cornea.  Sometimes  they  are  connected  together  by  tendinous  bands,  or  a 
new  formation  of  connective  tissue. 

//.  Circular,  flat,  sharply-bordered,  grayish-wbite  or  yellowish  opacities,  from  the 
4ze  of  a  poppy  to  a  millet  seed,  which  seem  pressed  into  the  various  layers  of  the 
ct)m<'a,  1  ut  are  apt  to  lx»  in  tlie  posterior  layer  or  on  the  free  surface  of  the  niem- 
I'nme  of  the  aqueous  humor.  Tliese  are  the  products  resulting  from  keratitis 
punctata. 

2.  Epith<*lial  opacities.  Tliese  are  quite  superficial,  snu^ky,  misty,  or  cloudy,  half- 
tmn'qjarent  Iduish  or  grayish  opacities,  within  distinct  borders.  They  are  often  so  fine 
that  even  skilled  oculists  frequently  have  difliculty  in  detecting  them.  They  gene- 
nlly  api>ear  by  oblique  ligiit  thrown  through  a  convex  lens.  But  in  most  cases 
thij*  meaas  is  not  neceR<yiry ;  the  opacity  may  l)e  seen  even  at  a  distance.  In  the 
(k-nsiT  part  of  the  opacity  there  is  generally  a  decrease  of  brilliancy  in  the  cornea, 
till-  reflection  api)ears  dull,  with  indistinct  or  iiTegular  outlines.  Sometimes  at 
these  |K)ints,  where  the  light  comes  from  a  certain  direction,  a  silky  luster,  or  even 
a  •sparkling  ap|>earance  of  various  colors,  is  seen.  By  examination  with  a  lens,  in 
»uch  c-awps,  an  apparent  roughness  of  the  surface  is  always  seen. 

'4.  Tendinous-looking  opacities.  These  appear  to  the  naked  eye  as  tendon-like 
mfrohmnes,  of  greater  or  less  thickness,  covering  to  various  extents  the  anterior 
•urfun*  of  the  rornea,  and  sometimes  ])rojecting  })eyond  its  level.  Varying  degrees 
"f  "pacity,  milk  to  chalky  white  color,  tendinous,  silky,  and  sometimes  pearly 
••jak-Kx-nt  liue,  and  hardness  of  the  layers,  arc  the  remaining  physical  peculiarities. 
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Tlie  edges  are  usually  indistinct,  as  a  cloudy  epitbelium  genenlly  sonouodi  ttr^^ 
new  tendinous  formation.    In  case  the  opacity  itself  or  its  cloudy  border  toudm  m  ^ 
the  conjunctiva,  one  or  more  vessels  usually  come  out  over  its  anterior  sorfiuse 
divide  up.    Hence  the  possibility  of  hemorrhage  occurring  from  the  opacity  in 
of  injury. 

Epitlidial  as  well  as  tendon-like  opacities  are  in  many  cases  the  rasolts  of  m 
ficial.  vascular  keratitis  or  pannus.    But  at  other  times  they  come  from  an  alonitii»] 
loss  of  tissue,  where  the  cavity  has  been  filled  by  substance  which  is  tmwpamt^  d 
only  externally  cloudy. 

Epithelial  and  tendon-like  opacities  do  not  differ  in  qnaliiy ,  bat  only  in  the  thtnlrnesi  of 
neoplMtio  layer.    To  the  extent  of  thia,  and  even  beyond,  the  epithaliam  ttppmn 
nnequally,  and  in  irregular layen;  ita  elementa  are  donded  with  fiftty,  noleoalar 
BO  preeaed  together  that  their  oontonra  are  with  dUBcnlty  reoogniied.    If  the 
on  the  floor  of  a  healing  nicer,  Bowman'a  membrane  is  ahaent,  and  the  epithsHnm  liaa  im 
diately  on  the  new  formation.    Thia  filla,  aa  it  were,  a  oavitj  in  the  aoperficisl  stmAa  «l 
coraea,  and  is  the  result  of  a  development  of  corneal  ceUa.    For  it  oonaista  mostly  of 
elongated,  even  partially  filiform  noolei,  which,  pieased  together,  hide  each  other 
wavy.    Theae  nuclei  lie  in  a  cloudy  interoellnlar  aubatanoe  of  fat  moleonlea.    Hometimsa  in 
new  foimation  we  may  recognise  neoplastic  vessela,  or  their  remains,  in  the  fonnof  thkk 
The  borders  of  the  new  formation  are  often  sharp ;  aometimea  cloudy  stxeaka  ptoeeed  ftoMll 
into  the  surrounding  clear  cornea.    Usually  with  epithelial  and  tendinona,  wo  find  paimsbgf- 
matous  opadtiei,  marked  with  the  above-described  charaoten  ( Wedl). 

4.  Simple  corneal  cicatrices.  Their  distinction  from  opacities  is  in  reaUly  aortl* 
ficial ;  the  difference  lies  simply  in  the  thickness,  that  is,  in  the  solidity  of  fbs  neb;^ 
plastic  tissue.  The  size  and  form  of  the  cicatrix  depends,  for  the  most  p«rt»  on  tti'^ 
shape  and  extent  of  the  cavity  on  whoso  floor  the  replacing  tissue  is  derelapadU' 
Tlie  cicatrix,  however,  rarely  forms  a  cast  of  the  cavity ;  for,  under  fftvorable 
cumstances,  pellucid  corneal  tissue  is  formed  at  the  bottom,  and  only  the  supecfidiL 
portion  of  the  opening  is  filled  with  the  cloudy  neoplastic  tissue. 

Generally  the  cicatrices  in  tlie  substance  of  the  cornea  are  surrounded  by  pann* 
cliyiuatous  opacity,  which  is  to  be  traced  i)artially  to  the  regenerated,  but  not  1 
entin»ly  transparent,  corneal  tissue,  partially  to  the  disposition  in  nests  of  the  cells^ 
and  to  fatty  molecular  disturbance  of  the  intercellular  sul^stancc.  But  on  the  sur- 
face, the  cicatrix  spreads  out  generally  as  a  tendinous  opacity,  which  again  is 
inclosed  by  an  epitlielial  cloudiness,  and  thus  shades  off  to  the  normal  surroundings. 
According  to  the  difference  of  texture  are  distinguished : 

a.  Tendon-like  cicatrices.  Aj)art  from  their  thickness,  by  which  they  reach  to  a 
greater  or  less  depth  into  the  proper  corneal  tissue,  even  sometimes  to  the  mem- 
brane of  Descemet,  tlieir  ai)pearance  approaches  nearly  that  of  the  tendinous  opa- 
city. Tlie  exterior  appearance  of  tlie  cicatrix  varies  'vWth  the  form  of  the  loss  of 
substance;  it  is  different  in  punctured,  incised,  or  flap  wounds,  or  those  >>'ith  loss  of 
substance,  or  after  partial  ulceration  of  the  corneal  layers. 

The  microRCope  shows  the  epithelium  unequally  thickened  and  cloudy,  as  in  tendinous  opa- 
citicR.  liowman's  layer  is  absent  In  its  place  is  a  slightly  transparent  substance,  oompoeed 
of  elongate<i  nuclei  closely  packed,  and  less  often  a  cloudy  intercellular  substance,  lying  men 
or  IcBH  deep  in  the  cornea.  Posteriorly  and  laterally',  the  new  formation  becomes  lighter,  thi 
intercellular  Rulwiance  acquires  the  preponderance,  but  api>ears  in  irregular  layers.  The  layen 
appear  confuBcd,  and  IntcrRpersed  in  all  directions  with  corneal  cells,  swollen  with  nuclei  and 
fatty,  gnimouB  masseR.  Here  and  there  are  seen  vessels,  or  their  remains,  in  the  shape  of  thick 
threads,  with  numerous  nuclei  and  masses  of  pigment.  Further  oflf,  the  swollen  corneal  bodiflB 
resume  their  normal,  i)arallel  direction;  the  still  cloudy,  neoplastic  corneal  substance  approaclMB 
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to  the  normal     Sometimes,  in  very  old  cicatrices,  choloid  granules  have  been  hollected 
in  gnmpc  ( Wrdl). 

h.  Connective-tissue  cicatrices  consist  of  layers  which  may  be  lifted  in  folds,  and 
which  are  traversed  by  more  or  less  thick  net- works  of  vessels,  and  which,  conse- 
qumtly,  bleed  on  injury.  Thesa  new  formations  agree  in  external  appearance  with 
loose  connective-tissue,  especially  with  the  conjunctiva ;  often,  however,  these  cica- 
trices seem  traversed  ])y  thick,  hard,  tendinous  strings  and  laminro. 

The  loose  oonnective-tiBsae  neoplasia  thickens  towards  its  deeper  part  to  a  tendinons,  hard 
byer,  which  covers  the  floor  of  the  corneal  loss  of  substance.  Deeper  in,  this  thicker  portion 
of  the  cicatrix  becomes  cloady,  then  transparent  corneal  substance,  and  by  this  latter  the  neo- 
plasia is  immediately  connected  with  the  normal  elements  of  the  cornea.  Hence,  in  the  thick- 
mtm  of  the  cornea,  the  cicatrix  appears  surrounded  by  a  more  or  less  extensive  cloudiness.  On 
the  surface,  its  borders  run  into  a  tendinous  opacity,  bordered  by  epithelial  opacity. 

The  simple  connective-tissue  cicatrix  is  always  marginal,  and  immediately  con- 
nected with  the  conjunctiva ;  it  presents,  as  it  were,  a  continuation  of  the  latter  over 
the  periphery  of  the  comeii,  to  fill  up  the  loss  of  substance.  Tlie  connective-tissue 
cicatrix  is  always  preceded  by  a  granulating  ulcer  of  the  cornea ;  but  fleshy  warts 
only  form  on  the  floor  of  a  non-perforating  corneal  ulcer,  when  this  is'  on  the  edge 
of  the  limbus  amjunctivalis. 

Not  unfrequently  simple  connective-tissue  cicatrices  present  themselves  as  the 
corneal  part  of  a  false  pterygiuuL 

r.  The  epithelial  cicatrix  presents  a  completely  opaque  formation  of  whitish  gray, 
white,  and  yellow,  mixed  or  wholly  rusty-yellow  or  brown  hue,  wliich  may  easily  }ye 
peeled  off  in  the  form  of  a  fatty,  greasy-feeling,  granular,  scaly  or  leafy,  mottled, 
easily-broken  mass  from  the  floor  of  the  cavity  filled  by  it. 

This  mass  consists  mostly  of  epithelial  plates,  in  different  stages  of  disinte}]^ation,  and  a 
basis  of  molecular,  organic  substance,  in  which  free  fat,  cholesterine  crystals,  chalky  masses, 
uid  blood-corpuscles  undergoing  pigment  degeneration  are  mingled  in  various  proportions. 
Tni*  mass  reposes  on  a  loose  connective  tissue,  or  hard,  tendinous  stratum,  which  covers  the 
floor  of  the  loss  of  substance,  and  is  connected  with  the  surrounding  corneal  tissue  by  a  layer 
of  nf^plastic  corneal  substance.  Hence  the  epithelial  cicatrix  also  appears  to  bo  bordered  by  a 
fHtrtuchymatous  cloudiness,  and  superficially  by  a  tendinous  opacity,  the  latter  being  again 
IcMt  in  an  epithelial  opacity. 

Like  th<*  connective-tissue  cicatrix,  the  epithelial,  also,  proceeds  from  small, 
flt.>hy  wartH,  implying  also  a  granulating  ulcer,  and,  hence,  is  situated  on  tlie  margin 
««f  the  cornea,  wlicn  the  ulcer  was  not  a  perforating  one,  complicated  Avitli  pro- 
lai^siL**  of  the  iris. 

5.  Cicatrices  complicated  with  anterior  synechia.  Tliese,  like  simple  ciciitrices, 
an*,  in  a  gn*at  majority  of  cas(«,  of  tendinous  appearance ;  they  arc  more  rarely 
vf'n  a«  l(KJse  connective-tissue,  or  epithelial  cicatrices. 

Tlie  chief  cimmcterisric  is,  tliat  the  cicatrix  involves  the  whole  thi(;kness  of  the 
rT>mea.  and  has  attached  to  it  a  greater  or  less  i)ortion  of  iris.  Tliis  may  be  known 
from  the  change  of  position  of  the  iris,  by  its  approach  to  the  j)()sterior  Avail  of  the 
(•om«*a,  and  the  accompanying  contraction  or  closure  of  the  pupil,  and  finally,  by  the 
(lark  color  of  the  ciaitrix  from  the  pigment  contained  in  it.  Tlie  extent  and  sliapc 
of  the  cibatridal  mass  depend  naturally  on  the  size  aixl  form  of  the  original  loss  of 
*ulKtanc«,  and  vary  greatly,  as  in  simple  corneal  cicatrices. 

The  anatomical  condition  of  the  cicatrix  varies,  moreover,  with  the  size  and  form  of  the  pos- 
t*^rior  opening  of  the  perforation.  If  this  is  narrow,  the  prolapsed  portion  of  iris  has  the  form 
of  a  pedoncolatcd  vesicle  or  strawberry,  since  its  posterior  part  is  brought  together  by  the  edges 
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of  the  opiiiuiigH^  But  titider  Increased  dhrinktag  of  the  oiciLtnJc,  tbit  auttinor  pordon  of  tha  pit?- 
l&pBe  ia  comprcHiKKl  and  ucion  atroiihiea.  Henceforth  it  appears  an  if  the  irii  wore  gluctl  to  the 
posterior  end  of  the  perforation.  Od  more  careful  eitaminAtion,  however  the  remaina  of  the 
prolapiiGd  portitm  of  in*  are  ftmnd  in  the  form  of  a  greater  or  less  amount  of  brown  or  black 
pigment  inclosed  in  ccUi.  According  m  the  fortu  of  the  perfomtiag  canal  iit  round  or  lineiir, 
the  pi^meDt  fortn*  a  leafy  or  utringy  Jignra,  which  thc^  cioatrictal  mitai  trtirerfles,  reaching  often 
to  the  epithelial  Uyer^  where  it  showTR  itself  as  a  brown  spot  at  the  middlu  of  the  anterior  sur- 
face. In  deep  estenaive  nltMjrs,  the  iria  prolapse*  aumetitnefl  in  m&ny  plaoca,  and  a  correipondlng 
number  of  colored  spots  are  found. 

Thia  state  wan  formerly  called  clarafl  or  myocephalon.  If  the  poaterior  opening  of  the  per- 
foration wtt.!i  wider,  and  a  piece  of  the  iris  ooYeied  it, 
the  cicatrix  is  anbaequentty  often  found  boUowed 
out  (tig.  1^^),  while  the  anterior  edge  extends  on  a 
level  with  the  rent  of  the  comea.  Hence  the  i 
formation  developed  on  the  prolapiicd  iris 
the  veaicujar  form  of  the  prokpae.  At  the  ed^^ 
the  posterior  concave  Kurface  of  the  cicatrix^  the  irts 
is  attached  and  connected  with  a  delicate  atmcture- 
leaa,  highly -pigmented  rriembrunc,  ei,  which  covera 
the  concavity,  and  is  to  l>c  regarded  as  a  remainder  of  the  coloring  matter  of  the  prolapiKHJ  iris. 
At  the  eclgea  of  the  cieutrix  we  even  find  parts  of  the  membrane  of  ncnoemet  folded  op  ;  for 
the  parta  of  thia  memhrane  expoved  by  the  nicer  are  torn  at  the  moment  of  perfijration,,  Hubse- 
qnently  are  anrronnded  in  the  portion  of  irin  pressed  forward^  ami  are  then  enveluptfd  in  the 
cicatrix.  If  the  iris  vesicle  has  burtit  before  arriving  at  eicatrixation,  or  if  the  cicatrix  i 
at  the  pupillary  Ixirder,  the  concavity  at  the  posterior  surface  of  the  cicatrix  iff  not  aee 
the  contrary,  the  new  tUftUc  uanaily  projeot*  into  the  anterior  ehambet,  and  »j*  oontintted  i 
the  iria  iu  the  f»ha])e  of  tendinoua  banda.  Then  the  anterior  cap^ttle  ift  often  connected  with 
the  cicatrix ;  the  latter  covers  part  of  the  former,  and  by  the  disturbance  of  nntrition  ofteA 
cauaea  cataract. 

In  eiEtt'OBive  {>erf orations^  where  a  large  portion  of  iris  with  ita  pupillary  margin  has  been 
expoaed,  the  pupil  appcara  nearly  always  closed,  and  the  center  of  the  oapsuJe  g\wst\  to  the 
cicatrix,  while  the  i-est  of  the  pofltcrior  aurfaoe  of  the  cicatrix  is  covered  with  pigment  mem- 
brane, and  hence  diKtlnguiahable  from  the  leni;.  In  cicatrices  develojicf I  from  extendi  ve  prolapse 
of  the  iris,  the  cicatricial  tiiuiue  is  almont  always  throughout  itn  exteut  riclily  j^irmeatcd  by 
dark  pigment^  which  liea  jjartly  free  in  masaea,  partly  inclosed  iu  cells,  ahowing  aigns  of 
lomier  prolification.  The  posterior  layers  of  the  cicatrix  e«pf'Ciany  np^flume  the  form  of  connec- 
tive tisflue  ^  the  intercellular  substance  la  more  or  lesa  wavy^  and  traverseil  by  elongated  oella, 
which  are  bound  together  bj  anaatomoais,  and,  along  with  prolihc  nuclei,  contain  pij^ent  of 
varions  amounts  atid  hues.  Dentate  (Btaebel)  oella  have  been  foond,  in  the  often  very  mneh 
thickened  epTtholial  layer  {Ciemt/), 

6v  Bosiff  df^ffmteradon.  Osteoid  masses  are  rardy  aeen  in  the  cornea.  When  they  do  oecttr, 
they  are  alwaya  in  the  shape  of  thin,  delicate  plates  or  ftcales,  in  thick  tendinous  eii^trioea, 
with  whose  layers  their  rough  surfaces  are  closely  united.  Htuee  they  are  only  fouud  in  the 
cadaver.  Dirriug  life  they  are  hidden  by  the  cicatricial  mass.  They  are  characterized  by  a  homo- 
geneous  or  parallel  striated  oVgauic  bsftc,  and  more  or  lesa  bony  corpuscles  and  cbalky  grannies^ 
T,  Chitifitf  drpoiita  appear  tinder  two  forma:  one,  a  stony,  hard«  rough  solids  oonaisting  of 
earthy  and  alkaline  salts  with  an  organic  base,  which  is  distingniabed  from  the  itsteuid  growth 
only  by  the  abaouce  of  bone-oorpnaclea ;  the  other  aa  a  fatty,  sandy  pulp,  in  which  are  mingled 
free  nlta,  fat  ceils,  cholesterine  cry stala^  and  broken  down  grumoufl  orgttntc  aubetanoe,  in  difler- 
ent  proportions. 

Both  forma  appear  bke  the  osteoid  in  tendinous  cicatriees.  Sometimes  they  occur  as  round 
nodulea  aurrounded  by  parenchymntoUB  cbmdineaa,  lying  in  the  anterior  layer*  of  the  cornea. 
In  the  latter  caae  they  represent  degenerated  hert>ct!c  vesicles^  Again  tfaey  occur  as  reaiilba 
of  corneal  abscesaes,  which^  without  perforating  and  evacuating,  have  become  calcified.  The 
new  formation  appeara  then  ml  an  opaque,  chalky-white^  or  brown  sfKitted,  lens-abaped  body, 
in  the  wails  of  the  comeft,  covered  anteriorly  and  posteriorly  hy  cloudy  eomtial  layera. 

S.  MrtftUi*:  inrf'HMtistkmK  When  sugar  of  lead  and  other  metallic  Hilta  in  aolotion  with  prepa- 
tations  of  opinm  are  used  aa  coUyria,  during  the  prcaeace  of  corneal  ulcera^  the  flcNur  of  the 
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nicer  U  ixusrosied,  and  finally  granulations  arise  from  the  edges  and  cover  over  the  deposit. 
Then  on  the  site  of  the  former  ulcer,  an  elevated,  thick,  opaque,  chalky-white  or  yellowish 
spot  appears,  often  superficially  opalescent,  with  edges  sharp  or  indistinct,  and  traversed  by 
ressds,  which  is  generally  taken  for  a  cicatrix  or  tendinous  opacity,  till  the  anatomical  exami- 
nation shows  the  incorrectness  of  this  opinion.  ( Cunier).  This  examination  shows,  just  under 
the  epithelial  covering,  a  layer  of  yellowish  or  dark-brown  brittle  substance,  without  a  trace  of 
oigaoisation.  This  mass  rests  on  a  cloudy  layer,  which  covers  a  bowl-shaped  depression  in  the 
layers  of  the  cornea,  and  is  often  traversed  by  vessels. 

Accompanying  Symptoma— Impuiraient  of  vision  is  a  constant  accompaniment 
of  all  opacities  which  fall  in  the  slightest  degree  over  the  pupil. 

This  visual  disturbance  is  caused  by  the  dispersion,  reflection,  and  absorption 
undergone  by  the  light  falling  on  the  opacity. 

Henoe,  on  the  one  hand  the  intensity  of  the  direct  light  proceeding  from  the  object  and  fall- 
ing on  the  retina  is  weakened,  and  with  it  the  retinal  images.  On  the  other  hand,  a  part  of  the 
light  diJipersed  by  the  corneal  cloudiness  falling  on  the  retina  is  perceived  by  it  and  projected 
outward  as  a  white  or  gray  mist,  cloud,  eta  But  as  the  elements  sensitive  to  light  are  not  in 
condition  to  separate  different  simultaneous  impressions,  and  still  more  always  to  unite  a  con- 
fused impression,  it  appears  to  the  patient  as  if  the  cloud  were  placed  between  his  eye  and  the 
object,  or  as  if  the  object  were  enveloped  in  it. 

The  amount  of  disturbance  of  vision  depends  chiefly  on  the  proportion  in  which  the  two  si- 
multaneous impressions  stand  to  each  other.  It  is  the  more  decided,  the  less  the  impression  of 
the  object  exceeds  that  produced  on  the  retina  by  the  light  dispersed  by  the  corneal  disturbance. 

If  only  direct  light  fell  on  the  cornea,  the  proportion  between  the  two  would  be  almost 
always  constant  But  besides  the  direct  light  from  the  object,  diffuse  light  also  always  strikes 
the  cornea,  and  in  proportion  to  its  intensity,  strengthens  the  brightness  of  the  spectrum  pro- 
ceeding from  the  opacity,  and  hence  lessens  proportionately  the  impressions  of  the  real  image. 

In  thin  opacities  this  spectrum  is  usually  the  chief  cause  of  visual  disturbance.  In  dense 
ones,  however,  which  let  through  little  or  no  light,  the  spectrum  only  comes  in  question  when 
marginal  portions  of  it  fall  through  the  pupiL  For  thick  opacities  are  seldom  sharply  defined, 
their  borders  fade  off  gradually  and  form  a  more  or  less  wide  zone,  which  disperses  light  falling 
on  it,  and  then  lets  it  through.  Apart  from  this,  the  visual  disturbance,  under  such  circum- 
stances, is  mostly  caused  by  the  lessening  of  the  brightness  of  the  retinal  images,  and  hence  is 
in  proportion  to  the  density  and  size  of  the  part  of  the  opacity  Ijang  in  front  of  the  pupil.  So 
it  reaches  the  maximum  when  such  a  thick  opacity  covers  the  whole  pupil,  and  from  the  middle 
of  the  visual  field  no  image  is  thrown  on  the  retina. 

VL*iual  disturbances  also  arise  from  roughness  of  the  epithelial  layer,  abnormal 
curvaturt»8  of  the  cornea,  and  extensive  anterior  synechia,  and  not  rarely  from 
oldiquity  of  the  lens.  Moreover,  in  synechia  anterior,  the  lessening  of  the  accom- 
modation c<;me8  in  question.  So  in  many  cases  the  Wsual  disturbance  is  greater  than 
i<  account<*d  for  by  the  opacity  alone.  With  unevenness  of  the  epithelial  layer,  and 
csj>eciMlly  in  abnormal  curvature  of  the  cornea,  vision  is  often  so  affected  that  Avith- 
oiit  proptT  examination  we  might  suppose  there  was  amblyopia. 

Unevenness  and  roughness  of  the  sux)erficial  stratum  are  found  in  all  kinds  of  opacities,  even 
in  the  most  deUcate  epithelial  cloudiness,  and  often  extend  beyond  the  bounds  of  the  macula, 
as  seen  with  the  naked  eye.  They  are  easily  recognized  by  oblique  illumination,  but  also  by 
irregularity  and  distortion  of  the  images,  and  in  high  grades,  by  their  multiplication.  This 
irregularity  of  the  reflection  allows  us  to  judge  in  the  l>est  and  moHt  direct  way  of  the  highly 
disturbing  effect  that  is  exercised  on  the  refraction  of  rays  and  the  quality  of  the  retinal  images. 
Fnr  the  anterior  surface  of  the  cornea  is  the  surface  of  the  dioptric  apparatus,  where  the  in- 
cident rays  are  most  deviated. 
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On  t]m  Imtfcer  anu^oani,  ikvia^iM  hi  oonYetltj  ol  1^  odroeA  An  fery  tnJuriouA  to  i 
Snob  al/Domiftl  ctirvataron,  however^  mppaur  not  only  aa  a  rt9«alt  t»f  t^xtetiiive  uloer&iumi,.  wh 
4]i«7  we  liom^timtii  OAWHcd  by  prewnre  cm  the  fl«>or  of  the  ulcer,  •omotimeii  by  oontrtA^tioo  i 
the  retulting  cicatrix  ;  but  they  are  often  f*mud  with  very  delitjut*  clondinei^,  *nd  thto  < 
from  the  i&f!*nimation^  and  ota  tlio  result*  of  the  dimmisbed  reaUtiUioc  gf  uertaiii.  |i(»Tttiiaii  t 
oomeft  tci  the  intrd-tj*;tibit  ppeaiiinre.  By  more  carofnl  eJEWoiufction,  L  «.,  with  the  ophi 
metor,  it  i^  focmil  that  tho  indivirlunl  meridmiii  of  the  conio*  h»ve  diflerent  tind  ge 
irregnlia]:'  cury  at  tires  ;  wen  part**  of  the  estnio  meddiao  huTo  diffcrunt  cson^cit,  vid  hence  *: 
fooal  hint%  and  atu^mcEJA.  Tho  iiifliieTice  thut  tliiit  huA  on  tho  feim&l  imiifeH,  and  h&aoe  on  th 
deameHH  of  percr^^pttons,  ciopends  on  the  fact  that,  wh^e  even  ili^ht  mAlcurvatufew  e^nt^  in- 
stead of  exact  retinal  images  we  have  »  blur  of  oirde*  of  diaperfilon,  of  which  Acarcclj  ih« 
ohi^  OutUt)««  rtyM>h  tlio  retina.^  ami  thtAo  arrire  there  with  fle^iated  shady  bordtT*.  Tbeoptioii 
effect  iiiiLDifeitA  itself  nuLrkudly  in  c^aoB  not  r^agni^ahle  ivy  the  oiUced  ny^  By  exand nation 
of  the  eye  m  the  revpr»ed  imaj^e,  it  i»  at  onoo  ae^nx  that  the  pupil,  eto,,  are  distorted  in  i 
most  Turied  directions. 

Bat  the  ray 4  procMseding  from  external  objects  to  the  refcina  undergo  the  aame  deviation  i 
those  from  the  rt^tina  outward  fsee  afltigtnatLHiu). 

ChnngeH  of  ponitiou  of  tht^  lem  are^  imi  a  rule,  not  so  marked  a»  to  be  of  much  impoTtauo 
and  moreover,  thtry  tnjiy  btr  pitrtisdly  com^ted  by  correRpondmg  deviation  of  the  viAoal  i 


To  do  away,  at  k*4ist  partiHlly,  witli  these  cli&turbanoeB  of  vision,  individuals^  \ni 
inaculfc  rtrc^  af^c  iistained,  when  tht^y  wish  to  see  clewrly  w*Uli  the  afft^ctinl  oyt\  to  ilt- 
crease  aw  duicU  n^  puf^arlde  the  imprai&ion  of  tlic  imago  or  the  object,  and  to  lessen 
ths  intensity  of  the  diffused  bgbt 


They  hold  the  ohject  m  new  the  eye  m  their  acoonamodation  permita,  for  thna,  withiml 
annoyance,  they  increuntf^  the  apparent  brightneiw  of  the  retinal  itnageis  auc)  the  tiU[tuh«r  of 
excited  nent^  t'lementa ;  they  turn  their  back  bo  the  liffht,  while  they  place  the  object  itself  in 
the  bent  light;  they  half  close  the  Uda,  bold  the  handn  before  the  eyes,  or  look  thiongh  the 
partially  closed  &^i,  to  cut  o^  thti  liiiTuite  light  ait  much  as.  jmsaible  from  the  eye^  But  i'. 
means  is  1>eiit  attnined  by  holding  up  a  diaphmgni  with  a  ^niaU  hole  in  it^ 


i 
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In  binocular  vision,  the  impressions  made  on  ooirefipondiiig  portions  af  tht;  two 
retina?  are  united  in  the  l>rain  to  one  of  inereaaed  intensity.  Henw,  if  tine  eye  is 
undistaslKHl  in  it*^  funetion,  while  the  uthw is  affeetod  hj  an  upanty  befcm'  its  pupil, 
in  biii'M idrir  vl^-inIl,  tin?  bi^ht  diffused  over  tiie  r<"tiiiu  of  thi^  utTielrd  eye  will  lie 
evinced  in  the  combined  impression  of  the  two  eyes,  and  the  object  will  appear 
enveloped  in  a  mist. 

Just  as  in  monocular  vision,  the  disturbance  is  especially  evident  when  fixing 
objects  of  which  it  is  desired  to  gain  sharp  and  clear  perceptions.  The  patients  say 
the  diseased  eye  dazzles  the  sound  one,  and  they  are  often  obliged  in  writing, 
reading,  etc.,  to  close  tlie  affected  eye.  But  in  ordinary  vision  the  affected  e3re 
materially  assists  the  other,  since  it  strengthens  the  intensity  of  the  latter,  and, 
moreover,  increases  the  visual  field ;  provided,  of  course,  tliat  the  corneal  opacity 
does  not  render  impossible  the  passage  of  a  sufficient  number  of  dii*ect  rays  or  cover 
the  outer  half  of  the  pupiL 

Where  the  pupil  is  entirely  covered  by  a  thick  opacity,  the  positive  disturbance  of  vision, 
on  account  of  the  less  intensity  of  the  light  let  through,  is  absent,  and  it  seems  as  if  the  sound 
eye  alone  acted.  But  where  the  outer  half  of  the  pupil  is  covered  by  such  an  opacity,  objects 
on  that  side  of  the  visual  field  are  slightly  or  not  at  all  perceived,  and  vision  is  Umited  as  in  a 
monocular  individual ;  so  that  persons  thus  affected  run  against  objects. 

In  case  both  eyes  are  affected  mth  opacities,  whicli,  however,  are  not  thick 
enough  to  annul  the  perceptions  of  objects,  of  course  the  disturbance  of  vision  is 
greater.     The  patient  then  uses  the  better  eye,  that  is,  the  one  which  gives  sharper 
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and  clearer  images,  and  in  fixing  objects  seeks  to  exclude  the  weaker  one  from  the 
act  of  vision. 

Resulta — Corneal  opacities  are  capal)le  of  certain  changes,  and  in  so  far  wo 
may  speak  of  results : 

1.  Tlie  most  cliangeable  are  the  epithelial  and  the  various  forms  of  parenchy- 
matous opacities.  Both  of  these  kinds  of  opacities  may  be  removed  spontaneously 
or  by  the  use  of  remedies. 

In  epithelial  opacities  sach  a  proceeding  implies  either  the  absorption  of  the  neoplastic  cells 
under  the  elastic  lamina,  or  the  casting  off  of  the  existing  opaque  epithelium,  and  its  replace- 
ment by  clear  cells.  But  in  parenchymatous  opacities,  the  cure  is,  according  to  the  anatomical 
conditions,  sometimes  caused  by  the  absorption  of  the  interlamellar  cells,  sometimes  by  a 
higher  formation  of  the  regenerated  corneal  layers. 

As  a  rule,  it  may  l>e  said,  the  prospect  of  cure  in  these  cases  is  the  greater  the 
more  recent  the  case.  Sliortly  after  the  termination  of  the  inflammation  causing 
them  is  the  bi»*it  time  for  treatment;  at  this  stage  even  extensive  and  tliick  opacities 
sometimes  disappear  spontaneously.  Old  opacities,  that  have  existed  for  months  or 
ypars.  on  the  ccmtrary,  are  oljstinate ;  it  is  immaterial  whether  they  are  thick  or  thin, 
large  or  small— even  those  that  are  scarcely  perceptible  almost  always  resist  treat- 
ment. 

Tliere  is  reason  to  believe  that  opacities  resulting  from  ulcers  are  less  inclined  to 
clear  up  than  those  from  parenchymatous  or  vascular  keratitis. 

In  children  the  prognosis  is  much  more  favorable  than  in  adults ;  in  them  exten- 
sive opacities  from  deep  and  even  perforating  ulcers  often  clear  up.  And  much 
more  will  epithelial  clouds,  and  those  parenchymatous  macular  deiK?ndent  on  inter- 
lamellar nests  of  cells  do  so. 

It  is  not  improl>able  that  the  growth  of  the  cornea  has  some  influence  on  them.  On  the  one 
band  the  opacity  will  hence  be  portioned  over  a  greater  surface  and  become  thinner,  and  so  less 
perceptible ;  on  the  other,  with  the  spreading  of  the  neoplasia,  the  number  of  its  points  of  con- 
nection with  healthy  corneal  tissue  is  increased,  and  hence  the  eftect  of  any  commencing 
pr^iccss  of  resorption  is  greater. 

2.  (>paciti(»s  and  cic^itrices  in  the  strict  sense,  whatever  their  histological 
f  huracter,  have  not  the  power  of  changing  to  transparent  corneal  tissue,  although 
lli«'y  jMMuetimes  become  diaphanous.  Tlu?y  are,  however,  generally  surrounded  by 
p:inn<hymatous  and  epithelial  opacities,  which  often  clear  up  spontaneously  or  by 
tnratnunt.  In  tliis  way  such  opacities  are  often  apparently  diminished  and  their 
influence  on  vision  lessened. 

Tendinous  opacities,  and  especially  tendinons  cicatrices,  increase  occasionally,  by  continued 
change  of  tinsue.  to  button-shaped  masses,  which  look  much  like  sta])hyloniata,  but  differ  from 
tQ«-f»e  by  their  solidity.  These  are  tendinous  or  long  outgrowths,  which  occasionally  very  per- 
c»-|»til*ly  rise  aVjove  tiic  level  of  the  cornea. 

Opacities  and  tendon-like  cicatrices  may  also  supi)urat<'.  This  cicatricial  kemtitis 
illtinorr)  in  developed  and  usually  runs  its  course  Avith  the  symptoms  of  severe 
miliary,  vas<'ular,  and  nervous  irritation ;  the  cicatrix  and  the  parts  surroimding  it 
usually  swell  sumewliat,  while  tlie  proliferating  epithelium  becomes  rough  and 
eloudy.  Then,  sometimes,  the  color  of  the  cicatrix  is  gray  or  yelloAvish,  and  su^kt- 
\\(\a\  layers  In'gin  to  fall  off,  leaving  a  more  or  less  deep  and  extensive  ulcer  Avitli 
irreirtilar  lH>rders  and  ba.se,  which  in  favoralde  cases  always  fills  up  again  with 
<l«»inlv  cicatricial  tissue. 
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Reoent  and  periplianl  doslrioM  •»  mora  inflUned  to  ninninto  Ai 

most  varied  eztenuJ  injnxioiu  faflngncwi  nay  oanae  tiie  vloentton.     Woonda  of  tha  oifl«M!^ 
either  aocidental  or  operative,  may  be  mentioned  aa  very  freqoMifc  oaoaaa.    It  la  aald  (i~ 
there  ia  aa  eapeeial  prediqKMition  to  nloeratioa  tn  aiokly,  weak,  or  irritabia  ] 

Herpetio  emptiona,  alao,  are  aometimea  devdoped  in  the  tndinoiia  i 
They  alao  nloeiate  readily,  and  oooaaionally  oanae  oxtenalve  loaa  of  anbatanoa,  by  < 
original  point  of  inflammation. 

S.  Chalky  and  oateoid  neoplaaia,  aa  well  aa  metallio  inomatatkma,  an  pennaMit  in  thi 
atrict  Mnae  of  the  term.    Stfll  the  latter,  like  the  tendinooa  opaottiaa  and  non-perfonl 
oioatrioes,  oiFer  a  poaaibility  of  a  enre  or  improvementb    For  eiperienoe  haa  ahofwn  that,  ina 
few  oaaea,  after  thia  tiaane  haa  been  ont  ont,  the  opening  left  fiUa  with  neoplaatio  eoniaal  i 
atanoe,  and  thia  deara  np. 


4.  A  series  of  very  injurious  results  depends  on  the  distorbanoe  of  Tision 
by  these  opacities.  Thus,  very  decided  myopia  not  un^requently  occnzs,  if  tlie  pa- 
tient is  obliged  to  use  one  or  both  eyes  affected  with  corneal  opaclticB  for 
vision,  especially  of  small  objects.  For  he  is  then  obliged  to  approadi  tliem 
nearer  to  the  eye  than  is  necessary  with  a  normal  cornea;  but  if  there  ia  only  ft 
slight  predisporition  to  it,  continued  strain  of  accommodation  will  readily  pro^iee 
the  change  in  tha  formation  of  the  eye  or  lexis  that  causes  myopia. 

The  great  strain  of  accommodation,  and  the  increased  action  of  the  fntenud 
recti  associated  with  it,  not  unfrequentiy  cause  strabismus  of  the  weaker  ^ye,  and  ia 
children  with  thick  opacities  on  both  eyes,  even  nystagmus  often  occom  Hm 
ncccsfflty  of  excluding  from  binocular  vision  the  eye  which  is  douded,  or  weaker  ia 
its  functional  activity,  in  order  to  maintain  the  most  distinct  impressions,  when  ilz*  , 
ing  an  object,  asrasts  in  causing  strabismus,  and  where  the  opacities  are  on  one  rido 
only,  are  often  the  sole  cause  of  the  deviation.  But  where  this  does  not  occur,  it  is 
often  the  immediate  cause  of  amblyopia  from  non-use,  for  the  patient  graduaUj 
learns  to  see  with  the  healthy  or  better  eye,  and  to  neglect  the  other,  when  flbdi^ 
sliaq>ly ;  hence  the  power  of  accommodation  is  gradually  lost,  and  the  energy  (»f  the 
retina  diminished. 

Strabismos  or  amblyopia  ex-anopnia  may  be  caused  by  corneal  opacities  that  are  not  per> 
mancnt ;  these  may  disappear  without  the  disease  that  they  have  produced  receding.  Indeed 
plenty  of  cases  occur,  where  the  strabismus  or  amblyopia  from  disuse  may  be  direotiy  traced 
to  a  keratitis  that  has  run  its  course  during  youth  without  leaving  a  trace. 

Treatment. — ^The  indications  are : 

a.  By  assisting  the  powers  of  absorption  and  the  throwing  off  of  the  epithelium, 
to  excite  or  hasten  the  clearing  up  of  the  oimcities ;  and  where  a  complete  removal 
of  these  is  impossible,  at  least  to  diminish  the  extent  of  the  disturbance. 

h.  In  i)ermanent^  unimprovable  opacities,  to  limit  as  much  as  possiljle  the  visual 
disturbance,  that  is,  to  diminish  the  intensity  of  the  diffused  liglit  admitted,  but  to 
increase  the  apparent  brightness  of  the  retinal  images,  and  when  necessary,  to  open 
new  ways  for  the  entrance  of  direct  rays. 

c.  Finally,  to  prevent  the  immediate  results  of  visual  disturbance. 

1.  To  answer  tlie  first  indications,  there  arc  a  number  of  time-honored  empirical 
remedies.  Tliey  have  in  common  the  property  of  directly  causing  a  greater  or  less 
irritation  of  tlie  eye.  Tliat  the  removal  of  the  epithelium  may  thus  be  effected  is  a 
known  fact.  But  how  resorjjtion  is  effected  is  not  clear.  It  is  possible,  that  by  the 
hy|>enemia  of  the  part,  and  the  consequent  increase  of  change  of  tissue,  a  sort  of 
softening  of  tlie  neoplastic  elements  is  caused,  and  the  removal  and  absori)tion  fayored. 

It  is  true  that  the  production  of  such  a  condition  of  irritation  is  ind^)ensable 
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to  a  trae  therapeutic  result,  and  that  the  most  powerful  known  absorbents,  quick- 
silver, iodine,  etc.,  refuse  to  act  when  not  applied  directly  to  the  cornea  and  con- 
junctiva. The  remedies  most  frequently  used  are,  dusting  in  calomel,  applications 
of  salve  of  yellow  and  red  oxide  of  mercury,  iodine  salve  and  laudanum,  instillations 
of  astringent  collyria,  slight  cauterization  of  the  conjunctiva  with  sulphate  of  cop- 
per or  solution  of  nitrate  of  silver. 

Formerly,  for  the  Bame  purpose,  Bteam  waa  conducted  to  the  eye  by  means  of  a  funnel ; 
warm  mucUage  of  quince-aeeda  or  mallowa  dropped  into  the  conjunctival  sac,  or  applied  with  a 
brash,  fine  oil  or  fat,  ox  or  fiah-gall,  eers-liver  oil,  viper-fat,  bear-fat,  etc.,  and  solutions  of  va- 
riona  extracts.  The  above-mentioned  substances  were  especially  popular  as  preparatory'  reme- 
dies, as  it  waa  claimed  that  the  parta  were  aoftened,  and  the  efficacy  of  the  resorbents  increased 
thereby  (Beer).  Empyreumatic  and  ethereal  oils,  such  as  juniper-berry,  paper-oil,  sal-vola- 
tile, etc.,  were  formerly  much  used. 

Electricity  was  once  quite  fashionable  for  these  affections.  A  current  was  passed  through  the 
upper  lid  or  the  cornea  itself,  and  some  other  part  of  the  body,  the  copper  pole  being  placed 
over  the  eye,  the  zinc-pole  to  the  tongue  or  hand  ( Crusell).  But  the  remedy  acts  no  better 
than  the  above-mentioned,  and  may  be  dispensed  with.  Acupuncture,  where  the  needle  is  placed 
directly  in  the  cornea,  is  dangerous.  In  deep  opacities,  that  are  not  vascular,  subconjunctival 
injections  of  solutions  of  conmion  salt  are  also  recommended  {Rothmund). 

All  these,  and  many  other  remedies,  when  properly  used,  are  vei7  serviceable  in 
certain  cases.  If  some  of  them  are  more  in  use  than  others,  it  is  perhaps  not  be- 
cause of  any  peculiarity  of  their  action,  but  on  account  of  their  more  easy  applica- 
tion, and  especially  the  possibility  of  measuring  and  controlling  their  action.  Hence, 
dui^ing  in  of  calomel,  on  account  of  its  slight  irritation,  is  especially  suitable  in 
fresh  maculae,  and  where  the  eye  is  sensitive  and  inflammations  are  to  be  feared. 
Tlie  salve  of  yellow  oxide  of  mercury  is  preferable  where  we  require  a  powerful 
effect,  and  the  irritability  of  the  eye  is  moderate.  Astringent  collyria  are  best  where 
there  is  catarrhal  relaxation  of  the  conjunctiva.  Cauterization  with  crystals  of  sul- 
phate of  copper,  or  solutions  of  nitrate  of  silver,  are  indicated  in  complication  of 
the  corneal  opacities  with  hypertrophy  of  the  conjunctiva. 

It  is  generally  well  to  begin  the  treatment  with  weak  remedies,  and  in  case  of 
nec<l,  to  increase  the  strength  or  pass  to  more  active  applications. 

If  the  eye  reacts  not  at  all,  or  only  slightly,  after  the  use  of  the  remedy,  the 
stn-n^h  must  be  increased,  or  a  more  active  application  resorted  to.  Fref^uently, 
after  the  continued  use  of  a  sufficiently  strong  remedy,  it  ceases  to  irritate  the  eye. 
It  is  then  well  to  discontinue  it  for  a  time,  so  as  to  let  the  suscepti})ility  return, 
wben  it  will  again  act  well.  In  some  cases,  also,  we  may  increase  tliL'  susceptibility 
by  warm  applications  and  cataplasms. 

In  deep,  non-vascular  corneal  opacities,  remaining  after  diffuse  keratitis,  it  has  been  recom- 
m^^deil  to  inject  a  solution  of  chloride  of  sodium  (one-third  of  one  drachm  to  one  oz.  water),  un- 
der the  conjunctiva  every  three  or  four  weeks.  This  may  be  done  with  a  hypodermic  syringe, 
and  iJi  said  to  act  well  and  without  danger  {Rothmund). 

[In  a  recent  memoir  to  the  French  Academy,  M.  do  Luca  recommends  the  ap])lication  of 
fixwtly-priwdcred  sulphate  of  soda  directly  to  the  cornea.  He  claims  that  it  has  the  power  of 
rtrmoring  corneal  spots  in  an  almost  incredibly  short  space  of  time.  Croton  oil,  one  part  to  six 
or  eight  of  olive  oil,  is  also  advised  as  a  local  treatment  for  corneal  opacities  ( Thoma«  Whuhov).  ] 

It  is  very  important  to  restrain  the  irritation  excited  by  the  remedy  within  cer- 
tain l>ounds<.  If  the  irritation  is  not  great,  it  is  sufficient  to  keep  the  patient,  during 
it-*  continuance,  in  a  moderately  illuminated  cliamber,  and  carefully  to  keep  off  all 
(Kiwible  caase  for  its  increase,  as  straining  of  the  eyes,  smoking,  etc.  In  intense 
irritation,  also,   use  cold  compresses.     When  these  symptoms  have  disapijcarcd, 


110  EXCISION  OF  OOBKEAL  OPACITIBS. 

there  18  no  necessity  of  confining  the  patient  too  closely.     Fresh  tlr  and  ezaNhf  j 
out  of  doon,  in  shady,  qniet  places,  free  from  dust,  aid  the  ciir&     Hie  diet  i 
be  regulated,  spirituous  liquors  in  moderatiQn,  as  well  as  snuffing  and  i 
the  open  air,  need  scarcely  be  forbidden.    Internal  remedieB  are  nseless  in  opadte 
of  the  cornea. 

In  opftoities  where  the  deftrhig  np  wiU  evidently  tska  a  long  time,  H  is  adTiMlils  to  tot^ 
warn  the  patient  that  the  ▼isoal  dirtorbsnoe  will  not  always  be  leeeened  in  proportioii  to  Hm 
lessening  and  thinning  of  the  opacity.  It  is  alao  well  «l  the  commeneement  of  tba  tnateaiA 
to  determine  the  amount  of  monoonlar  vision,  by  noting  the  aiae  of  and  diatanoe  at  wUoh  ea^ 
tain  objecta  can  be  seen  by  the  eye  in  question ;  and  in  the  progress  of  the  cure,  by  tha  eheks 
of  smaller  objects  at  greater  distance,  to  aatially  the  patient  of  the  improTcment,  aad  sBooais|S 
him  to  persevere  in  the  treatment  {Arii), 

Where  complete  cure  does  not  result,  the  above-mentioned  remediea,  even  in  iaareaaad  doss 
and  varied  changes,  finally  refnae  to  act  Some  ocuUsta  then  expect  favorable  peanlte  ftnas 
other  and  sometimes  heroic  remedies. 

Direct  attempts  to  cure  corneal  opacities  by  the  tnooolatum  of  bknnoiTfaeBa  have  not  besa 
saccessful  {Pirinffer) ;  still  it  cannot  be  denied  that,  aa  a  reaolt  of  accidentally  euited 
ration,  very  obstinate  superficial  macula  have  sometimes  been  oared. 

Scarification  and  ezdsion  of  theocojunctival  vessels  going  to  the  oomeal  neoplasia  la , 
ally  fruitless.    On  the  contrary,  scarification  of  the  opaque  part  alone  ( Welier,  J^tmmoun)^ 
combined  with  the  above  pharmaceutical  proceedings,  often  acta  energetically.    It  ia, 
a  question  if,  in  cases  where  irritatiug  salves,  powders,  washes,  eta,  were  inenflWrfimti, 
cations  can  accomplish  enough  to  outweigh  the  dangers  of  the  inflammatjon 
them. 

Much  more  important  is  the  abrasion  of  the  cornea,  which  is  done  in  two  ways, — fay  i 
iog  off  the  superficial  opaque  part  and  by  removing  it  in  large  pieces.    Both  pkmm 
from  the  observation  that  loss  of  substance  oocurring  in  this  way,  is  in  some  oases  rcfilaesd  hf 
new  layers,  which,  from  their  transparency,  resemble  corneal  tissue. 

a.  The  shaving  or  scraping  is  done  witii  the  edge  of  a  cataract  or  lance-^haped  knlliBi,  or  a 
cataract  needle,  used  as  is  customary  in  erasing  from  paper.  Tiiia  operation  is  often  pftVftf^t 
and  hence  is  best  done  under  anesthetics.  It  is  rarely  poasible  to  ronove  ccnnplete^,  or  even 
mostly,  in  a  short  time  the  opaque  part,  while  long-continued  scratching  ia  dangeroaa,  aa  tt 
may  easily  excite  severe  and  injurious  inflammation.  Hoioe  it  u  more  prudent  to  repeal  ths 
operation  at  numerous  short  sittings,  separated  by  long  intervals,  and  the  rather  ao  beoaass 
after  each  abrasion  a  part  of  opaque  tissue  always  again  results,  while  the  floor  of  the  loss  of 
substance  little  by  little  rises  up.  This  method  is  most  serviceable  in  metallic  incmstatkas, 
epithelial  cicatrices,  and  superficial  chalky  deposits. 

b.  The  removal  requires  a  thin  cataract  or  lance-shaped  knife,  which  is  placed  under  the 
opaque  superficial  stratum  of  the  cornea,  so  that  it  may  be  separated  in  the  shape  of  a  thin 
flap,  which  latter  is  held  with  the  forceps  and  further  loosened  by  successive  strokes  of  the 
knife.  This  method  must  also  be  repeated  in  many  cases,  on  account  of  the  formation  of 
opaque  layers.  This  operation  is  most  serviceable  in  thick  superficial  tendinous  opacities, 
particularly  where  these  project  beyond  the  surftuse  without  entering  the  substance  [Mead^ 
Liirrey^   Wordrop^   UW/<'r,  Gulz). 

Neither  method  is  free  from  danger.  With  delicate  and  skillful  manipulation,  indeed, 
decided  reaction  may  not  occur.  Still,  on  the  other  hand,  as  a  result  of  the  operation,  we 
often  have  keratitis  suppurativa,  iritis,  and  even  panophthalmitis.  Hence  we  may  say  that 
abrasion  is  only  to  be  used  in  cases  of  the  above-mentioned  opacities,  where  vision  is  limited 
to  perception  of  light,  and  where  it  can  only  be  improved  by  a  clearing  up  of  the  cornea. 

2.  If  the  nieaiw  for  lc»8sening  or  remoing  the  opacity  are  exhausted,  or  if  a 
hopeless  case  of  opacity  of  the  cornea  exists,  we  must  lessen  it*i  disturbing  influence 
on  vi.»<ion.  or  open  a  new  way  for  the  light  from  the  object  to  enter  the  eye. 

In  delicate  cloudy  opacities,  such  a  curative  measure  will  be  esiHJcially  useful, 
when  the  eye  in  ([uestion  is  the  only  useful  one,  or  is  the  best,  and  the  conditions 
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of  the  patient  require  shar])  vision.  The  object  aimed  at  is,  that  the  spectrum 
traversing  tlie  opacity  undisturbed  may  unite  with  sufficient  Ijrightness  into  a 
TviiMtl  image. 

In  thick  opacities,  whose  nucleus  permits  the  passage  of  little,  if  any  light,  and 
which  therefore  influence  greatly  the  ])riglitne88  of  retinal  images,  therapeutic 
aid  is  much  desired  and  even  absolutely  demanded.  The  chief  aim  is  the  extension 
of  the  existing,  or  the  opening  of  a  new  way  for  the  entrance  of  liglit ;  and  at  the 
same  time  covering  up  the  dispersing  borders  of  the  opacity. 

Further  and  not  less  important  indications  exist  in  cases  of  one  or  other  variety 
of  superficial  roughness  and  curvature  of  the  cornea,  and  sometimes  in  oblique  posi- 
tion of  the  lens.  It  is  generally  desira])le  to  turn  off,  as  much  as  possible,  irregularly 
refracted  rays,  and  to  form  a  way  for  direct  light  which  comes  as  near  as  possible 
to  the  normal  in  regard  to  refractive  conditions. 

a.  When  a  sufficiently  large  part  of  the  pupil  lies  beliind  a  transparent  or  only 
hazy  portion  of  the  cornea,  also  when  this  is  abnormally  curved,  a  plane  diaphragm 
with  a  small  central  opening  held  close  before  the  eye  is  very  serviceable  (Traters). 

These  shaden  do  not  answer  well,  because,  while  cutting  off  the  laterally  diffused  light, 
which  markedly  increases  the  intensity  of  illumination,  they  also  cut  off  a  great  part  of  the 
direct  and  regularly  refracted  light,  and  thus  injure  materially  the  brightness  of  the  retinal 
images.  Moreover,  they  limit  the  visutd  field  most  injuriously ;  they  only  render  possible  a 
more  perfect  perception  of  objects  lying  in  the  middle  of  the  field,  hut  cannot  be  used  while 
the  patient  is  going  about,  and  much  less  when  the  objects  move  and  change  position  rapidly. 
Hence  they  only  temporarily  increase  the  clearness  of  vision,  and  of  course  can  only  be  used 
for  monocular  vision.  When  using  stenopeic  spectacles,  t'.  f.,  cups  with  openings  in  the 
center  (RUterirh^  Dondei's),  which  are  fastened  before  the  eye,  the  greater  distance  of  the  hole 
from  the  center  of  the  cornea  causes  the  limitation  of  the  visual  field  to  be  more  marked ; 
hence  they  are  less  serviceable  than  flat  monocular  perforated  shades. 

ft.  But  th?  above  indications  are  hotter  fulfilled  by  an  operative  displacement  of 
th  '  pupil.  For  thus  the  pupil  will  be  drawn  out  to  act  as  a  stenopiiic  fissure  and 
distorted  toward  the  jirolapse.  If  the  opacity  and  superficial  roughn'.'ss  of  the  cornea 
is  not  too  extensive,  it  will  not  be  difficult  in  the  choice  of  a  point  for  ()])eration  to 
J  dace  the  entire  pupil,  or  its  greater  part,  behind  transparent  and  regular  cornea, 
and  thus  turn  the  rays  from  the  disturbing  opacity  and  irregularly  refracting  rough 
cornea,  and  so  increa.se  directly  the  clearness  and  sharpness  of  the  retinal  images. 
In  ciTtain  cjises  there  will  be  a  question  of  giving  the  slit-shaped  pui)il  a  position 
.-md  direction,  by  which  the  optical  effects  of  irregular  curvature  of  the  cornea  may 
Ih'  diminished  if  not  destroyed,  since  only  the  more  direct  rays  pass,  and  these  have 
jrone  throuirh  a  meridian  but  little  deviating  from  the  normal  curvature,  and  with  or 
without  glass?s  unite  on  the  retina  to  sharp  images  (see  Astigmatism).  The  circum- 
stance that  the  ])lay  of  the  pupil  and  the  power  of  accommodation  are  retained  to  a 
r-rtain  extent,  Inis  considenibl?  influence  in  regard  to  the  gain  to  be  obtained.  Un- 
f<irtunat.*ly,  the  conditions  necessiiry  to  the  success  of  this  operation  are  not  always 
present. 

In  extensive  thick  opacities  it  is  rarely  possible  to  place  most  of  tlie  pupil  behind 
transparent  and  superficially  smooth  parts  of  the  cornea,  or  entirely  to  do  away  with 
th^-  'ipectnim  fr<nn  the  indistinct  edges  of  the  opacity,  Avithout  excessively  stretch- 
ing the  iris  and  narrowing  too  much  the  passage  for  direct  rays,  and  detracting 
iTHTitly  from  th?  brightn?sri  of  tb*  images.  In  anomalies  of  curvature  of  the  corn?a, 
m'»refivcr,  it  is  not  always  possiljle  to  placj  the  long  axis  of  the  pupil  opposite  the 
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least  curved  portion  of  the  comet,  m  thii  b  not  alwajiin  a  tnuMfMioit  and 


part  Anterior  flynechia  of  the  iris,  especially  of  the  pnpillaiy  nme,  doesnot  pennftj 
a  true  displacement  of  the  pupil,  and  a  sufficient  covering  of  the  edges  of  the  opadtf  (3 
the  pupil  can  only  be  drawn  out  to  a  dit,  and  in  favorable  cases,  by  a  soitaUe  poi^  i 
tion  and  direction,  somewhat  diminish  the  optical  efEect  of  a  given  alnonnal  eiirv»--i 
ture  of  the  cornea. 

e.  From  these  considerations  the  indications  for  di^Iaoement  of  the  piqriH 
opacities  of  the  cornea  are  limited.  ^ 

In  most  cases  it  is  well  to  renounce  its  nnceriain  results,  and,  by  efSectiiig  a  wite' 
opening  for  direct  lights  at  the  most  favorable  part,  to  increase  as  mndb  m  pom 
the  brightness  of  the  retinal  images;  that  is,  to  choose  iridectomy.    When  the 
cumstances  are  not  too  unfavorable,  this  is  generally  a  very  satisfactoiy  opentfoB. 
It  is  not  uncommon  by  it  to  give  rather  good  vision,  so  tliat  tlie  ^ye,  at  leas*  with  Ifcs 
aid  of  suitable  glasses  or  stenopaic  spectades,  is  fitted  for  near  and  distant  yUkm 
reading,  writing,  etc,  and  even  for  the  recognition  of  small  objects.   W^  afanotmal 
curvatures  of  the  cornea  do  not  at  all  prevent  such  a  result,  but,  on  the  contwiy^ 
experience  has  proved  that  such  deviations  in  the  convexity  frequently  so  diminlih 
after  iridectomy  that  their  optical  effects  are  easily  neutralized  or  brought  to  a  maB 
amount  by  cylindrical  glasses.    Where,  on  the  contrary,  the  drcnmstancea  are  imf, 
unfavorable,  the  cornea  very  irregular,  or  only  a  small  peripheral  portion  pissabial 
for  direct  rays,  briUiant  results  can  not  be  expected,  and  this  must  be  considend  M 
the  prognosis  before  the  operation.    However,  sudi  un&vorable  conditions  do  not' 
render  the  operation  entirely  superfluous  or  worthless. 

Th^  fact  of  the  other  eye  being  normal  does  not  contraindicate  an  opefation,  be 
it  displacement  of  the  pupil  or  iridectomy,  even  if  the  result  desired  is  only  improved 
vision. 


Strengthening  the  ImpreuionB  of  light  and  extending  the  viansl  field  are  indioationa 
to  recommend  the  operation.  If  a  decided  improvement  of  the  amount  of  vision  may  be  Iio|Nd 
for,  there  Ib  a  direct  indication  not  to  deUty  operation,  aa  the  affected  eye  may  meanwhik  da- 
tcriorate  and  lose  its  functional  power  from  want  of  use.  Careful  observation  has  proved  thai 
the  operated  eye  does  not  necessarily  act  injuriously  on  the  sound  one,  and  so  cause  its  impna- 
sions  to  be  repressed  ( Oraefe). 

AVhere  the  other  eye  is  entirely  useless  for  vision,  the  operation  seems  indicated 
even  under  most  unfavorable  circumstances,  as  even  a  slight  improvement  of  siglit, 
rendering  possible  the  recognition  of  shadows  of  objects,  or  even  strengthening  the 
perception  of  liglit,  is  a  gain  for  the  patient. 

It  may  be  considered  a  rule,  to  make  the  pupil  as  near  as  possible  to  the  center 
of  the  cornea.  In  periphenil  synechia,  where  the  i)upillary  margin  of  the  iris  is 
drawn  toward  the  cicatrix,  there  is  often  an  opportunity  to  carry  out  this  rule.  In 
central  opacities  of  the  cornea,  the  artificial  pupil  should  be  i>eripheral.  Tlien,  where 
tliere  is  a  choice,  the  inner  lower  quadrant  of  the  cornea  is  the  point  of  election  for 
the  new  pupil. 

It  is  important  to  remember  here,  first,  that  the  visual  axis  meets  the  corneal  axis  at  an 
angle,  and  passes  through  the  cornea  at  a  point  a  little  inside  of  and  below  its  center ;  and, 
secondly,  that  infixing,  the  visual  axis  must  be  turned  to  the  object  regarded,  in  order  that  ito 
image  may  fall  on  the  yellow  spot.  Hence,  if  the  artificial  pupil  be  formed  elsewhere  than  at 
the  inner  and  lower  quadrant  of  the  cornea,  all  the  rays  of  light  entering  the  eye  through  it 
must  be  regarded  as  marginal  rays,  which  fall  the  more  obliquely  on  the  refractive  surfaces, 
the  more  removed  the  artificial  pupil  is  from  the  inner  lower  quadrant  of  the  cornea.     Under 
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I  clpennurtttiioe*,  even  m  nDrinftl  currattire  of  the  corncia,  the  BphcTii:^  und  tsLrsimatic  ahcr* 
nyon*  trt'  virry  pcrccptibla ;  but  when  thefe  i*  abnormiil  curvAtune^  thfe  deviation  of  the  %ht 
it  YfTjr  A»iioi»'ii3g.  To  thia  in  to  be  added  the  fact,  thmt  of  the  mjft  of  light  liilUni^  on  the  ptir* 
IN*  of  eortictt  in  front  of  the  pupil,  on  aecoiiot  of  the  nife  of  the  uigle  of  mcidenne,  m  Uogfl 
psflkM  are  rcflectacl,  fomfl  are  absorbed^  aome  MULttered;  beneo  tli«  retinal  inmges  htq  Lmi 
Miftit,  anil  i»veo  a  aligbt  opftclt^r  wiU  impair  their  distiurt:  «i^. 

Wr  nui^-i  iitt'tnd  to  llie  nlwjve,  not  only  in  cases  where  we  wbh  simply  to  give 
»  good  nvtmocular  \ision  ns  poBsiblc,  but  wliL*re  functional  actjvitj  of  the*  other  eye 
iiidaccs  n^  to  otlenipt  to  restore  Mnocular  vision.  In  old,  txttimivtv  ccntml  opaci- 
tie»^  c^pfriftlly  tbobc  origiiirttiag  iu  youth,  tliis  hoiJ*  is,  Imwevtr,  tilight ;  lii-nce  it 
wRdA  tic  tier  to  attempt  iucrc'using  tbe  field  of  viaion,  and  lo  tutike  th«  mtifitial 

GcMnJIjr,  we  may  have  greater  e3cp€setAtion»  of  reatoring  binocnlar  vinioti  by  oijeratjon,  the 
ttoiv  faTOfable  atc  thu  i»tiditiuiii  fur  attaining  iharfi,  rtftuiol  iJiitagi^fl,  unl  the  mote  ueftajnly 
99  may  ctiitnt  un  tb«;  mu-wijleii  of  tbe  pye  bfing  in  &  ccinditiDn  to  correct  iHght  dLflerenceft  in  the 
of  the  image*  on  the  two  rctinie.  Eccentric  pnpiln  at  tbe  onter  or  upper  part  of  the 
f  ftiuJ  pftrticuiarly  when  very  jHsripheral^  rarely  or  never  penuit  binocular  vision, 
HUM*  mmU  opward  are  often  covered  by  the  tipper  lid,  and  hence  their  beociicial  effect  U 
And  it  is  necesiary  to  combat  tbU  by  laying  back  tbe  Auperior  rectus ;  for  by  the 
ttf  th«  aetion  of  tbe  moivcle  is  limited^  and  the  risaaJ  Line  directed  below  the  boriion. 
%mm^  when  fijdng  an  object,  a  stronger  exertion  of  the  will  on  the  superior  rectoii  tit  necefeeary 
IIm  ttaoal,  to  bring  the  optic  axis  in  the  right  direetion.  But  thiA  impulse  alwaya  affects 
iilTHitiariiiniiily  Hie  legator  muvele  of  tbe  npper  lid  from  tbe  eommunity  of  ftmction ;  hm&t^ 
M»  !■  aNmy*  devaled  in  fixing  an  object,  which  U  the  point  desired 

4L  Ift  «a*e«  wherv  the  entire  comea  i3  cloudy,  it  hai  been  proposed  to  make  a  way  through 
[  ^AuUtirrith),  In  the  exterlof  lonc  of  the  sclerotic  a  round  opening  i*  to  be  made, 
i  of  tbeehoroid  and  retina  thus  escposed,  to  be  ont  out.  Then  the  vitreona  body  dlls 
,  and  for  a  time  it  certainly  permits  a  ahiftdowy  perception  of  large  and  near  objects, 
BbI  ims  itpening  always  contracts^  and  linally  if  cloaed  with  olondyi  oicatriuial  tissue.  Hence 
4lia  ai^iod  im  of  no  pra^tiGa]  benefit. 

T^  ai««impta  to  trmnitplant  tbe  comeie  of  beastfl,  by  uniting  tbem  by  stitches  to  the  edges 
if  M  opsniliif  tn  the  comea  illiml^^  \ViUjtrr\  have  failed  The  transplantj^tionB  obuded  over 
it  COMinMC^ed.  if  they  did  not  die  outrigbtv  Not  le^  unaai^cesafnl  have  been  the  attempts  to 
tmm  «D  artifieial  window,  by  introdueitig  a  ntud-^ihaped  pieo«  c»f  glass  into  an  ofiening  io  the 
mm  a.  Mid  tp*f^**"g  ibis  up  afoimd  it  (.V««i£if]idn»).  However,  one  case  ii  recorded,  where  the 
[ft"^  fi40Aioad  a&it  pemtltt^'d  virion,  for  three  mouths  after  its  introduction  ilUttxstr), 

c  Tn'  lit«alfc  np  an  anterior  syneehja,  a  proceeding  analogous  to  irideetomy  im  RenHceable. 
Tbaa,  after  <l£lating  tbe  pnpU  as  much  as  possible  by  atropine,  a  lanoe-nhaped  knife  ia  so  intro- 
L  the  ootut^  in  tlie  meridian  of  tbe  adbeaion,  that  by  advancing  it  the  adherent 
r  «C  Ifaa  b'im  eoines  nnder  the  blade  just  at  tbe  cit^atrix.  If  any  part  remain r^  it  may  be  re- 
Iky  th«  hoolE  naed  in  irideotomy.  Repeated  instillations  of  stroo|(  Bolutionsi  of  atropine 
mm^  hmp  the  pnptl  and  edges  of  the  tftrounded  iris  as  widely  dilated  at  ponsibte.  This  proceed- 
|h  la,  bvwwrr,,  nevi^  certain  in  its  effect,  and  in  rarely  worth  the  troiibla  md  danger*  In  cen- 
with  synecbiie  of  tbe  pupillary  bordctSf  i^  "^^1  rarely  rano^a  the  necessity  for 
While  in  eccentric  or  peripheral  nynecbijc,  which  infiuenco  but  little  tlie  diameter 
^  ^^  wpff,  and  where  only  s  small  portion  of  the  pupil  Acemi  covered  with  the  cicatrix,  the 
I  to  Itate  little  effect 


'      1  indicntion  diBK  at  pn?vpnting  the  consfqncncua  of  keratitiFi,  thnt  is, 
A    of  ^hort'fdghti.'dricss,   aiuldyopiut   stniljiiimnst  t4c.     (The  pio|jcr 
l«if  t^:»  will  lie  dtiCiiaMd  in  the  cluipters  on  thc«e  subjetla.) 

'      ^  Atlas  oomea  lolers.— A7f**,  A  1  O.  XL  2,  8.  237,  — SYf  ^f tra;?,  ophth. 

mmdim.—Vi4/ikt\  Ann.  d^ocul  X  P.  3(M,  XOL  R  'J^\—A'H*ip^, 

i^"!,  f^  ;JP4,— /^nft^ef,  die  HIenn.  am  Mcnscbenange,  Graa,  1S41,  R  :^1.— i?ctr. 
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Lehre  von  den  Angenkhten.  Wien,  1817,  IL  S.  95.—Arlt,  Krankheiten  des  Anget,  Prag,  L  %. 
2(^.— Rothmund,  kL  MonatsbL  1866,  &.  mi,—Cru9ell,  Ueber  den  Galvuiinnut,  eta,  Petera- 
borg,  1841. — Jfuckemify  TraiW  d.  maL  des  yeux,  Tradnit  par  Warlomont  et  Testelin,  Paria, 
1857,  n.  P.  156i — Weller,  Desnioun,  according  to  Deamazrea,  Traits  des  maL  d.  yens,  Paria, 
1847,  P.  932,'-'Iiwee,  Lehrbuoh  der  Ophth.  Braonsohweig,  1858,  IL  &.  2BZ,^Afead,  according 
to  Ruete  ihid,—G uh,  Oesterr.  .Woohenachrift,  1842,  Nr.  Qi.—Malffaignej  Ann.  d'ocnL  XIIL 
P.  212.— Demnarres,  ibid.  IX.  P.  96,  X.  P.  l.—Hasner,  Entwurf  eineranat  Begrttnd.  etc.,  Piag, 
1847,  a  123,  and  kL  Vortrttge,  a  152,  2XXK—Traoen,  AfarkenzU,  Abhandlnng  ttber  die  Kkhtn. 
des  Anges,  Weimar,  1832,  &  blS.—JiiUeru:h,  according  to  Th.  Raete,  Lehrbocb,  IL  &  265. 
— Schatuhburgy  Die  kUnsUiche  Pupille  yor  and  in  dem  Ange,  Berlin,  1854,  a.  deatache  Klitiilr^ 
1854.— 2>on<l<r»  und  Wijftgaarden,  A.  £.  O.  L  1.  a  2&7.—Oraefe,  ibid.  IL  2.  a  177.— A  UneU, 
kL  MonatbL  1865,  a  2S9.—Autenrieth,  TObinger  Bltttter  fUr  Natnrwiasenschaft,  1.  a  8&— 
a  JlittUy,  Kkhtn.  nnd  Miasbildgn.  des.  m.  Auges,  Berlin,  1848,  IL  a  58,  eO.—  Wutzer,  Zeit- 
Bchrift  1  Ophth.  L  S.  486,  and  V.  S.  823.— .VtMS&aum,  Ueber  die  Behdlg.  der  Hombaut-TrQ- 
bungen,  etc.,  MUnchen,  1856,  und  dentsche  Klinik,  1858,  Nr.  M.-—HfW8er,  llrztL  Intelligens- 
blatt,  etc.,  1860,  Nr.  2i.—Schalyffen,  A.  £.  O.  XII.  1.  a  VS.—Uzemy,  Wien.  Augen-Klinik  Ber. 
S.  190.— Oouvea,  Arohiy  fttr  Aug.-  nnd  Ohrenheilknnde,  I.  1.  8.  120.— 2>f  Luca,  Gar.  U6±  de 
Paria,  1867,  a  860. 


3.  Staphyloma. 

Votdlogy. — ^In  order  that  a  staphyloma  may  be  developed  within  the  anterior 
openliig  of  the  sclerotic,  there  must  first  l)e  a  decrease  of  the  normal  resistance  of 
the  corneal  tissue,  or  it  must  be  replaced  by  an  extensible  tissue.  A  second  condi- 
tion is  a  certain  pressure  from  the  contents  of  the  globe,  by  which  the  part  of  the 
wills  in  question  is  subjected  to  a  power  too  great  for  its  resistance.  The  last  con- 
dition requires  the  absence  of  even  the  slightest  opening  in  any  part  of  the  tunics 
of  the  eye,  and  that  the  parts  which  secrete  the  humors  have  their  function  unim- 
paired. The  pressure  of  the  recti  muscles  also  favors,  but  is  not  necessary  to, 
the  production  of  staphyloma.  The  diminished  resistance  of  the  cornea  is  occasion- 
illj  the  result  of  a  simple  relaxation  of  its  layers.  If  this  reaches  so  high  a  grade 
that  the  intra-ocular  pressure  acquires  even  a  temporary  ascendency,  a  protrusion  of 
the  com€*a  results ;  more  frequently  the  decrease  of  the  resistance  is  grounded  in  local 
or  total  destruction  of  the  anterior  corneal  lamellse.  The  exposed  posterior  layers, 
onder  the  influence  of  the  intra-ocular  pressure,  are  then  stretched  and  pressed  for- 
ward, and  an  ulcerative  keratectasia  results,  which,  by  successive  additions  of  a 
neoplastic,  more  or  less  cloudy,  even  cicatricial  tissue  deposit,  may  become  a  cicatri- 
cial corneal  staphyloma.  Finally,  in  most  cases  an  extensive  perforation  or  destruc- 
ti<fn  of  the  cornea  is  the  origin  of  the  staphyloma.  The  uncovered  iris  advances  to 
the  opening,  glues  itself  to  the  edges  of  the  perforation,  forming  a  sta])hyloma  of  the 
in*,  which,  by  development  of  cicatricial  tissue  in  and  around  its  walls,  is  trans- 
formed to  a  true  cicatricial  staphyloma. 

A  perfect  division  into  these  three  forms  of  staphyloma  is  only  theoretically  pos- 
"^ible.     In  point  of  fact  the  boundaries  are  lost  in  various  intermediate  forms. 

a.  Corneal  Staphyloma. 

Pathology. — The  state  of  staphyloma  of  the  cornea  is  best  described  by  the 
synonym  t'ctasia  or  protrusion  of  the  cornea,  since  it  represents  the  projMjr  corneal 
tbtiiue  as  the  part  which  has  suffered  extension  and  increase  of  surface. 

There  are  distentions  of  the  eyeball,  in  which  the  inflammatory  basis  is  evident 
w  well  in  tlie  history  as  in  the  accompanying  symptoms.  When  of  a  low  degree 
they  are  descrilied  as  corneal  staphylomata  in  the  strict  sense  of  the  word ;  when 
highly  di-veloped  they  arc  always  united  with  protrusions  of  the  anterior  scleral 
rone  or  of  the  whole  sclerotica,  and  are  therefore  a  symptom  of  the  so-called  hydroph- 
tLttmuM  anterior,  or  total  staphyloma  of  the  globe  (see  sclero-choroidal  staphyloma). 

There  are  also  ectasias  or  protrusions  of  the  eyeball,  whose  proximate  cause  lies 
in  certain  want  of  development,  or  in  certain  inflammatory  processes,  but  for  which 
ai»  remote  cause  can  be  found  in  a  previously  existing  inflammation.  Such  cases 
*re  the  so-called  keratoconus,  conical  cornea,  or  conical  corneal  staphyloma  and  kera- 
v^lfibuH.  cornea  globosa  or  spherical  corneal  staphyloma,  also  called  buphthalmus. 

Tlie  protrusion  always  occurs  at  the  exi>ense  of  the  thickness  of  the  cornea.  In 
lu-nit^iglolnts  the  cornea  is  evenly  thinned,  it  is  scarcely  as  thick  as  letter-paper,  and 
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poi4tori<ivlj  m  lined  liy  the  mcmhrftno  of  De^scemet^  ivhieh  is*  nko  distended  and 
tl  tinned. 

In  conic nl  comen  the  periphery  wna  fonnd  flomcttmeii  thickened,  somctimcR  tiormaL  In  the 
middle,  however,  corroBponding  tg  thi?  most  prominent  p»rt  of  the  «Uphyloma,  thp  cn>meji  ap- 
peared much  thinned,  about  m  thick  as  lett<;r-paper.  At  the  anterior  mirface  the  tT»ii»itioti  of 
the  twc  dilTerent  great  zone*  uf  the  comeft  war  immarked,  but  on  the  poeteHor  U  waa  iiiit1d««, 
iO  thiit  the  ccBtriU  thinned  part  aewaed  aurrotind«d  by  a  pad,  an  it  were  (Ml  J^teffrr^  IValker, 
Middl^/ion\  f  'ftpprltett  i } . 

Symptom i^These  vary  with  the  degtee  of  protiiisioa,  and  arc  also  frequcntlj 
modified  liy  vurioui  affectiona  which  are  closely  connectt'd  with  stiiphylomtitous 
formatioDS^ 

1.  Low  grades  of  protrusion  escape  eveu  the  practiced  oye^  unless  the  finer  means 
of  diagnoHia  are  resorted  to,  aince  they  do  not  cause  any  marked  deviatiotLi  in  the 
mwe  or  shape  of  the  cornea. 

But  the  irregular  astigniatiMn  connected  with  the  protrtiBion  h  cxccJ:^dLngly 
evident  to  Xhtt  patient,  especially  when  the  eye  was*  fonnerly  normal  Distant  vbtion 
ia  jdvvays  indistinct,  and  w^e  are  not  able  to  improve  it  by  spherical  or  cylindrical 
glatiw^.  Distant  objects  of  a  Bnmller  size  which  arc  distinctly  marked,  appear  ri^du- 
plicated,  ^ul  wcqiiently  even  near  virion  l>ecomda  more  and  more  difllcult,  the  patient 
is  obligetl  to  hold  the  oljjectfl  near  the  eye,  without  then  getting  a  diHtinct  view. 
This  polyopia  h  often  very  diaturbing-^wc  may  then  easily  mistake  the  difficulty  in 
vision  for  amhlyopia^  yet  the  ability  of  distinguishing  color  tints  even,  of  objectiis 
very  near  at  baud,  and  ef^peclally  the  marked  improvement  in  vision,  w1ien  the 
patient  lofiks  tbriiugh  a  round  opening  in  a  sUade^  aa  well  aa  when  he  nearly  clos» 
his  eyelids,  will  prevent  an  error  in  diagnosis. 

The  in-eguliirity  of  the  corneal  curvature  ia  abo  seen  in  tho  ophthalmoscopic 
image,  ^V'e  only  see  a  small  portion  of  the  fundus.  The  veaaels  and  the  border  of 
the  optic  papilla  appear  distorted  in  various  directions,  dilated  and  contmetKlt 
while  their  contour  is  seen  with  varying  distinetnefts.  We  not  unfrequently  see  a 
Tcasel  very  much  attenuated  running  into  one  side  of  th?  visual  field  out  of  tljt*  in- 
distinct border,  and  gradually  becoming  more  distinct  and  at  the  same  time 
thicker,  and  finally  leaving  the  visual  field  on  the  other  side  when  it  has  l>ecome 
considcral>ly  enlarged.  Tlie  slightest,  displacement  of  the  axis  of  the  mirror  or  of 
the  afTected  eye  causes  great  distortions  of  the  image,  so  that  the  re^ela  and  the 
border  of  the  optic  disc  8^*etn  actually  to  twist  into  each  othcn 

There  are  also  changes  in  the  reflejc  from  the  anterior  surface  of  the  cornea.  These 
are  not  marked,  however,  in  consequence  of  the  amallntss  of  the  imago.  But  if  the 
curvature  be  conical,  m  is  the  case  in  keraloconus,  the  appearance  of  the  rcQex  is  a 
very  good  means  of  diagno^ 

If  such  a  reflex  ba  thrown  upon  the  vertex  of  the  cone,  it  appeam  very  small 
without  any  marked  distortion.  But  it  is  lengthened  in  an  instant^  if  we  change  ttie 
jiosition  of  the  eye  to  the  source  of  illnmiualion. 

These  ditJptric  and  catoptric  symptoms  only  appear  distinctly,  when  the  protru- 
ding cornea  luis  preserved  at  least  the  greater  part  of  its  ti-ansparency.  Such  eases 
are,  however,  the  lesser  number.  In  keratt^ctasia,  in  the  strict  sense  of  the  word,  the 
cornea  ik  t\s  a  rule^  opaque  and  cicatriciaL  In  kemtoctinus  a  transparent  npcx  is  also 
exceptional,  and  in  keratoglobus  the  cornea  very  often  appears  penTteated  by  slight 
cloudy  opaeitiv'S,  and  in  some  c*is<*s  evenly  and  densely  opaque.  Besides,  the  conse- 
quences oFiutra-ocular  inflammatory  proce^ea  ^d  other  ^usea  for  the  inipaimient 
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«(frUiaii  eotnc  into  eoiiaidpTOtion,  so  that  tlie  diagnosiB  of  Blight  degrees  of  tliia 
tfli'Ctiui]  hceoines  quite  cUffif^ult. 

2.  in  the  liigher  degrees  of  development  all  these  symptonift  a'x*  more  promiii(*iit. 
The  ouTftim,  i*specinlly  wiien  the  eye  is  vieived  latenilly,  ap|x.*iirs  dii^lirictly  curved 
fonmuti  Mill  the  anterior  clirimUer  seeuis  couskienthly  eidiirgecL 

m.  In  tnie  kenittH^tnsirt  the  djstentioti  of  the  cornea  is  sometimes  quite  even  and 
Ngnbr.  when  the  c.-on'nture  iw  Hkc.^  a  iinniiituiM*  donie ;  agiiin  it  is  irregular,  often 
Baltoil  to  one  part  of  the  corotii,  in  which  cm^  the  cornea  apprcmohcs  tlie  shjipe  of 
tliliOiA  coiJi%  ttnd  elopes  off  regularly  or  irregularly  on  all  sides*,  iief^ording  m  the 
fWtex  of  ihe  eur^iiture  eom^poirds*  to  a  cent  ml  or  lateral  portion  of  tlic*  cornea, 

tk  In  kemtoconiis  the  curvature  is  conical,  or  strictly  speakings  that  of  a  htjper- 
hiiM*  flince  the  lateral  walls  are  not  straight  in  the  direction  of  the  meridian,  hut 
Miiv>or  loB^conveir*  But  the  curvci  art^  not  regular^  for  in  the  diffcn^nt  njeridians,  and 
m  fhf  individual  parts  of  the  sjimc  meridian,  the  curvatures  vary  exceedingly  (Br^WMier). 

Tbrt  chanictcriiittc  conical  protrusion  of  the  cornea  in  keratoconust,  and  the 
•ftenvcive  vridtTiIng  of  the  anterior  chauiher  united  witli  it,  are  such  nviirked  symp- 
kmm  that  they  cjin  scarcely  Ik?  iui*«takcn.  In  fact,  the  staphyloma  oceaMonally 
pfDinicU^  tH*  n»  to  lie  strn  wlien  the  lids  arf^  clowd.  or  it  even  renders  the  closure  of 
tip  lldt  Irregular  TJie  iilunt  pohit  of  the  cone  often  con^ponds  with  the  center 
^  ttie  cornea,  which  tlieu  arii*ea  with  an  equal  angle  from  all  points  of  the  peri- 
jllMr^  to  the  fonith,  and  npiK^Lrs  liell-ahajx^d-  But  just  as  often  tlie  position  of  the 
i  js  f*ecf:^tric,  when  at  some  points  the  walls  of  the  staphyloma  are  unequally 
Tlie  a|>i!X  of  the  cone  itf  often  traui^]mrent,  but  more  frequently  cloudy, 
lift£T«  fw  opnquc,  like  an  einthelial  or  tendinous  !*pcjt,  or  it  is  even  dcntrieiid.  The 
bli^nd  wmlU  of  the  staphyloma  artv  us  a  rule,  completely  transjiarent^  sujooth,  and 
rrUcctiitg,  The  contrary  is  to  be  ascribed  to  accidental  complications,  which  do 
not  itmud  in  immediate  relation  to  keratoconus* 

1*bB  riflffX  «]id  opbtbahnowopk  imtt^cft  flhow  the  abore-d^sertbed  ehaage*  in  tht  nisi!,  f ofin, 
mA  pantifitt  Id  more  marked  maiiQer  when  th^  puiition  of  the  a^tiA  of  tho  cone  Pa  the  Rotiri>e 
cf  jBnniVAllfjsi  ia  vurletL  If  tbe  axia  cif  the  cone  be  tiuTi€<l  exa<:tly  to  the  sournc  af  illu- 
■IliiiiW^  bO  lh«  light  wiQ  be  refiecterL  Tht*  tefiult  u  the  appt^aii^rioe  of  »  bright  ring  [Amifion, 
MmUf^p^     Sometilitn  the  reHectioEt  ie  bo  great  that  the  conioni  cornea  glitteri  like  a  eryfttAl 

TiMon  i«  111  ways  very  much  impaiR-d  in  greatly  developed  keratoconus,  and  can 
Qftlj  bv  a  little  improVL^il  )iy  tlie  u^e  of  minute  o]>emng^  in  a  shade,  bUuking  of  the 
Udik  ttttd  a  ktcml  poisition  of  the  ohjeet  (Afnekt^fme). 

In  highly -de  velojied  Ciutet^  the  sight  m  nut  eiuflicieut  for  the  patient  to  ivalk 
Akne.  Fur  i^bjects  in  the  axis  of  the  cone  escape  observation,  and  those  to  the  side 
aur  ijfil J  n?cognized  in  their  rough  ovitlint's;  hence,  in  attempting  to  fix  an  object, 
the  littlirnt  tura^  the  side  of  the  eye  to  it.  Frequently,  however,  vtsitin  is  limited 
tm  diitiii^iiiiiliing  light  from  darkneas  or  diiferent  colors,  and  often  all  fiensibility 
In  liglit  in  gone,  and  the  kerutoconus  is  e<nnltined  with  amnurosia. 

CL  111  kemtoglul fUN  the  cornea  curves  forward  like  a  cupola^  At  first  Iheline  of 
lit  iHiiftinn  lM4w(>en  ihe  cornea  and  sclerotica  is  still  very  distinct;  but  gradually 
flW  Mlitfior  soiR*  of  the  sclera  becomeia  dktended;  it  appears  bluish  and  tratinlu- 
fBBi,  wtdti*  the  line  Ix^tween  the  two  lisiuca  becomes  Ici^s  and  less  distinctv  The 
he€Ofiie»  very  much  larger.  In  pure  casea  not  uwfrequently  the  brilliant 
of  ila  itnrface  and  the  transparency  of  its  tissues  are  preserved.  Oeca- 
tllef9  »  ft  grt»cnish  or  smoky  cipjtcity  of  the  coniea,  especially  on  the  peri- 
pIlBT,  to  Ulttt  it  csm  scarci'ly  Ik  distinguislied  from  tiie  sclerotica.      Often  these 
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txtciisive  kucomata,  or  thta  whole  corneal  tissuei  inaj  become  completely  oi>aquc. 
Tilt  iintc^rinr  phambtT  U  mormoiisly  enlarged,  the  iria  is  widened  ^enerally^  ftome- 
whut  discolored,  the  pupil  is  of  niediuni  .^ixe,  very  sluggish,  or  even  inunovahle.  The 
kns  and  the  aqneon.^  humor  are  wsually  transi>arcnt,  more  nircly  ctttaructous.  At 
times  the  lena  is  dislocated  and  floating*  from  I  In*  di.^tention  or  imrtial  rupture  of 
the  zonula.  Tlie  fundus  is  shgiitly  t^lmngvd  ;  at  the  greiitej?t  it  allows  slight  atrojihy 
of  the  tapetuin.  In  the  o]>tic  nerve  eutnmef%  Tav  advanced  contplete  exciivatiim  has 
lieen  repeatedly  demonstrated.  Tins  liius  Iveen  rf^ferred  t<i  an  increa^  in  thi'  intra- 
ocular pre^ure.  which,  in  the  grenter  number  of  cixsts,  is  said  to  be  manifest  bj  a 
marked  hardness  of  the  globe* 

Tlie  nj;ion  of  such  a  gloJie  is  always  much  reduced^  but  by  no  mean*  annihilated* 
In  mme  crt^w-i*  limitations  of  the  viBual  field  Itave  been  olimTvccl  Tlie  refraction  of 
the  eye  is  not  «lwaya  myopic  to  a  hijtrb  degree,  as  we  should  expect  from  the  elonga- 
tion of  the  corneal  radius,  and  not  always  even  myo|jic  to  any  degree  ( Mt/raff). 

In  cfjUHequence  of  the  fact  that  the  p<jsU"rior  part  of  the  glol)e  is  not  affected,  the 
mobility  of  the  eye  is  not  impaired.  Yet  without  doubt,  when  there  is  a  large 
Btaphylonm,  and  the  palpebral  fissure  is  thus  put  on  the  jgtreteh  and  the  lids 
rendered  very  tense,  the  free  motion  of  the  eyeball  is  somewbai  li«iit<'d. 

Canies^^Keratectaaia.  in  the  strict  sense^  is  actually  in  inos^t  cast^  tlie  result  of 
an  exten>^ive  vascular  keratitis.  It  is  developed,  estjecirtlly,  often  during  the  courw* 
of  a  high  grade  of  trtichoniatous  pannua,  and   thus  bears  the  name  iTnttrftasia 

Fi^qnent  and  severe  inflamnmtions  disposKj  particularly  to  these  protrusions: 
mon*  rarely  a  diffuse  keratitis  or  a  |)artial  ulceration  is  the  immediate  cause 

Inflammation  also  plays  an  important  part  in  keratoconiis  (jRusta^  Gr^fK 
Mfti*kmm€^  Sidi4^T).  Indeiicndent  of  direct  oljsenations,  the  frequent  occurrence  of 
opacity*  eaiH^cially  at  the  apex  of  the  cone*  is  pniof  that  it  originates  in  inflam- 
matory relaiatiun  of  tissue,  particularly  m  un^i  olmervutions  often  exist  at  the 
Cfjmmencenient  of  staphyloma.  8tilb  inflammation  cannot  lie  the  sole  source,  as 
conical  stajihyloma  is  often  developed  withijut  inrtamniati^ry  symptoms  appearing 
at  any  stage  of  the  disease. 

In  Hueb  easels  we  may  perhaps  look  for  the  cause  m  tiie  thinning  of  the  center  of 
the  cornea  which  hjis  b(?en  demonstrated  to  extst^  and  this  may  be  referred  to  an 
original  nud  formation* 

In  support  of  the  riew  tb*t  na  error  of  derielopment  hi  the  diipoeing  cmBue,  we  fiad  tb«t 
conicjil  cumoft  is  ofti*n  cangetiitnl  And  avea  hcreilitary,  &nd  aot  mifr<?qiient1y  Appeam  Dotnbitied 
with  othtr  jmnJtmlica  of  development  of  the  eye  and  Head  {AitttHun),  We  »l«o  lind  tluit  tJie 
dUfa»L'  raroly  rtimains  monoculiiLr*  but  uBually  affect*  oa«  ciye  aiber  the  other ,  or  both  togcrtber, 
which  in  not  the  ens*;;  m  kei  atoglobUD^ 

In  kenitoglobus  the  changes  within  the  eye  indicate  a  precedent  deep  inflam- 
mation, and  if  this  be  congenital  or  hereditary  {Atttm^n^  Juntfken)  the  disease  may 
have  run  its  course  during  fcetal  life. 

"Vet  there  are  cases  when  all  the  indicatk»ns  of  Ruch  inflammation  are  wanting. 
Tlie  frequent  occurrence  of  a  glancamatous  excavatioti  in  connectiim  with  increa^tl 
resistance  of  the  glol>e  have  led  t«i  the  view  that  an  incix-jise  of  the  intra- 
ocular pn^Ksurc  may  be  one  of  the  proximate  causes  {Miinilf).  But,  since  in  glau* 
coma  itself  the  most  marked  increase  of  the  intra-ocular  pressure  is  not  able  to 
cause  a  disti'ntlnn  of  tlie  cornea  and  of  the  outer  8<'leral  layers,  it  must  lie  evident 
that  in  keratoLrlohns  anotjier  factor^that  Lh,  lessening  of  the  resisting  power 
of    the    sclerotica  —  must    also    actf    and   thia    ^ve   must  explain    by  an   iuflam- 
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9Ba  wliieli  relaxt'S  the  tissue,  or  ud  orijjrinal  predisposition,  tbiit  in,  a  klud  of  mal- 
fommtiun  (Muralt). 

Course  and  Beaiilts^— Corn  pal  staphyloma,  as  a  rule,  developes  verr  slowly. 
Cta  awount  of  itjs  alightneafi,  its  commencement  is  oftcix  overlooked,  nud  the  distur- 
►  icuiA^i^  of  rision  cnused  hj  it  are  ascribed  to  some  other  disease.  Hence  a  ali|£rht 
|m>tm«ion  often  continues  montlis  or  years  undiscovered  and  gradually  increaacis ; 
of  it  ndviinec*  mpidiy  after  an  intercurrent  keratitis,  heavy  coughing,  vomiting, 
njing,  etc.,  giving  riBe  to  the  supposition  that  it  i^  developed  as  a  result  of  thia 
dirumatance.  Even  in  those  cases  in  which  a  marked  inflammathm,  by  a  change  of 
tissue,  fins  prepared  the  way  for  the  protrusion,  it  often  happens  that  when  develop* 
It  escttpcs  olMcrvatioiL,  and  is  only  discovered  after  long-continued  growth. 
Statu  cii««  are  seen  where,  even  during  the  course  of  the  inti'jtn illation,  the  protru- 
riofl  liM  rmched  a  high  grade.  Tlus  especially  happens  in  keratectasia  ex  panno  and 
b^mtc^lobuj^  llie  development  of  the  latter  Is  sometimes  v(ry  rapid*  terminating 
m  1  fpw  wt'ck*^  It  h  then  generally  preceded  by  attacks  of  intense  pain*  on  account 
of  the  pn^tisnre  on  the  ciliary  nenes. 

Not  nnfri-quently  the  development  of  a  corneal  staphyloma  is  much  iuterrupted; 
the  intjwia  n^Aches  a  certain  point,  then  rests  for  inontha  or  years,  and  again  proceeds 
mith  or  wiihuut  an  apparent  cause, 

Tlie  devrh*puu-nt  to  tlie  highest  grade  is,  however,  not  absolutely  nccessar}'- 
The  prwtmsion  may  halt  at  any  itagc  and  l»ecome  stationary.  Thus  east^  occur  which 
hMTt  frmoMSMcd  unaltia^  for  yeare^  and  give  no  reason  to  expect  a  further  formaiioa 
o!  kt*mtci€!(mas  or  keratoglobufl* 

In  higli  grades  of  kcTatomnus,  if  the  apex  be  not  cloudy  at  Brst,  it  generally 
hMOcnai  Jio  very  st^on.  Tlie  cause  of  this  may  l>u  that  when  the  lids  close, 
tbe  tafttm  are  not  conducted  over  the  apex,  which,  Ixnng  less  a^vered  than  a 
norm&l  coftit^a.  must  suffer  more  from  dryness,  on  account  of  its  exposure  to  the 
sCtnoftpliere,  A  keratoeonus  or  conical  comea  never  burt^ts  e:xcept  from  application 
i4  force  (  Hurefr^j*;/),  Tlic  existence  of  a  corneal  staphyloma  of  this  kind  does  not 
M  development  of  an  iuti^nse,  t'vcn  ulcerative  inrtanunation,  and  under  gudi 
.-(e*  a  (x^rf oration  is  pot**«iljle.  In  koratoglolius  of  the  highest  dcvelop- 
tMDi  ntpiure  h-  ntit  unc^nnmon  (Mut^aff)  (**«  Scl^n^-dioroidal  Sfu/iht/Ijfrfm). 

N<f  certain  iiljservation  of  a  spontaneous  cure  of  the  vjurious  forms  of  corneal 
ttefTliylcvmii  is  recorded^ 

Tnfifltmfi&l—We  should  lirsit  attem{>t  to  prevent  the  protrusion.  In  cage  the 
devckipn&^^fc  is  pmgrt^ssing,  the  indication  ih  t^)  restore  the  normal  conditions,  or  at 
pfrvtitt  further  advance.  If  this  is  impossible,  notlung  remains  but  to  It?- 
tlit^  Accompanying  di^urhancc  of  vision  to  a  minimum. 
1.  T!ie  first  indication  n*tjnire«,  on  the  one  hand,  the  correct  treatment  of  the 
k^^dljf  actiim  ciu^ing  the  tli  mini  shed  re^iHtanc(%  and  hvtux'  in  the  majority  of  vme&  is 
^^p  W  ftOtiphioigitilic,  but  on  the  otiier  hand  demands  thf?  rfHluction  or  nentndixation 
f  wt  tin  fiflflilif^  aeting  tm  the  |R>Hterior  wall  of  the  crirnea.  In  thl^  vic*tt%  the  greatest 
r  cwMftlltl^  ivlaxiitjon  of  the  inusck'S  of  the  eye,  and  i*siK'clally  the  uvoidance  of  any- 
^hAt  van  excite  the  lattrr  to  sinuiltancimH  contraction,  is  advisable.  Hence  ri 
Apfdic?<l  prrsteiurti  Iwmdftge  may  iie  servii^^ible.  If  there  is  reason  to  fear 
from  expanMion  on  account  of  the  rapid  change  i>f  tissue,  or  if  abnormal 
m  of  the   eyeball  ahows  increased  tension,  we  should  perform  iridectomy 
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Very  recently  it  is  said  that  good  results  haTC  been  thus  obtained  in  kcratoglo* 
bus.  Yet  the  oprmtioii  i^  very  dan^iferoiis  in  tlieae  cajtcSj  becausD  tlic  wound  does  not 
reftdily  clt>^c  ;  vitreous  humor  is  apt  to  flow  tlimmrh  the  intereticL'S  of  the  zonula, 
hemorrhagt^s  into  the  vitreou5i  often  occur,  and  thns  hyalitia  is  sometimes  developed. 
Severid  eyew  have  hnnx  dt^tr<iyed  by  sLtppunitiou  after  iridectomy  (^fnrult}. 

%  The  second  nnd  chief  indication  is  to  reston?  the  tiorrmU  curvature,  and  it  has 
been  attempted  to  fulfill  this  hy  [jrodiicing  a  silirinting  cicatrix  on  the  apex  of  the 
cone.  Tlie  vettox  of  the  cone,  at  an  inter\  al  of  several  days,  is  ca uteri zt'd  with  a  fine 
point  of  nitrate  of  silver,  and  where  tliis  docs  not  suffice,  the  cornea  i^  oceaiionaUy 
punctured  (SkM).  lately  this  method  has  been  combined  with  kerat'-ctomy.  An 
mrisfon  i^  made  with  a  small  and  thm  knife  througli  tlie  thickness  of  the  mem!>nMie 
without  ]ierforatmf^  it ;  the  flap  thus  formed  is  cut  out  with  the  scissors,  and  the  cot 
irarfuce  cauterized  at  several  points  with  the  miti*jfated  nitrate  of  silver  (nitrate  of 
silver  :ind  nitrate  of  potash).  If  four  to  live  cauterizations  tlo  not  produce 
gutficient  irritation  and  eSL'udation,  a  paracenttais  should  l>e  made  several  tiuH«  at 
the  apes  of  the  cone,  afterwards  atropine  and  the  protective  bandage  are  us?d ;  in 
case,  however,  the  infiiimmation  beotnuea  very  great  and  tlireutens  to  end  in  ulcera- 
tion- lukewanti  aromaric  compresses  are  used  (Grn^ft),  The  results  of  this  metbiHl 
of  treatnifnt  art.^  very  nuieh  praised  by  many  (Ihrn^r,  CfiH^^r,  ^ti.  Mrtf^-r,  Sneondr^, 
sina?  l>y  the  shrinkage  of  the  cicatrix  a  lietter  and  more  rcguhu-  curvature  of  the 
cornea  is  oKitained,  and  tlie  vision  is  said  to  be  markedly  increased.  Yet  these 
results  liave  sometimes  been  attained  by  very  dangerous  inflammations  of  the 
deeper  jiarts  of  the  eye — iritis  with  hypopyon,  irido-choroiditis*,  and  so  on,  Tliis 
mode  of  treatment  is  thcnifort;  hy  no  menus  without  danger,  and  lif^ides  is  some- 
what difficult  to  perform,  sines  it  h  not  easy  to  cut  oflf  the  outermost  layers  of  the 
apex  of  the  cornea  without  perfo ratine?  it.  It  is  evident,  moreover,  tlmt  a  simple 
abaving  off  of  the  epithelium  would  accompMi  the  flame. 

Othort  have  obtidiied  the  same  reaidt  by  repeated  paracenteRex  ef  the  com^  (  Wardrop)^ 
and  hy  the  intra-octilmr  myotomy  division  of  the  ciliary  miiRclc  (Haucoi'k^  f'itttrsteiuittt).  The 
dangcroiiH  opcratiom  of  removing  the  trQ.tiflparcnt  kniv  has  aluo  been  |>«r£biiued  hm  a  method  of 
treatment  {Afhtomi.  The  proposition  to  cut  out  a  piece  of  the  hi^Bc  of  the  ■taphytom*,  Mid  to 
favor  the  formation  of  a  flat  oiontrix,  den^rves  f  kirther  ohaervatien  (Fftri),  A  flpentaneotiB  re- 
ccffpion  of  the  keTfttoconuB,  in  conicquencQ  of  an  exteii«ive  pcrforatrng  ulcser  of  the  aom^  with 
protap«e  of  the  iriEif  han  been  obHervecL  It  ^ouhl  he  a  better  plita,  however^  to  oxclAe  a  lanoe- 
ahap«d  flup^  having  itA  Long  axiK  tnendlonally,  out  of  the  apei^  than  from  tht^baae  of  the  fltaph^^- 
kuttA-  A  wound  of  tJii«  nhnpe  oflem  the  bent  ohanocs  of  healings  a«  iti  erlgeft  can  more  easily 
come  together  when  the  cornea  ooUap^ea.  A  jirdap*cof  the  iris,  with  aeeo m pun ylo|^  contrac- 
tion or  eloHure  of  the  pnpil,  can  hardly  bo  ftreventod.  It  ifl^  however,  ijt  little  eonAcqueneei 
A  auhsoquent  Iridectomy  easily  mtLkes  a  way  for  the  rays  of  light  To  prt?vent  a  return  of 
the  protrntion  aft<?r  excition,  a  prosanrc  bardngo  m  ncccHiary  till  the  conBoUdiitiot)  of  the  nee^ 
plaatic  tiiiaue  ia  completed. 

8,  The  second  indication  is  to  make  the  retinal  images  m  clear  and  distinct 
as  passible — that  iSj  to  neutralize  the  optical  cfEecta  of  the  exiatinj?  and  incu- 
rable cur^'aturc  of  the  cornea.  It  presui>ix>ses  the  power  in  the  functional  part  of 
the  apparatus  to  hrinf^  objective  li^ht  to  perceptiouj  and  tience  h  of  no  value^ 
where  the  staphyloma  is  acconipatiied  by  amldyopia  or  amaurosis. 

All  these  requirements  are  Ix^t  fidfilled  by  a  displacement  of  the  piipit  in  the 
direction  of  a  corneal  meridinn,  which  in  cur^^aturc^  ttc^  li  nearest  normal 
{TyrreJ^  Drnffent).  Iridectomy  is  far  less  serviceable  for  this  puqioae  (Grtyjr).  If, 
liowercri  an  artificial  pupil  has  been  already  made  to  limit  the  progress  of  the  dia* 
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CBsCj  or  because  the  attempt  at  displacement  has  failed,  we  may  at  least  diminish 
the  existing  errors  of  refraction  by  cylindrical  glasses  or  stenopaic  spectacles. 

A  displacement  of  the  papil  to  both  rides,  no  that  a  stenopHlc  slit  reaches  over  the  whole 
«H*»"**=^  of  the  cornea  (Bowman)^  is  less  advisable,  as  an  entire  meridian  of  the  cornea  offers 
too  gre»t  a  difference  of  curvatore  in  its  various  parts,  and  its  middle  is  always  too  convex  to 
permit  moderately  sharp  virion.  Besides,  the  great  traction  on  the  papillary  part  of  the  iris 
isdangeroos. 

AuthoritiM.— J/:  Jaeger,  Zeitschrift  f.  Ophth,  I  S.  ^H.— Walker,  Prmdples  of  Ophth. 
Soigery,  London,  18S4,  P.  80. — Middlemore,  Treatise  on  the  Diseases  of  the  Haman  Eye,  Lon- 
don, 1836,  L  P.  S32,-^CappelUUi,  Wiener  med.  Wochensohrift,  1842,  Nro.  14.—Stenwag, 
Opbth.  L  &  260,  II  S.  9(M.—Picil/ord,  Dublin  Journ.  1844,  Jan.— C.  Ifimly,  Krakh.  u.  Miss, 
bdd.  d.  m.  Anges,  Berlin,  1843,  IL  S.  74  u.  &  Id'Z.—Jungken,  nach  Himly,  ihi±—Admn$^ 
Jonm.  of  Science  and  Arts,  1817,  IL  P.  408.— ^Immon,  Zeitschrift  f.  Ophth.  L  S.  122,  u.  klin. 
Darstellangen  etc  L  Taf.  3c — Maekenzie,  AbhandL  ttber  die  Krankh.  des  Auges,  Weimar, 
1©2,  8.  511.—  Wardrop,  Essays  on  the  Morb.  Anat.  etc.,  London,  1819,  P.  lSl.—Brew»ter  after 
Watdrop,  ibid.  P.  VH^TyrreU,  Pract.  Works  on  the  Diseases  of  the  Eye,  London,  1840,  L  P. 
277. — Fori  according  to  Rnete,  Lehrbnch,  n.  S.  270. — Chelius,  Handbuch  der  Augenheilk.  Stutt- 
gart, 1839,  n  8.  37a— A'wajo;),  kL  MonatbL  1864,  8.  ZV^.— Bowman,  ibid.  1808,  8.  ^.—(iraefe, 
A.  1  O.  L  1.  a  297,  IV.  2  8.  271.— Z>onrf«-«,  ibid.  VTL  1.  a  IW.— i7a«i<r,  kL  Vortrttgc,  Prag, 
1800,  a  135t—///in«)rik,  Lancet,  I860.— (^>A.  HotpUal  SeporU,  1859,  IX.  8.  1^4.— Manthner, 
Lehrb.  d.  ophthalmoscop  a  l^.—Jfnralt,  Uber  Hydrophihalmus  congenitud,  Zurich,  1809,  8. 
yt^.—Sirhei,  Mackenzie's  Treatise,  II.  8.  287.— Horner,  kL  MonatbL  18*59,  8.  189.— Carter, 
Lancet.  18«9,  L  a  189.— AU  Meyer,  Virchow's  Jahresbericht,  1868,  IL  S.  4\\0.—Secondi  del\&, 
cnra  del  cheratocono,  Geneva,  1869,  8.  20. — Hancock,  Courastrant,  Annal.  d'ocuL  XLIY.  8. 
^i&.—IIetftnan,  Ophthahnologisches,  Leipzig,  186a  8.  20. 


h.    CiCATBICIAL   COBXEAL    STAPHYLOMA. 

Pathology.— ThlB  may  be  defined  as  the  protnuion  of  a  portion  of  oonet  IM  j 
is  coTered  with  cicatricial  tismie;  for  it  ia  nothing  but  the  bulging  out  of  a  c*^^' 
ulcer,  an  ulcerative  keratectaaia  that  has  become  permanent   itpresappotesaac 
sive  trough-shaped  ulcer,  whose  fioor,  either  originally  or  in  the  coorae  of  daUIV^'l 
tion,  has  become  protruded.    The  thinnest  part  of  the  floor  ia  most  pressed  ont^  i 

subsequently  forms  the  zenith  of  the  itsphjlo-' 

no.  IB.  ma  (Fig.  16).  This  zenith  haa  often  sctndy  Aft 

~  thickness  of  writing-papef.    Bat  from  ilM^ 

wards  the  thickness  increases,  till  at  te  loci 

of  the  reside  it  becomes  noimaL 


The  lenith  is,  m  a  nde,  formed  afancM* 
of  oioatrieial  tianie ;  at  leset  the  eal 
proper  oomeal  sabetanoe  is  so  thin  as  to 
notioe.  On  the  sides  of  the  staphylonuk 
a  more  or  leee  thick  layer  of  tnnepareiit  oomea  may  be  reoognised,  lying  imdar  the 
cicatrix.  The  posterior  wall  of  the  Mmnd  oomea  and  of  the  staphyloma  fa  ooferad  with  Unt 
capsule  of  the  aqueous  humor.  Towards  the  lenith  this  memtomebeoamea  thinu 
it  even  seems  to  be  absent,  so  that  the  oioatriied  part  i^fipeara  nnooTered.  But, 
circumstances,  the  oovering  of  atrophied  iris  is  wanting,  and  henoe  thia  form  of 
may  be  distinguished  from  true  doatrioial  staphyloma.  Anterior  ayneohia  may'indieed  eitsi ; 
still  the  attached  portion  of  iris  doea  not  form  the  base  on  which  the  oioatridal  tiaaiia  issia,  as 
it  were.  The  part  of  the  oomea  around  the  protruaion  ia  frequently  remaxkaUy  oarted  fe 
varioua  directiona,  and  not  rarely  afiected  with  anperfidal  and  parenohymatoua  opaiiiHsa, 

Course  and  Besnltab — ^The  development  is  sometimes  rapid,  and  may  erea  oeoor 
during  the  inflammatory  process;  sometimes  it  is  slow,  beginning  after  the  inflam- 
mation has  ceased,  and  being  frequently  interrupted  during  its  progress. 

We  cannot  expect  a  spontaneous  cure ;  on  the  contrary,  when  the  apex  of  liw 
staphyloma  is  thin,  it  not  unfrequently  ruptures.  The  repeated  attacks  of  inflanunfr* 
tion  and  ciliary  trouble,  occurring  at  variable  intervals,  are  important  practicaUy. 
Tliey  are  most  frequent  when  th<n«  is  anterior  synechia,  and  probably  depend  on 
tension  of  the  iris. 

These  inflammations,  which  sometimes  appear  as  keratitis,  kcrato-iritis,  orirido-cy- 
clitis,  often  cause  an  increase  of  the  staphyloma,  occasionally  further  ulceration  of  the 
cornea  or  cicatrix,  adhesions  of  the  pupil,  etc.,  and  finally  even  attack  the  deeper 
l)art8  of  the  eyeball,  or  even  the  other  eye,  causing  a  sympathetic  ophthalmia. 

Treatment. — In  small  circumscribed  staphyloma,  if  the  rest  of  the  cornea  is 
not  too  much  distorted,  dinplacement  of  the  i)upil,  or  an  iridectomy,  sufdces  to  give 
a  satisfactory  amount  of  vision. 

In  some  cases  the  partial  staphyloma  and  malcnrvature  of  surrounding  portions  of  cornea 
are  much  diminished  by  an  iridectomy  combined  with  the  methodical  use  of  a  preaaure 
bandage. 

In  very  prominent  or  extensive  staphyloma  of  tliis  variety,  iridectomy  must  l>e 
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ooniliined  with  splitting  or  removal  of  the  ectatic  portion  (see  treatment  of  cica- 
tricial  staphyloma). 

Frequent  attacks  of  inflammation  or  ciliary  neurosis  call  for  the  immediate  per- 
fonnance  of  the  operation,  so  that  the  cornea  may  not  be  clouded  to  a  great  extent 
and  rendered  unfit  for  an  artificial  pupil,  and  that  the  iris  may  not  suffer,  etc.  If 
the  attacks  recur  in  spite  of  the  operation,  and  the  deeper  parts  of  the  eye  are  much 
affected  sympathetically,  or  the  other  eye  threatened,  enucleation  of  the  eyeball 
may  be  required.  But  if  under  such  circumstances  a  sympathetic  affection  of  the 
other  eye  is  not  to  be  feared,  and  it  is  desirable  to  insert  an  artificial  eye  for  tlje  im- 
proTcment  of  the  looks,  instead  of  enucleating,  we  may  cause  suppuration  of  the 
eyeball  (see  Sclero-ahoroidal  Staphylama), 

c.  Cicatricial  Stapiiylo3ia. 

PatblAogy. — The  cicatricial  staphyloma  is  a  vesicular  cicatrix  protruding  be- 
yond the  level  of  the  cornea— in  other  words,  a  staphyloma  whose  walls  are  com- 
posed, for  the  most  part  and  throughout  their  whole  thickness,  of  cicatricial  tissue. 
In  a  genetic  point  of  view  it  may  be  considered  as  a  cicatrization  of  a  vesicular  pro- 
lapsus iridis  or  a  cicatrized  iris  staphyloma.  It  presupposes  an  extensive  penetrat- 
ing loss  of  8ul>stancc  of  the  cornea,  and  its  closure  by  prolapsed  iris  and  neoplastic 
tissue.  According  as  this  cicatrix  replaces  a  part  or  the  whole  of  the  cornea,  the 
condition  is  called  partial  or  total  stai>hyloma. 

Ectasia  proceeds  in  cicatricial  staphyloma,  as  in  others,  at  the  exi^ensc  of  the 
thickness.  Hence  the  walls  of  the  staphy- 
loma frequently  appear  very  thin  (Fig.  16),  FigM6. 
especially  at  the  summit,  which  often  has 
scarcely  the  thickness  of  paper.  However, 
th<'  protrusion  does  not  prevent  further 
development  of  tissue,  so  it  not  unfre- 
qut  ntly  happens  that  the  staphyloma  has  a 
thi<-kneHs  e<|ual  to  that  of  the  nonnal  cornea, 
but  sometimes  greater  and  even  double 
i>r    more    (Fig.    17).     For    such    a    state 

i**  not  uncommon  in  very  large  cicatricial  staphyloma,  wliich  can  only  with  difii- 
culty  Ix*  covered  by  the  lids.  Some  parts  of  the  wall,  most  frequently  the  sum- 
mit, occaiiionally  reach  a  remarka])le  thickness,  even  so  as  to  much  impede  an  opera- 
tion. Doubtlej*s  the  steady  action  of  various  external  irritants,  and  the  excitement 
pnKlaced  by  them,  is  a  decided  cause  of  this  increase  of  sulwtance. 

The  surface  of  the  cicatricial  ntaphyloma  is  covered  with  cloudy  epithelial  cells,  which, 
fr<jm  their  physical  peculiarities,  may  be  divided  into  a  corneal  layer  and  a  mucous  substratum. 
In  very  large  staphylomata  which  project  beyond  the  lids,  the  corneal  tissue  bears  more  the 
character  of  epidermis,  as  it  appears  formed  of  dry  epidermis  plates  without  nuclei  These 
ctrllalar  elements  are  sometimes  piled  up  to  a  considerable  thickness  (Fig.  17,  a).  Cases  occur 
in  which  the  epidermis  may  be  peeled  off  as  a  membrane  1-4  to  1  line  in  thickness.  In  these 
laynrs  chalky  deposits  are  not  unfrequently  found ;  but  generally  the  superficial  layers  are 
mingled  with  numerous  granular  masses  of  fat  from  the  Meibomian  glands.  Lately,  the  oc- 
currence of  ntarhtl  and  ri/f  cells  in  the  mucous  layer  has  been  observed,  which  in  a  thick  layer 
crjver  the  surface  of  the  staphyloma  {Czerny^  SchicM-Gemu^em).  [Stachel  cells  are  cells  with 
lm;Ar  projections  from  their  circumference ;  riff  cells  have  deniated  borders.] 

Beneath  the  epithelial  layer  is  found  exceptionally  a  thin  layer  of  loose  vaaonlar  connective 
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of  the  ooBjimottTai    As  »  nle,  howwai;  th» 

cpHbaUum  liM  imnodMdj  on  the  < 

whoM  tlMoe  In  tii*  aataElar  laj«a»  < 

In  the  periphoal  mnm,  mostly 

with  nooplssIlD  oenosl  oabstaaoe,  and  la  m 

ftf,  dooMlMs,] 


lUoeniioiL 

Fnrthflr  bocki  hoiwoTsr,  theiMnr-l 
soqoirss  mon  sad  mon  ilis  < 
neotilTe  tissos,  sad  Is  distinelly  i 
the  d&wtikfpbag  oonnsctiye  tUsns  oeDs  i 
sa  iani'ssshig  snoaat  of  dadc  ; 
further  baok  we  go.    This  oonneotive  tissne  is  fonoed  by  the  pzoUfenitloa  of  the  izis  i 
by  the  uloenitioii.    It  slso  oontslasTesBsb  whiohloirm  loops  sad  Used  freely  la  esse  of  i^Jvy. 
Bony  sosles  sze  slso  fonad. 

Attbebsseof  thest^hyhwMKthepgolspsedneoplssfa  k  nnitsd  with  the  voaaUaf  ^oa- 
induzated  pert  of  the  oomes,  sad  zsiely  with  the  edge  of  the  sblerotie  itseH  TheUadoC 
union  between  the  oiostrix  snd  heslthy  oones  Tsries,  ss  in  simple  penetrstiag  oqi»sb1  db»- 
trioes,  sooording  ss  the  uker  hsd  steep  or  sloping  edges.  In  the  fonner  esse,  the  ohaage  frost 
the  neoplsstio  msss  to  the  more  or  lets  doody  oones  is  sodden,  bat  in  the  ktler  the  ninstriniil 
tissue,  grsdosQy  thinning,  sdTsnoes  over  the  former  seat  of  ths  nleer.  The  foot  of  the  stsphy- 
loms  shows  snteiiorly  m  oieslrioisl,  posteriotly  a  layer,  origiaaQy  of  oonesl  snlistsmis,  and 
from  this  point  grsdosQy  beoomes  a  tendinons,  then  sn  ep&theUsl  opaoity,  If  there  is  loom  cft 
the  oomea  for  these  ohsages. 

The  posterior  wsU  of  the  staphyloma  is  sometimes  smooth,  sometimes  full  of  depcesrioas. 
It  generally  appears  covered  with  a  delioate,  stmotnreless  brown  membrane,  d;  whioh  Is  so 
intimately  oonneoted  with  the  doatriz  that  it  osa  only  be  loosened  ia  patohesL  This  is  ths 
lemains  of  the  iris  whioh  was  exposed  by  the  oomeal  loes  of  oabstaaoe,  sad  on  wUoh  the 
staphyloms  hss  developed.  In  totsl  snd  in  partial  oeatral  oieatriflhd  st^ihylomai  the  pofSl  Is 
indicated  by  aa  increased  amount  of  pigment  on  this  membrsaa 

On  the  posterior  surface  of  the  base  of  the  staphyloma  remains  of  Descemet*s  membrsas 
are  always  found.  These  are  sometimes  massed  together  in  a  ball,  and  simply  hang  to  the  eioa- 
triXf  or  are  glued  to  it.  But  ordinarily  the  base  of  the  staphyloma  is  regularly  covered  by  this 
membrane,  as  it  f slla  forward  from  the  portion  of  oomea  surrounding  the  protruded  dcakiz, 
and  so  reaches  the  sides  of  the  staphyloma,  where  its  ragged  edges  immediately  sink  into  the 
cicatricial  layers.  Only  in  cicatricial  staphylomata  which  have  developed  on  a  trough-shaped 
perforation  does  this  hyaloid  coating  extend  further— that  is,  so  far  as  the  posterior  layers  of 
the  cornea  have  done. 

Bo  far  as  the  membrane  of  Descemet  extends,  the  iris  lies  on  the  staphyloma  wall  without 
growing  fast  to  it ;  adhesion  begins  where  the  Descemet  ends  or  disappears  in  the  cicatrix.  The 
free  portions  of  iris,  changed  by  previous  inflammation,  often  appear  covered  with  a  tendinous 
extension  from  the  cicatrix,  traversed  by  a  tendinous  framework  and  atrophied.  But  just  ss 
frequently  these  remains  of  iris  retain  their  integrity.  The  cicatricial  staphyloma  is  generally 
filled  with  aqueous,  and  presents  an  enormously  enlarged  posterior  chamber  as  it  were.  Rare 
cases,  however,  are  met  with  in  which  a  more  or  less  thick  tendinous  net-work  is  contained,  which 
is  intimately  connected  with  the  cicatrix,  and  whose  meshes  appear  filled  with  a  yellowish  or 
brown  cheesy  mass.  Careful  examination  has  discovered  in  this  mass  a  formless  organic  mole- 
cular base,  nuclei,  and  cells  in  different  stages  of  development ;  also  blood-corpuscles,  fat-glo- 
bules, cholesterine  and  chalky  masses.  This  mass  shines  through  the  cornea  and  gives  it  from 
without  a  peculiar  yellowish-red  and  brown-spotted  look.  It  is  always  the  result  of  an  exces- 
sive proliferation  of  the  iris. 

Frequently,  especially  inpartial  staphyloma,  the  crystalline  preserves  its  integrity.  It  often, 
however,  appears  as  a  primary  or  secondary  cataracta  siliquata,  which,  when  the  zonula  remains, 
sometimes  appears  bulged  out  by  the  vitreous  (Pigs.  18  and  19).  The  wrinkling  of  the  crystal- 
line is  at  one  time  the  result  of  cataractous  metamorphosis,  but  at  another  depends  on  the 
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tmecyiliuii  of  tbc  leiii:f<  ion  the  perfomtion  of  the  cnmrai),  while  tbe  mptiircd  capnule  rett^mn 
il«  PDiui«ctioDj,  and  itn  cd^m  fia&Ily  cloee  by  exurliititiTW  ^t  ehmlky  de^^mtttutioTi  of  the  rjilanwt- 
OM  i«maiiiJs.  ^tiU  th«  entiro  lens  ifl  HometimeB  ftlmeiitt  as  in  extcDiivc  perfomtioiKi  it  cuaily 
taempem  with  >  por^on  of  TitTconi^  Cama  alio  occur  in  wbicb  the  catarM^toUB  IctiA,  fre<iu«iii1y 
tknmken  tu  a  miliil  nwaft,  b  fonnd  in  the  coticftvity  at  tbi;  summit  ai  the  ttaphylomA,  for  the 
htm  l»  tfftcrn  firmly  unitetl  to  the  plag  cloitiTig  the  pupil  ;  Inter,  when  the  cicatrix  pro tm den,  it 
tntivtM  ih«  ion nl ft  and  dmg*  the  letn  forw^nl  witli  it.  In  the  two  latter  ombca^  the  iiiiide  of  the 
•taphrloiaa  and  th«  bftok  pwrt  of  the  eye  fomi  one  cavity,  which  u  filled  with  a  fluid  rc-iem- 
Hmg  jiquetmi  humor.  Wouuda  of  the  globe  canse  this  fluid  to  b^  evacuated  and  the  «ycball 
lo  aiak  together. 

Symptomi,  L  As  reg«rd»  pnrtinl  ciaitrirlul  *ftuphyloma,  its  npiirarance  varies 
occtmliiig  ii_^  it  ha*  d<?velo[x*d  on  ii  iKTiK'ticlicularlj-cdtfed  rupture  of  the  corae4i  or 
OB  ft  troujih-^liapi'd  |Ji*rfcmitiug  ulcer.  In  the  first  Cflie  it  tisUftUy  presc^iits  itaelf  oa 
9  ruiindi^vh  ckuiily  vwdcle,  afiout  as  large  iis  a  pea,  wUicli  is  raised  perpt'iiditMilarly 
•Uive  tlif*  i^iTTTtmnding,  mort*  or  less  mal- 
nirvttlj  parl^  of  tbc  eomea,  nnd  is  often 
tiedttnimlatftl.  (Fig.  IS).  In  the  seccmtl 
cUuptln^  pedicle  is  aliseiit^  the  protnu*ion 
ilijfitv  down  into  the  remainder  of  the 
cunii?!!,  which  k  nlm  abnormally  eurrcd. 
According  as  the*  staphyloma  is*  cential  or 
pe-ripht^ml,  the  cornea  about  its  iut.^e  m 
riy  I  Fig.  22>  or  irreguUirlj  (Fig.  2^2} 
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Afliiftll  »tftphyloma  of  tlds  kind  is  easily  corercd  l^y  the  Ms,  and  hen c^  with 
ill  molicm  of  v^luklng  it  h  moisti  ncdt  and  Hh  surface  npiH'nn  j^mooth  and  refleet- 
It^;  dif?  wnll^  are  of  t^-ndinou**  whitent.ss  and  opaque,  hut  when  thin  are  souietimea 
tm^uocnt  .Staphybnnita  of  great  tsize,  whitli  prc*ject  lieyond  the  lids  and  prevent 
iMr  ckwtin%  and  ^}  vtm  not  !w  re^ihirly  moiHU'Ued,  have  alwapu  dull  often  rough, 
jiOfCiifv  covered  with  yellow  or  brownit^h  cru^ta  of  dry  mucus.  The  eomea  sur- 
liliii^  tlw  staphyloma  is  more  or  leas  cloudy*  Frt^quently  the  cicatrix  sendn  nff 
ut  like  a  ti-ndiuouw  oiiacity,  whkli  eucb*  In  a  ehmdy  epithc^lial  ridg^.  At  the 
Itif  tlw^  stophylonia  the  iris  always  lit*s  close  Ut  the  jjonteHor  wall  of  the  cornea, 
In  pt'riptifrul  8tnphylonuila»  which  have  dettloped  nrvr  eipoec^i  parti*  of  the 
ih  of  the  iris,  thi'  pii|jd  jjuiy  Iv  frei*;  h>  that  only  the  ajaleurvature  of  tho 
» in  front  of  it  cjium^s  dbturbauco  of  viMioa  In  a  central  «taphjloma  of  thia 
and  H*pt-(*iaUy  where  part  of  the  pupillary  margin  of  the  iris  i«  nutted  with  it, 
IIk  |>ti(irl  iij>jK.'iirH  closed,  and  vision  h  limited  to  the  jM*rceptjon  of  light. 

A  petfidiar  fi>fffj  of  pArtial  cicfttrieial  Ktaphyloma  rc«Ldtn  Mimetimea  f rom  petforatizrg 
alevn  or  fhip- wound »,  tach  aa  are  formed  in  tbtr  operation  for  extraction  of  cataract, 
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|iwl-khftped  |»rf>k|»i3B  iridi*  U  d^Glof>«d,  whkh  by  dcgrvM  ck*trbim  Anil  lo«wi  it«  con^«mi7 
and  ohADges  to  «  wail  perpendietU&r  to  the  i«lerotie  (Fig*  U*l .  tf)^  «Mt  iiniie*  At  ■  *h*^  uig|« 
with  th«  flAtteDfld  wid  protruded  Jl^p  of  iha  oonieA,  gnoti  «  tUpbylom*  bufe  no  j^fxtit  tint  «« 
«dg«^ 

Fig.  at 

2.  Tgtal  dcntrkiftl  titaphyluuia  o 

r^  readies  n  v<*ty  larg*  idzc,  ev<ii  U>  th«t  ii!  a 

hazc>l-nut  Of  a  chi-stniit-      In  8h«jw  ft  k 

iwniit^imes  a  ctme,  «(!ini:*Hni(^   lialf  oval; 

«<»itH>tinies  it  is  quite  irregulAr,  a»  cmo  |iart 

tif  tJie  wttll  13  mow?  protnidrd  tbao  atiotlief, 
and  uchiuia*fe  bevond  thf-  rt*t.  Vtty 
frt*quL-ntly   it   is  conrrMcCcd  nl  tJic  linae, 

Hs  the  sclerotic  gcnLTiiUy  fjtkcv  no  part 
in  the  protnisioTi.  The  hiy^o  nf  the  stupli^lomft  is  not  alw«yB  elevittiHi  in  iU  whok 
extent,  dirt»ctly  from  the  rtiiterior  opening  of  the  sck^rotic,  but  (mly  iit  a  sunidl  j»»rt 
of  it»  periphery.  Tlie  femninder  of  tlie  latter  kiioniered  with  a  more  «>r  k**  iHtle 
crtecentic  cicatrix^  which  Vu^  on  the  k'v*tl  of  the  antc^rit^r  iiclend  o[M.*niiisf,  8ijh^  llie 
summit  of  the  stiiphyloma  is  ahvaya  plae^^d  in  the  opc*ninpr  of  the  ikh,  it  is  dr»r 
that  the  intra-orhital  portion  of  the  ghibf'  mu*it  under^'o  a  iitmin,  tlial  the  r^pfic  jixi*, 
whieli  dots  not  cornts^pond  with  the  staphyloma  axiB,  is  prolonged  uulwiirtllr,  will 
cut  one  or  the  other  lid* 

CaUBftB.— The  development  of  a  cicatrieial  staphyloma  prejiupposes  itloflBaf  nob^^ 
stance  of  the  comwi,  from  a  distention  of  the  layers.  M  a  rule,  it  ie  the  nrsult  tif  ini 
ulceration ;  rarely  of  a  necrosis^  It  in  often  developed  over  the  oi>cning  made  bj^ 
talking  away  a  like  or  different  form  of  staphyloma,  and  then  constitutes  a  relapsi\ 
Flap- wounds,  al^Oj  such  as  are  formed  in  cataract  extractions,  ^omctime^  le«,d  to 
stapliylomutJL. 

Courte  and  Result  a — Cicatricial  staphyloma  is,  as  a  rule,  only  an  advanc^ 
stage  of  stjiphylotna  iridis.  The  change  from  the  latter  to  the  fonner  i^  oftf-n  rapiiK 
occurring  evtn  in  a  few  weeks;  but  it  m  also  frequently  slow.  That  is,  the  pn> 
liff^ration  of  tissue  in  the  exposed  iris  ia  sometfrncs  very  rapid,  so  that  in  a  few  dajs 
this  appCTirs  changed  to  a  spongy,  fleshy  formation  of  decided  thieknesji ;  !>iit  some- 
times  it  is  so  slow  that  after  weeks  and  months  tlie  walls  of  tlie  iris  staphyloma  pre- 
serve their  former  delicacy  atid  trau^pari'Jicy,  and  show  only  here  and  thert*  some 
spots  or  net-work  of  ttmdinouB  tissue. 

However^  there  are  coaes  in  which  the  prolaj>w^d  iria,  for  a  time,  underg<>es  a 
luxuriant  prolifertition,  eometimes  gmnulatcn,  and  in  placfw  aaaumesi  the  charoen?r  of 
tendinous  tissue  before*  it  bul^r's  tmt,  cither  Itecauso  u)*  to  this  time  an  opening  p^* 
mitt^d  the  escape  of  tiie  aqueuus,  ur  because  the  latter  was  secreted  in  less  quandties 
and  transuded  through  the  prolapsus. 

The  cicatricial  staphyloma,  once  developed,  generally  grows  slowly  and  with  many 
interruptions.  The  walls,  however,  increase  in  thickness,  especially  when  the  staphy- 
loma protrudes  beyond  the  lids,  and  there  is  consequent  irritation  of  the  globe. 
When  the  walls  have  reached  a  certain  thickness,  a  further  protrusion  is  improbable ;' 
but  an  increase  of  extent  outward  by  growth  of  the  cicatricial  tissues,  or,  as  is  more 
common,  by  addition  of  epithelial  layers,  may  occur.  Apart  from  this,  such  thick- 
walled  staphylomata  are  strictly  stationary,  since  they  can  neither  heal  spontaneously 
nor  rupture.     Only  exceptionally  does  it  happen  that  the  walls  ulcerate,  colli^Me. 
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iftcr  partial  or  tiit;il  evafiifltiun  of  tht?  contents  of  the  globe,  and  ciiangc  to  a  flat 
ricAiriji*  or  that  tbe  eye  is  dfstroyecl  by  suppurstton. 

Ttiin-wollccU  ttnd  especially  n'ceiit  stjiphylomata,  <m  the  CDntrary^  fr«?quentlf 
UiiTyt  An  extomai  nifrfianical  in  jury  t  ft  powerful  contraction  of  th<'  rt'ct!  umscles, 
vftrn  sufllcc-s  to  cause  this*.  Afti-r  thc!  ri»|iturt:%  tc*llow8  Kiinplv  n  loss  of  nqui^ouB,  or 
©f  11  f^sul  part  of  thc  contctitH  of  tiic  gloln'.  In  the  fojTiier  case  the  i3taphjlonia>  in 
latter  the  t:yebaU,  colIapBes.  Tlii?  edges  of  the  rnpture  may  unite,  and  the 
ctmdition  recur.  Sonietimeg,  especially  If  wftcr  tlic  rujiturc  a  jjresstire  band- 
used,  it  happens  that  the  walls  of  the  sta|»liylonm,  which  are  folded  together, 
e,  and  ndliere,  forming  a  ball,  and  consolidate  to  a  fiat  cicatrix,  'nnn  h  the 
imlj  w»iy  to  a  rt'lalively  spontaneous  cure*  Not  rarely ^  however,  extensive  hemor- 
tingni  uixrur,  gt'oeraily  after  evacuation  of  the  contents  of  the  globe,  which,  without 
mation,  cJiuae  atrophy  or  phthisis  of  the  eyehalL 
We  raufrt  not  omit  to  say  that,  in  cicatricial  staphyloma,  the  internal  parts  of  the 
ly  Ijccome  synipathctirally  inflamMl,  i  ithcr  onganoUy  or  during  the  subsequent 
ipnieBt.  The  lon^  removal  of  intm-oeular  prt^ure,  cainscd  by  ukcration  of  the 
ti^nsion  of  the  iris  united  to  the  cicatrix,  the  swelling  of  a  calamctous  lem*^ 
ffSleniAl  injuries  tliat  affect  the  eye  while  uncovered  l>y  the  lids,  ai^s  frequent 
wmatvm  of  these  aflfectlons.  Tlicsje  are,  then,  the  causes  of  frequently  relapsing 
inllftinination,  nnlK^aralilc  ciliary  neurosis,  and  where  there  is  ^reat  escitability  of 
the  idliary  region,  and  decided  increase  of  intm-oeular  prei^ure.  nfit  un frequently  lead 
^^Llo  glttucxfrnatoiis  conditions  or  gtaphylomatoun  protrusion  of  the  sclerotic  and 
^Hchoraid  and  may  even  i^ynipnthetically  affect  and  endanger  the  olhor  eye. 
^H  Treatment*— Wc  should  aim,  first,  at  converting  the  protruded  into  a  flat  ciea- 
^H|^  and,  if  jMissiljle,  motoring  a  c^^rt^nin  amount  of  Tision;  secondly,  at  me(?ting 
^^HJIHellfi  of  inflammation,  and  ciliary  ncuroais^  and  guur^ling  against  the  djingers 
■ftrtidtn*?  thero, 

ill*'  flaltening  of  the  staphyloma  is  to  he  accomplished,  according  to  the  case,  by 
iftlittfng,  rutting  off  thc  protruding  portion,  or  by  cutting  out  an  elliptical  piectJ 
of  the  ciratrix,  and  uniting  the  edges  left  In*  *^utiu'es» 

111  Home  what  extf^nsivc  cicatricial  staphylomatH,  the  first  two  mndes  of  otJemting 
rfii>al4  W  cotnbinwl  with  tin*  evacuation  of  the  lens;  that  is,  immediately  after 
i|tHtting  or  cutting  off  the  protrusiiin,  the  capj^ulc  should  W  divided  in  various 
difvctions,  iind  :iny  part  of  the  lens  which  is  not  th«n  evacuatt^d  Npontaneously  shoukl 
|»r  JCDffp«tl  out  with  Da^iefs  spoon  i  Kiifhirr).  This  is  oecefisary  in  order  to  diminish 
■»mt]ch  w&  fiOfiKiiile  the  intni-oeular  pressure,  and  to  prevent  the  occum'ntH*  of  another 
pivtniilon  of  tlie  nctqihistic  tissue,  aft<>r  the  ctlges  of  thc  wound  have  united,  or  thc 
\pm  nf  ifiJi^tanre  cnuwd  h;iR  Ijcen  covered.  On  the  other  hand,  we  must  reuiember 
tlutiU  in  large  dcatncial  i^tuphyloinata,  ^ilitting  or  excision  can  hardly  be  performed 
«1lliout  wounding  the  crystalline,  or  ciiuinng  rupture  of  tiie  zonula,  which  are 
■bmtly  i*lrf4died  by  the  t<'nsion  of  the  muj*clcj4  of  the  cyelmll;  that  hence  Ihe 
opemtifm  almoHt  always  leads  to  the  fonnatiun  of  cataract,  and  that  the  swelling  of 
a  ialaniti4>us  lens,  esja^ially  after  wounding  the  caj^sule,  is  a  very  fruitful  source  of 
•pvrrr  irritation  and  inflammation,  which  often  causes  suppuration  of  the  eyeball, 
tifiiji  alHjrting  the  aim  of  the  operation,  or  even  proving  dangerous.  Moreover,  in 
mch  OMnv,  llie  rentortition  of  even  a  nioderat^^ly  mtiNfuctory  amount  of  vision  can 
If  Ik*  hoped  for  In  any  event;  hence  tlie  removal  of  tin?  h^ns  dot^  no  liarm. 
Jn  ■tnaill,  circumm^rilMd  tdcBtricial  «taphylomata,  when  the  integrily  of  a  iargt! 
\i  the  comini  penults  the  restoration  uf  a  certain  amount  of  functional 
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activity  to  the  eye,  the  lens  is  to  be  praerved,  if  poaUils,  and  instoad  of  i 
it,  a  large  iridectomy  should  be  iiiad&  TUi  should  be  done  just  befon  tiie  i 
or  exdsion  of  the  protruded  dcatriz,  and,  of  cooise,  llie  poAnt  diosai  nmstbsl 
which  will  be  followed  by  the  best  optical  nsnlti.    Tlw  object  of  the  i 
is  not,  however,  solely  the  making  of  a  direct  passage  fw  the  Ugfat,  but  sin  I 
diminution  of  pressnie,  and  the  removal  of  the  ixntation  caused  by  tiie  I 
the  iris,  dqyendent  on  a  protruded  (ht  again  protruding  cicatrix,  wUdt  hasa 
been  operated  on. 


If  the  km  has  been  woonded  during  the  opoatioik,  or  has  1 
OTBOoattoii  is  1 


Fii^aai 


Lfoandielisc 


leydMJL 


'     When  attadn  of 

or  ciliary  neurasis  oftoi  oeoDit-  i 

indications  for  the  opflratkmi 

creased,   and  some 

even  justify  the  causing  of  i 

tion  or  enucleation  of  tlw  i 

1.  Splitting,  also  called  hiBhiBB,| 

is  a  division  of  the  dcatfix  in  liw  dt J 

lection  of  its  meridian.  Tliiss 

flnt  to  make  the  waUs  ttJl  i 

by  the  evacuation  of  the  I 

a  part  of  the  entire  contenfesofi 

eyeball,  and  gives  the  two  hahesi 

opportunity  to  unite  whils  V^\ 

together;    secondly,   it  presents  •! 

foundation  upon  which  a  i 

grrowth  of  tissue  may  form  a  flat 

cicatrix.  The  operation  is  best  dons 

with  the  patient  lying  down,  while  an  assistant  steadies  the  head  and  widely  separ 

rates  the  lids  of  the  eye  to  be  operated  on.     According  to  the  extent  of  the  staphy* 

loma,  a  cataract  or  staphyloma  knife  should  be  used.    With  the  edge  toward  the 

apex  (Fig.  22),  the  knife  should  be  made  to  pierce  the  cornea  at  the  edge  of  the 

staphyloma,  and  transfix  it  in  the  direction  of  its  greatest  diameter,  dividing  it  in 

one  or  two  cuts  through  the  zenith,  so  that  the  swelling  shall  be  divided  into  two 

halves. 

Inmiediately  after  the  operation  the  lids  should  be  brought  together  by  two 

stiips  of  adhesive  i>la8ter,  and  a  pressure  bandage  applied,  while  care  is  taken,  that  it 

is  not  displaced.     The  patient  must  stay  in  bed,  on  antiphlogistic  diet,  for  two  or 

three  days,  during  which  time  the  bandage  may  be  renewed,  if  necessary.     After 

til  is  the  patient  may  be  allowed  more  liberty,  he  can  go  about  the  chiuuber ;  but 

the  bandage  should  be  worn  till  the  cicatrix  acquires  the  desired  strength. 


Besides  preventing  the  subsequent  evacuation  of  the  g.obe,  the  pressure-bandage  has  other 
objects.  First,  it  lessens  the  dangers  which  the  complete  removal  of  intra-ocular  preaann 
causes.  Secondly,  it  retains  the  two  halves  of  the  staphyloma  in  apposition,  and  thus  favon 
their  undisturbed  and  rapid  cicatrization. 

The  simultaneous  closure  of  the  lids  by  adhesive  plaster  is  advisable,  especially  in  unreliahls 
patients,  as  a  monocular  pressure-bandage  is  easily  displaced,  and  is  ineffectual,  while  a  bino- 
oolax  one  would  be  unbearable,  if  worn  for  a  length  of  time. 
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Incision  18  indicated  only  in  thin-walled  staphylouiata.  It  answers  best  in  par- 
tial, especially  staphyloma  of  the  iris.  Here  it  equals,  if  it  does  not  surpass,  excision 
in  efficiency,  as  it  does  not  require  a  complete  new  formation  of  a  tendinous  cicatrix, 
\mi  s  simple  adhesion  of  the  half  folded  over  the  other,  and  a  relatively  slight 
strengthening  of  this  by  neoplastic  tissue  is  sufficient. 

Thick-walled  staphylomata  do  not  completely  nnk  together  after  diyision,  and  the  two 
haittm  are  not  easily  retained  in  apposition  by  a  pressure  bandaga  Hence  the  prodaction  of 
a  flat  cicatrix  ia  difficult,  especially  as  the  thick  epidermis  layer  of  this  staphyloma  is  nn- 
ikrorable  to  the  adhesion  of  the  two  halvea.  The  evacnation  of  the  lens  and  vitreous,  with 
eonsequent  collapse  of  the  globe,  and,  if 

aeoMsaiy,  keeping  open  the  wound  by  Fig.  28. 

finquenily  breaking  up  adhesions,  may, 
it  u  tme,  remove  this  difficulty,  by 
eaosing  the  ataphyloma  walls  to  shrink 
ad  mite  to  a  flat  cicatrix.  But  the  re- 
nhs  of  this  method  seem  not  to  come 
■p  to  expectations,  and  such  cases  are 
almost  always  treated  by  excision. 

2.  The  ablation  or  excision  of  a 
ftaphyloma  aims  at  the  partial  or 
entire  removal  of  the  protruded  por- 
tion of  the  eye,  and  secondly  at  the 
closure  of  the  opening  thus  formed 
hy  a  flat  cicatrix.  The  patient  ly- 
ing down,  the  operation  is  to  be 
done  in  two  stages :  in  the  first,  the 
rtaphyloma  is  to  be  divided  from 
the  base,  in  about  two-thirds  of  its 
ext«it;  in  the  second,  the  remain- 
der is  to  be  divided,  or,  still  better,  a  flap  formed  to  cover  the  opening  at  the 
base  of  the  staphyloma,  or  to  serve  as  the  foundation  of  a  flat  cicatrix. 

With  this  aim  (Fig.  23),  the  lids  being  held  widely  apart  by  an  assistant,  a  cata- 
ract knife  (or,  if  the  staphyloma  is  very  extensive,  a  staphyloma  knife),  with  the 
Made  in  the  plane  of  the  base  of  the  staphyloma,  is  made  to  transfix,  and  in  one  or 
two  strokes  cut  out  along  the  edge  a  little  above  its  great  diameter;  then  the  wall, 
which  sinks  in,  is  held  by  forceps  and  divided  by  scissors  curved  on  the  flat,  in  the 
plane  of  the  base  of  the  staphyloma ;  or  else  a  flap  is  cut  from  this  to  correspond  in 
form  and  size  to  the  opening.  Then  the  lids  are  to  be  closed  with  adhesive  plaster, 
and  a  pressure  bandage  applied.     The  after-treatment  is  the  same  as  after  incision. 

In  ablation  of  small  staphylomata,  the  lens  advances  to  the  opening  and  covers  it  without 
being  torn  loose  from  the  zonuU ;  but  when  extensive,  the  lens  is  generally  evacuated  if  it  is 
■tin  present,  and  it  is  generally  broken  up,  as  it  is  apt  to  fall  on  the  knife  when  the  section  is 
made.  Then  a  portion  of  vitreous,  resembling  a  transparent  vesicle,  fills  the  opening ;  hut 
more  frequently  this  or  the  fluid  in  its  place  is  evacuated  with  the  lens.  Where  the  lens  has 
been  eracoated  by  the  ulcerative  rupture  of  the  cornea,  this  latter  is  an  almost  constant  event. 

Where  only  the  aqueous,  with  or  without  the  lens,  escapes,  the  globe  does  not  collapse,  but 
by  the  action  of  the  recti  muscles  preserves  a  certain  degree  of  extension.  If  a  flap  is  formed 
it  finds  a  support  in  the  lens  or  exposed  portion  of  vitreous,  lying  on  which  and  in  apposition 
with  the  edges  of  the  wound,  it  may  readily  adhere  and  form  a  hard  cicatrix.  But  in  case  the 
itaphyloma  is  entirely  removed,  under  favorable  circumstances,  as  a  result  of  the  proliferation 
of  the  elements,  the  edges  of  the  wound  are  glued  to  the  lena  or  vitreous,  and  the  opening 
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between  them  fills  up  with  a  white  formation,  which  projects  as  a  more  or  less  broad  border 
from  the  edges  of  the  woond,  like  the  frame  of  a  watch-glass. 

Then,  for  a  time,  the  zenith  of  this  vesicle  remains  transparent,  and  permits  the  perception 
of  large  objects,  exciting  hopes  in  the  patient  which  are  soon  to  be  blasted.  For,  on  the  one 
hand,  the  opening  diminishes  by  the  approximation  of  the  edges ;  on  the  other,  the  neopLastie 
border  extends,  and  the  lens  or  Yitoeoos  is  finally  covered  by  the  new  formation.  Only  m 
continued  proliferation  is  necessary  to  finally  replace  the  opening  by  a  hard,  soffioiently  thick, 
and  resisting  flat  cicatrix,  which  is  generally  smaller  than  the  former  opening.  The  oonaoli- 
'  dation  of  such  a  cicatrix  requires,  as  may  be  imagined,  several  weeks  or  months. 

Frequently  a  small,  scarcely  perceptible  depression  remains  in  the  midst  of  the  already 
flattened  and  much  shrunken  replacing  tissue,  which  is  covered  only  by  a  very  thin  membrane. 
In  careless  patients,  particularly  when  the  bandage  is  displaced  or  mechanical  force  acts  on 
the  eye-ball,  this  easily  bursts,  and  so  in  the  later  periods  of  convalescence  causes  escape  of 
the  vitreous,  with  all  its  attendant  dangers. 

The  tediousness  of  the  cure  and  the  necessity  of  wearing  a  bandage  for  so  long  a  time  aza 
good  reasons  for  preferring  the  formation  of  a  flap  to  excision  of  the  entire  staphyloma. 

If  the  greater  part  of  the  vitreous,  or  the  fluid  replacing  it,  is  evacuated,  the  globe  oollapsea, 
and  after  the  closure  of  the  opening,  it  not  unfrequently  shrinks  to  the  half  of  its  nomud  size, 
as  a  result  of  the  extended  inflammation  and  the  consequent  atrophy  of  the  organ.  Thoa  the 
disease  is  confirmed,  and  all  possibility  of  saving  any  sight  is  lost.  Suppuration  then  often 
occurs,  which,  sooner  or  later,  aometimes  after  weeks  of  suffering  for  the  patient,  terminates 
when  the  globe  is  reduced  to  a  small  body,  and,  moreover,  the  other  eye  is  disposed  to  dan- 
gerous and  even  fatal  disease  by  pyemia. 

The  cause  of  this  severe  inflammation  lies  mostly  in  extensive  intra-ooular  hemorrhage, 
which  is  produced  by  the  sudden  removal  of  intra-ocular  pressure.  It  is  most  often  witnessed 
where  the  inflammatory  process  is  continued  to  the  choroid,  or  the  staphyloma  is  accompanied 
by  sclero-choroidal  staphyloma. 

3.  The  object  of  cutting  out  an  elliptical  portion  of  ths  cicatrix,  and  uniting  the 
edges  of  the  wound  by  stitches,  is  to  avoid  the  danger  of  evacuating  the  lens  and  vit- 
reous that  accompanies  excision  of  the  staphyloma,  to  render  possible  the  union  of  the 
wound  in  the  shortest  time,  and  to  fonn  a  firm,  elastic  movable  stump,  which  will 
permit  the  insertion  of  an  artificial  eye,  for  the  improvement  of  the  personal  appear- 
ance (Criich^tt). 

Fij?-  24.  The  operation   should 

always  l)e  done  during 
anaesthesia.  Wlien  the 
patient  has  been  properly 
jilaced,  and  the  lids  fixed 
by  an  assistant,  or  a  spring- 
speculum,  four  or  five 
small  curved  needles 
should  be  passed  through 
the  cicatrix  in  a  row  along 
the  upper  and  lower  bor- 
der of  the  staphyloma  and 
left  there.  When  this  has 
been  done,  a  meridional 
wound,  about  two  lines 
long,  is  to  be  made  with  a 
knife,  just  in  front  of  the 
line  of  insertion  of  the 
internal  rectus  muscle. 
Starting  from  the  inner 
angle  of  this  wound,  we 
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cot  out  with  the  scisBors  a  small  elliptical  portion  of  the  staphyloma  wall.  It  is 
ampler  to  make  the  lower  flap  at  once  with  the  knife,  by  introducing  it  at  the  ante- 
rior sderal  border,  obliquely  to  the  horizontal  meridian,  and  passing  it  directly 
through  the  staphyloma,  so  that  it  may  come  out  in  the  sclera  at  the  base  of  the  op- 
posite side ;  then  complete  the  section  by  long  cuts.  The  flap  is  then  to  be  seized 
with  the  forceps  and  cut  off  with  the  scissors ;  its  size  must  rary  with  the  extent  of 
die  staphyloma.  It  is  not  at  all  necessary  to  cut  out  the  whole  of  the  ectatic  cica- 
trix, so  as  to  have  the  edges  of  the  wound  in  the  sclera ;  for  the  freshened  edges  of 
the  cicatrix  unite  without  suppuration.  For  perfect  union  to  occur,  the  long  axis 
of  the  flap  must  be  perpendicular  to  the  direction  of  the  needles,  and  the  sides 
be  within  their  points  of  entrance  and  exit  When  the  flap  has  been  removed  and 
the  lens  evacuated,  the  needles  (which  have  been  previously  armed  with  surgeons^ 
alk)  are  to  be  passed  entirely  through  and  the  silk  tied,  taking  care  to  adjust  the 
edges  of  the  wound  correctly.  The  stitches  should  remain  for  some  weeks,  and', 
if  they  do  not  fall  out  spontaneously,  are  to  be  removed  after  adhesion  of  the 
wound. 

It  is  claimed  m  a  great  advantage  of  thia  operation  that  the  eize  of  the  stump  can  be  regn- 
lited,  a  point  that  is  very  unportant  when  an  artificial  eye  is  to  be  used.  It  is  also  said  that 
iopparation  more  rarely  results  from  it  than  from  excision  of  the  entire  staphyloma.  The 
greatest  advantage,  however,  is,  that  the  patient  is  spared  from  wearing  the  pressure  bandage 
■0  long.     Attempting  to  save  the  lens  is  dangerous  {CrUcheti\  even  if  it  is  possible. 

Added  to  this  the  insertion  of  the  needles  through  the  ciliary  body,  and  the  long  continuance 
of  the  threads  in  the  ball,  are  not  without  danger.  In  consequence  of  this,  severe  inflamma- 
tioD  of  the  deeper  parts,  and  even  sjrmpathetic  of  the  other  eye,  have  been  observed.  It  has  been 
recently  recommended  to  place  the  stitches  through  the  conjunctiva. 

For  this  purpose  a  fine  needle  is  entered  two  to  three  lines  pj^  ^5. 

beyood  the  base  of  the  staphyloma  and  a  little  to  the  inside 
of  the  vertical  meridian,  and  carried  somewhat  obliquely 
imder  the  conjunctiva  towards  the  nose,  and  brought  out  ver- 
tically above  the  inner  border  of  the  base  of  the  staphyloma : 
then  the  same  needle  and  thread  are  so  carried  under  the 
■taphyloma  through  the  conjunctiva  that  the  entrance  of  the 
needle  is  directly  under  the  inner  border  of  the  staphyloma 
and  its  point  of  emergence  is  nearly  in  the  vertical  meridian. 
A  second  needle  is  then  carried  in  a  similar  manner  outward 
from  the  vertical  meridian  through  the  conjunctiva  above 
and  below  the  staphyloma.  The  efibrt  is  made  to  include 
as  mnch  as  is  possible  of  the  conjunctiva  and  the  episcleral 
tissue,  at  the  same  time  to  push  the  conjunctiva  as  little  as 
possible  over  the  sclera,  and  to  draw  this  well  toward  the 
center  of  the  palpebral  fissure.  The  threads  are  then  laid 
back,  the  staphyloma  cut  off,  and  the  ends  of  the  threads 
are  tied.     Fig.  25  {Knapp). 

Of  course  these  methods  arc  only  suitable  in  nearly  total  cicatricial  staphylomata, 
especially  those  with  thick  walls  or  even  button-like  thickened  vertex  where  a 
rotitutioQ  of  vision  is  impossible,  and  it  is  only  a  question  of  forming  a  stump  for 
in  artificial  eye.  It  also  answers  the  purpose  in  a  combination  of  cicatricial  with 
•clero-choroidal  staphyloma.    If  in  such  cases  suppuration  occurs  there  is  not  much 

lOflt 
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SECOND  SEOTIOK 

INFLAMMATION  OP  THE  VITREOUS:   HYALITIS. 

Anatomy. — ^The  vitreous  humor,  corpus  vitreum,  is  enumerated  among  the 
mucous  tissues  {Virchow),  or  the  gelatinous  connective  tissues  (KoUilcer).  It  is 
perfectly  structureless,  without  vessels  or  nerves.  It  has,  however,  a  number  of 
nuclei  and  cells,  which  are  intimately  connected  with  its  nutrition.  They  lie  mostly 
in  the  peripheral  layers,  while  some  are  situated  on  the  inner  surface  of  the  sur- 
ruunding  hyaline,  and  hence  are  sometimes  regarded  as  epithelium  (C.  Ritter). 
Occasionally  we  meet  single  filaments,  or  whole  bundles  of  them,  of  the  character 
of  connective  tissue :  they  are  regarded  as  the  remains  of  foetal  vessels  (Henle). 
Nutrition  is  carried  on  through  the  vessels  of  the  retina  and  uvea. 

Tliere  appears  to  be  some  trace  of  organization  in  the  vitreous.  In  preparations 
pro[)erly  made  there  is  found  quite  a  firm  cortex  and  a  nucleus.  In  the  former, 
concentric  layers  of  varying  thickness  are  found,  which,  beginning  at  the  ora  8er- 
rifjh  surround  the  nucleus  like  a  kind  of  open  cup.  In  the  latter,  there  runs  from 
)>  fore  backwards  a  fissure  having  branches,  which'  represents  the  rudiment  of  the  canal 
ni  CliMpift  (StiVing).  AVhere  the  vitreous  has  been  hardened  by  certain  reagents, 
till'  onion-like  layers  of  the  cortex  are  very  distinct  (JIannover),  and  instead  of  the 
fissure  we  find  a  radiate  striation  similar  to  that  of  an  orange  (Briicke).  This 
only  shows  that  the  vitreous  may  be  split,  for  there  are  certainly  no  actual  mem- 
I'ranes  as  separating  walls  (H.  Midler,  Donenu,  Kolliker,  Iwarwff). 

In  foetal  life  the  cells  are  very  richly  Rtrewn  through  the  vitreous.  They  then  appear  at 
qnit<r  regular  distances  through  the  entire  corpiis  vUrruni  (  Virchow).  After  birth  they 
fiimini&h  greatly,  and  >*ith  advancing  age  become  very  rare  in  the  interior  of  the  body.  They 
are  mmetimes  oval,  flat  nuclei,  sometimes  round  or  oval,  tinely-granular,  nucleated  cells  of  the 
charact4?r  of  mucous  globules  (cytoid),  sometimes  of  larger  multinucleated  cells  with  more 
dutiuct  envelopes  {HetUe).  They  are  mostly  found  near  the  ora  scrrata^  behind  the  lens,  and 
in  front  of  the  uptic  nerve  entrance  (Klrbs).  The  existence  of  spindle-shaped  and  stellated 
(*1]»»,  with  offrthoote,  and  occasionally  arranged  in  groups  ( Vircfiow^  C.  O.  Weber)^  is  still 
d'.iibt*.**!  by  many.  The  same  i^  true  of  the  physaliphores,  i.  e.,  round  cells  with  or  without 
ofi«hoc>ts,  which  have  in  their  interior,  or  on  their  outer  walls,  small,  round,  translucent  vesicles, 
aD«l  which  are  said  to  participate  in  the  formation  of  mucus  {Iwanoff). 

AUmt  the  existence  of  a  filamentary  framework  in  the  fuetal  vitreous  {Jiotcman,  Iwanoff)^ 
aI*o.  there  is  no  certainty.  But  the  existence  of  numerous  branches  of  the  hyaloid  artery 
rvn-icr*  its  existence,  at  least  in  the  earlier  periods  of  foetal  life,  very  probable.  Cases  of  in- 
orjniplfte  development  in  the  eye  also  favor  this  supposition.  Thus,  in  coloboraa  of  the  sclera 
*,ii*rT*'  was  found  a  tendinous  process  starting  from  the  vicinity  of  the  ciliary  processes,  and 
»rtarhe«l  to  the  dislocated  lens  {Arnohl).  In  another  case  of  the  kind,  the  fissure  of  the  vitre- 
'tan  was  tille<i  with  an  extensive  tendinous,  vascular  comb,  which  started  with  a  broad  base 
from  the  lower  lx)rder  of  the  optic  papilla,  gradually  dwindled  away,  was  attached  to  the  an- 
Vrior  border  of  the  scleral  staphyloma,  but  from  here  spread  out  like  a  fan  and  surrounded  the 
fr.*U.rior  surface  of  the  crystalline  like  a  cup.  In  a  third,  in  the  living  subject,  and  afterwards 
•}:\  the  ca^laver,  was  observed  a  roimd  string,  one  line  long,  which,  from  the  entrance  of  the 
T«^<^;U  of  the  optic  disc,  projected  into  the  vitreous,  and  in  it  divided  up  brush-hke  into  a  thick 
el'»ndy  opacity. 

The  c<mtral  trunk  of  the  vessels  of  the  vitreous  does  not  disappear  till  the  end  of  the  foetal 
iiffr.  In  the  calf  and  horse,  however,  its  string-like  tendinous  remains  continue  visible  long 
»fur  birth  (//.  Mi/Uer).     In  the  human  being,  also,  the  rudiments  have  been  seen  ophthalmo- 
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fiCopicttUyf  and  on  the  cad&rer,  eitber  Himply  as  •  ahort  tendinoiiB  offkboot  {Mei&ner}^  or  tm  & 
tendinoiulttnd  ft|;retchiiig  f r om  ibg  jmpilla  to  the  posterior  waII  of  tiua  km,  and  hei^  Gdcpanduig 
to  a.  fliit  opacity  {Ihwuiaint,  Lirbrrich^  Siimisch,  Mooren^  Stur], 

OccwaloEkallj  near  ftiich  remamA  of  the  hyR-loid  artery  we  find  very  peculiar,  half- tranff parent, 
dafk-greiin  ihaded^  grayinb  prominencee  in  tbe  fimdix^,  the  natnxe  of  whJiib  is  not  m  yet  miffi- 
cienfcly  ezplaioed.  Perha|ijs  they  are  tbo  remainfl  of  the  festal  oonncetive  tissue  itnictuf^. 
Tbey  lie  chiefly  arotmd  the  optio  norre  ( 0.  ^ceker}^  or  la  the  direction  of  the  embryoo*!  pftipe- 
bnaj  6ftinro»  They  aeem  to  be  covered  by  the  retiniL,  at  leant  Homt?  retinal  vess^b  run  over  thest^ 
bodisB,  which  s&em  bent  and  distoned  in  tbe  fold*  of  the  surface.     The  hyaloid  aitery  has 

once  bctn  observed  on  the  living  Bntiject 
filled  with  blood  {Zeht^nder).  Thia  cu« 
recdU  another,  in  whlcb  th«re  was  a  thin^ 
reiia^l-like,  aharply -demarcated  coAiiiiui 
of  bloody  which  ran  frtnn  the  QpUic  pa^ 
pUla  toward  the  center  of  the  i>o«tenor 
capiule,  and  here  ni^tandcd  into  a  amall 
difik'tUce  ejctravaAation*  There  were  no 
walla  to  be  founds  however,  in  thia  blood 
coliTmn,  and  henee  it  was  explained  ai»  i 
injection  of  Cloquet'a  canal,  iucJi  < 
often  really  oecurp  in  pcwt-mortem] 
jeci^onH  made  for  anatomical  pa 
Very  recently  actcud  grounda  for  a  be^ 
lief  m  the  patency  of  the  c^nnl  have  been 
adduced  {SilUiTiy}^  and  in  one  case  it  wai 
recognixed  cphtbaLmoaccpieally  on  both 
aides,  with  the  light  antering  in  in  a  cer- 
tain  way  aa  a  tranjiparent  oord,  but  with 
other    illuminationif     aa    a    dark    cau^ 

The  gdatinoii8  substance,  the  80^ 

~CiBdl  tiiMu^  jg  iQiTOunded  posteriorly  by  tho  limiting  membrane  of  the  retina,  an- 

tetimil^  bf  ^tm  posterior  Inyer  of  the  zonula  Jtnd  capsuk'  of  tlie  leD«.    There  iu  no  real 

hyaloid  inembnim\     WUure  such  a  minnlimne  has  lMLM;n  supjiosed  to  be  found  it  waa 

actually  the  soparat<?d  internal  boundary  meuibrane  of  the  retina  {Ileahj  I^aiwff). 

The  vitreous  humor  is  closely  connected  to  this  latter,  Therefon?  when  the  eye 
examiued  is  not  very  fresh ^  the  hmiting  membrane  is  very  apt  to  be  removed  with 
the  vititroua  The  Bcalea  which  have  been  observed  on  the  outer  surface  of  the  sup* 
posed  hyaloid  membrane,  which  by  nuiny  have  been  thought  to  be  epithelium 
(Hanii^er.  Finklmfi^r}^  are  proliably  nothiiig  more  tUaurcmakis  of  the  tom-off  ends 
of  the  radiate  fibers  {HmtU^  hmnfiff.} 

The  zonula  begins  just  beyond  the  ora  serrata,  somewhat  in  front  of  the  equator^ 
as  a  layer  of  very  fine  filameutjs  running  in  a  meridional  direction,  some  of  which  may 
be  foUowed  into  the  \itretJU3  {Heni^}^  and  throughout  their  course  are  lutited  Into 
a  plate  by  a  homogeneous  cement  Thia  plate  la  intimately  united  to  the  cUiaty 
region  of  the  retina  and  the  tapetum*  as  weU  as  to  the  hyaloid  of  the  ciliary  pro* 
oessea.  At  the  ciliary. body  it  dindes  into  two  foldi*,  of  which  tlte  po9tc*rior  gpm 
to  the  posterior,  and  the  anterior  cliiefly  to  the  anterior  half  of  the  capsule  and  unites 
with  it.  Thus,  between  the  two  foldt*  of  tile  zonula  and  the  margin  of  the  capsule 
is  fonued  the  canal  of  Petit,  which,  however,  like  the  serous  cavities^  is  closed  dar- 
ing life,  inasmuch  as  the  two  folds  of  zonula  appear  to  r^t  on  each  othur  {Mntih), 

The  zonula  £lamenta  are  at  first  wavy  or  looped,  and  have  the  charactenatioa  of  eonaeotire 
or  elaiitic:  tieauii^^     In  the  anterior  fold^  howevc^r,  tbey  noon  change  theix  appearatice.     For 
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fltii^  nnooth,  tmupAzeni,  tluup-edged,  very  eUstio  fiLunents  appear,  replacing  them  to  a  great 
titoit ;  this  givea  to  the  lonala  a  very  peculiar  histological  character.  These  fiLunents  are 
•nanged  in  taiU  which,  as  the  fiLunents  separate  brush-like,  spread  out  toward  the  wall  of  the 
cspsok  and  adhere  to  it  by  their  flat  sur&ces.  The  greater  part  of  these  filaments  meet  on 
the  margin  of  the  anterior  capsule,  a  smaller  part  on  the  periphery  of  the  posterior.  Hence  a 
section  made  Tertically  and  in  a  meridional  direction  through  the  zonula  always  gives  a  fan- 
shaped  figure,  whose  concave  central  border  is  formed  of  the  anterior  and  posterior  capsule. 
Hence  the  zigiag  line,  which  is  described  as  a  boundary  of  the  ciliary  processes,  and  which 
winds  about  from  the  anterior  to  the  posterior  capsule,  is  only  the  anterior  border  of  the  fan- 
like aonnla  attachment  {ffenU,  Jfeiberg^  Ed.  Jaeger).  The  existence  of  obliquely-striated  mus- 
eokr  filaments  {Finkbtiner^  Heiberg)  in  the  zonula  is  at  least  doubtful 

Imil*  ChaBfM. — Senile  involution  shows  itself  in  the  vitreous  by  a  slight  milky  doudi- 
Bsss  which  is  particularly  seen  in  the  anterior  external  parts,  and  is  caused  by  a  delicate  pre- 
dpitate  of  an  albuminous,  finely  molecular,  dirty-yellowish  mass  containing  fat  globules.  The 
oueiuiuioe  of  the  latter  is  accounted  for  by  the  fatty  degeneration  of  the  cells  of  the  vitreous 

This  senile  process  of  fatty  degeneration  not  unf  requently  leads  to  complete  lique- 
fKtion  of  the  vitreous  humor  (synchysis).  This  always  begins  from  the  posterior 
portion,  but  gradually  spreads  out  on  all  sides,  without  leaving  any  distinct  bound- 
iry  between  the  vitreous  that  has  become  fluid  and  that  which,  although  normal  in 
consistence,  still  contains  cells  undergoing  fatty  degeneration  (Iwanoff), 

It  is  said  that  senile  involution  occasionally  manifests  itself  in  the  zonula  by  loss  of  the  fila- 
nentary  appearance,  and  the  elasticity  is  so  much  diminished  that  spontaneous  rupture  and 
coosecntive  loosening  of  the  lens  from  its  attachments  is  favored  (i/.  Miiiler).  Deposits 
of  eoknd,  and  sometimes  chalky,  masses  also  occur,  but  appear  to  be  rather  changes  of  the 
tissues  on  which  they  are  situated. 

HofOlogy. — The  fundamental  or  anatomical  character  of  hyalitis  may  be  said  to 
be  the  profuse  exit  of  white  blood  corpuscles  from  the  vessels  of  the  surrounding 
parts  (C.  Bitter^  Iwanoff,  Blix),  their  proliferation,  and  probably  also  of  the  cells  of 
the  vitreous  humor  itself. 

Altogether,  proliferation  of  the  vitreous  cells  seems  to  be  a  frequent  occurrence ;  at  least 
there  is  every  reason  to  refer  the  very  frequent  movable  and  many  fixed  scotomata  (see  this)  to 
development  and  increase  of  the  elements  in  question.  Usually,  however,  the  processes  caus- 
ing scotomata  are  not  included  under  hyalitis,  as  they  do  not  result  in  any  decided  objective 
changes  of  the  vitreous,  and  also  escape  positive  observation ;  for  diagnosis  of  inflammation  of 
the  vitreous,  as  well  as  of  keratitis,  there  must  be  some  perceptible  product,  such  as  a  new 
formation. 

Hyalitis  is  frequently  partial,  and  then,  if  not  caused  by  injury,  is  confined  to  a 
peripheral  part  of  the  vitreous.  Just  as  often,  however,  the  whole  vitreous  is  in- 
flaniriL  Tlie  parts  bordering  on  the  ciliary  processes  and  retina,  as  well  as  those 
organically  united  with  the  optic  ner\'e  entrance,  usually  show  their  predisposition 
by  rich  products  of  inflammation.  Where  the  anterior  part  of  the  vitreous  is 
affected,  the  zonula  usually  sympathizes  most ;  it  appears  covered  ai^d  infiltrated 
with  the  Kame  neoplastic  elements,  from  the  vascular  {>arts  covering  the  ciliary  pro- 
cesAes.     ThcMc  proliferate  into  the  vitreous. 

The  character  of  the  hyalitis  varies  much,  according  to  circumstances.  Fre- 
qui-ntly  the  inflammation  is  suppurative ;  exceptionally  it  appears  to  be  excretion 
of  tulH-Tcle.  MoHt  frequently,  however,  the  tendency  is  to  liypertrophy ;  the  new 
elements  are  not  only  proliferations,  but  higher  formations,  or  have,  under  the  in- 
fluence of  neighlx>ring  parts,  changed  to  connective  tissue. 

In  the  purulent  and  rare  tuberculous  forms  of  hyaUtis  the  entire  vitreous  is  engaged,  and 
the  new  formation  ia  very  extensive.      But  circumscribed  abscesses,  especially  around  foreign 
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bodies,  do  occur.  ( Oraefey  Donders,  Jtuete. )  The  products  are  pus  cells  mixed  with  &tty  de- 
tritus and  a  variable  quantity  of  fatty  or  necrosed  cells.  At  the  same  time  appear  groups  of 
cells  of  higher  formation,  and  bundles  of  neoplastic  connective  tissue.  These  products  press 
BO  close  together  in  some  places  that  the  vitreous  between  them  totally  disappears,  and  the 
whole  assumes  a  caseous  appearance.  Frequently,  at  the  periphery  of  the  vitreous,  they  form 
large  plates,  which  partially  or  entirely  cover  the  posterior  sur&oe  of  the  ciliary  processes  and 
the  lens,  as  well  as  the  inner  wall  of  the  retina,  but  toward  the  center  lose  themselves  in  a 
mixture  of  knobs  and  furrows,  which  project  into  the  pus-infiltrated  cells  of  the  vitreous,  or 
rather  are  surrounded  by  the  fluid  remains  of  the  latter  and  loose  flakes  of  pus. 

The  hypertrophic  form  of  hyalitis  is  often  partial,  and  as  a  rule  less  productive.  As  an  im- 
mediate product  of  this,  are  often  found  at  the  commencement  only  sparsely-scattered  groups 
of  round  or  polygonal  cells,  enveloped  in  a  fine  molecular  detritus  and  fatty  granular  masses, 
which  give  the  vitreous  a  fine  granular  or  indistinctly  striated  appearance,  and  cause  it  to  seem 
opaque  to  the  naked  eye.  But  more. frequently  in  the  vitreous,  which  is  clouded  by  inflamma- 
tion, besides  incubation  foci  of  new  cells,  we  meet  products  in  which  may  be  observed  the  most 
varied  transformation  of  small  nucleolar  bodies  of  simple  or  multinucleated,  round,  polygonal, 
granular  cells  into  other  cells,  which  have  already  gone  on  to  higher  development.  Thus,  groups 
of  cells  appear  in  which  individual  elements  have  grown  to  stellated  figures  by  addition  of  nu- 
merous processes.  But  these  cells  then  generally  have  the  character  of  true  connective-tissue 
corpuscles,  and  surround  with  their  net-like  offshoots  bundles  of  wavy  fibers. 

The  connective  tissue  thus  formed  sometimes  serves  only  as  a  scaffolding  or  envelope  for 
cells  of  the  most  varied  shape,  and  forms,  in  conjunction  with  the  latter,  papillary  outgrowths 
of  oval  or  elongated  nodulated  forms,  which  branch  with  one  another,  and  when  magnified  ap- 
pear as  projecting  points  or  network  in  the  cloudy  vitreous.  (C.  O.  Weber ^  WedL)  At  other 
points  the  neoplastic  connective  tissue  presents  itself  as  irregular  rays  of  wavy  bundles  of 
fibers.  Most  frequently,  however,  the  elements  approach  more  nearly,  and  so  form  knotty  or 
membranous  laminas,  which  occasionally  project  into  the  vitreous,  'sometimes  mingle  and  form 
network,  again  sharply  bound  the  vitreous  on  one  side  or  the  other,  and  finally  sometimes  en- 
velop foreign  bodies  as  in  a  capsule. 

In  most  cases  the  newly-formed  connective  tissue  is  traversed  by  more  or  less  numerous 
vessels,  whose  branches  anastomose  with  those  of  the  surrounding  vascular  parts,  as  the  ciliary 
processes,  retina,  or  optic  papilla.  SometimeB  the  starting-point  of  these  may  be  recognized  as 
a  knotty  or  V>ud-likc  outgrowth,  which,  proceeding  from  the  vessels  of  the  organ  in  question, 
grows  into  the  \'itreouB,  and  here  projects  further  and  further  by  the  addition  of  neoplastic 
cells.     (C  O.  Weber,  Wedl,  Czerny.) 

The  entire  development  of  the  connective  tissue  is  intimately  related  to  that  of  the  sur- 
rounding organs.  One  part  of  it  has  usually  the  appearance  of  being  connected  with  the 
stroma  of  the  neighV>oring  tissue,  just  as  if  the  connective  tissue  was  growing  from  without 
into  the  vitreous.  The  neoplasia  in  the  anterior  part  of  the  vitreous  often  show  this  origin 
by  the  pigmentation  of  their  cells. 

The  producU  of  the  inflammation  do  not  always,  however,  attain  a  liigher  grade 
of  develoi)ment.  Frequently,  after  advancing  to  a  certain  i)oint,  they  retrognide, 
decompose  into  soluble  substances  and  are  absorbed,  or  by  regressive  metamoqihosis 
become  stationary. 

Thus  not  unfrequcntly  we  find  cells,  or  groups  of  cells,  which  evince  the  commencement  of 
their  decay  by  containing  fat  granules.  Often  these  groups  have  decomposed  and  present  only 
irregular  masses,  in  which  fatty  detritus  with  more  or  less  pigment  forms  the  chief  constitu- 
ent. El.sewhere  we  meet  single  cells  or  groups,  which  by  the  addition  of  a  thick  mass,  not 
Uable  to  chemical  action,  have  been  transformed  to  a  fatty-looking,  clearly-layered  and  radia- 
ted solid  body,  which  in  polarizetl  light  shows  a  bright  cross  in  a  dark  field.  At  the  same  time 
nests  of  choU'sterine  crystals,  groups  of  jngment  granules,  and  formations  of  carbonate  of 
lime  often  appear  ;  the  latter  are  arranged  like  a  wreath,  and  form  loops  which  intertwine  to 
make  network  figures.  The  products  of  regressive  metamorphosis  he  mostly  in  a  finely-mole- 
cular cloudy  vitreous,  which  often  contains  fat  granules. 

In  some  cases  lines  of  cells  crossing  each  other  at  acute  angles  point  to  the  loss  of  a  filament- 
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117  itrnotare.  As  a  role,  however,  perfect  conneotiTe-tisroe  elemente  long  retain  their  original 
■hape,  eren  to  the  last  stages  of  the  retrogression  of  cells.  They  then  usually  become  denser 
by  shrinking.     Sometimes  they  even  become  chalky  or  bony. 

A  mixture  of  rariable  amounts  of  extravasated  blood,  either  fresh  or  affected  by  pigment 
netamorphoais,  often  occurs.  To  this  is  frequently  due  a  great  part  of  the  accumulations  of 
pigment  found  among  the  results  of  hyalitis. 

CanSMb — ^nyalitis  almost  always  depends  on  inflammation  of  the  vascular  parts 
surrounding  I  he  vitreous.  This  is  true,  with  certain  limitations,  even  of  the  devel- 
opments causing  scotomata,  but  still  more  so  of  hyalitis  in  the  strict  sense.  But  the 
Titreous  participates  more  especially  in  the  suddenly  commencing  and  actively 
progressing  affections,  that  is,  in  the  suppu^tive  forms  of  choroiditis,  irido-cyclitis, 
retinitis,  where  it  produces  more  or  less  pus,  according  to  the  character  of  the 
affection.  Still,  less  intense  and  even  slow  chronic  inflammations  of  the  above- 
named  organs  often  cause  sympathetic  affection  of  the  vitreous ;  certain  forms  of 
these,  as  glalicoma,  chronic  irido-choroiditis,  and  neuro-retinitis  rarely  run  their 
(-oune  without  affections  of  the  vitreous ;  hence  cloufliness  of  the  latter  is  mentioned 
among  their  symptoms.  The  results  of  hyalitis  in  cases  of  the  latter  kind  are  gen- 
<*rally  connective-tissue,  fatty,  or  calcareous  new  formations. 

Traumatic  causes  have  little  effect  on  the  vitreous,  and  when  hyalitis  develops  as 
a  mult  of  injury,  it  is  not  generally  as  a  direct  effect,  the  immediate  cause  being 
mflammation  of  the  surrounding  vascular  organs ;  the  vitreous  participates  only 
after  there  is  inflammation  in  the  latter,  and  the  hyalitis  is  influenced  by  them  in 
the  most  decided  manner. 

However,  the  dependence  of  hyalitis  on  inflammation  of  the  neighboring  organs 
i*  not  at)6olute.  Prolapse  of  the  vitreous,  as  it  occurs  after  some  operations,  e,  g., 
♦•xtraction  of  cataract,  readily  causes  diffuse  and  membranous  opacities  without 
«nnptoms  of  inflammation  necessarily  occurring  in  the  retina  and  uvea.  But  the 
|)(>^ibility  of  an  independent  i)rimary  occurrence  of  hyalitis  is  most  clearly  shown 
wh*'n  fon-ign  luidics,  entozoa,  pieces  of  lens,  extravasations  of  blood,  etc.,  are  driven 
«lnp  into  the  vitreous.  For  not  unf requently  these  are  rapidly  enveloped  in  pus  or 
in  mrmbrnnous  new  fommtions,  which  are  not  united  to  the  surrounding  organs  in 
any  iH'rceptil)le  manner ;  in  some  ca^^es  these  foreign  bodit^s  are  even  incapsulated, 
without  jx^rceptible  injury  to  tlie  functional  power  of  the  vascular  envelopes  of 
th«-  vitn*ou>i  (KittJe,  Sodhnj  Wdlx).  In  depression  of  cataractous  lenses,  it  is  just 
thi^  incapsulati(m,  without  i)artiripation  of  tlie  retina  and  choroid,  that  secures  the 
*ucresrt  of  the  o|)eration. 

Foreign  bodies,  especially  bits  of  steel,  and  pieces  of  gim-capn,  which  enter  the  cavity  of 
th^  If  lol>e,  exceptionally  pass  through  the  poHtcrior  wall  of  the  glolx),  and  then  adhere  to  the 
•jrbital  tissue,  become  buried  in  a  muscle,  and  so  on  (//rWin,  Stave tthag^n).  Sometimes  they 
Tvmxln  fnt  some  time  in  the  posterior  wall,  and  are  then  recognized  ))y  the  ophthalmoHcopo 
{Jfir,,hi].  In  by  far  the  greater  number  of  cases,  however,  they  do  not  go  beyond  the  choroid 
ind  retina,  and  arc  thrown  l>ack,  leaving  a  fiRniire  about  as  broa<l  as  a  hair,  and  then  fall  down 
t/i  the  bottom  of  the  eye.  Foreign  bodies  are  therefore  usually  found  at  the  lowest  part  of  the 
fundus  oculi,  and  generally  alittlu  in  front  of  the  equator  of  the  globe,  smco  the  plane  of  vision 
ui  usually  directc<l  a  Uttle  downward,  and  when  the  eye  is  in  this  iwsition  the  deepest  portion 
la  mu4t  apt  to  l>e  entered  by  the  foreign  Innly.  Under  such  circumstances  extravasations 
of  blfiod  soon  occur,  running  from  the  wound  of  the  retina  and  choroid  into  the  vitreous  in  all 
directions,  but  especially  along  the  wound. 

Suppurative  choroiditis  with  dense  opacity  of  the  vitreous  usually  follows  in  a  short  time. 
In  other  canes  the  reaction  is  less  severe,  the  retina  and  choroid  undergo  comparatively  little 
crunge,  except  in  the  vicinity  of  the  wound,  and  cloudy  opacities  are  quickly  formed  around 


138  FOREIGN  BODIES  m  VITREOUS. 

the  foreign  body,  which  soon  become  dense,  and  which  assume  a  laminated  fibrooB  appearance 
at  their  edges.  Sometimes  even  the  course  of  the  body  may  be  recognized  by  an  opaque  line. 
A  foreign  body  thus  enveloped  can,  of  course,  be  no  longer  seen ;  but  its  presence  may  fre- 
quently be  detected  by  an  interruption  in  the  upper  portion  of  the  visual  field,  which,  sub- 
sequently, when  the  choroiditis  has  made  considerable  advance,  passes  more  and  more  into  a 
general  cloudiness  of  vision  {Berlin). 

Extravasations  of  blood  in  the  vitreous  are  comparatively  rarely  seen.  They  sometimes 
originate  from  neoplastic  vessels  in  the  vitreous,  and  are  then  usually  associated  with  extensive 
degeneration  of  the  interior  of  the  eye.  In  other  cases  they  originate  from  the  retinal,  or  even 
the  choroidal,  vessels.  The  cause  is  then  usually  traumatic,  as  a  direct  blow  on  the  eye  or  a 
ooncuBsiou  propagated  through  the  skulL  Still  spontaneous  ruptures  occasionally  occur,  and 
in  some  cases  even  a  periodical  recurrence  of  them  has  been  observed.  There  is  no  doubt  that 
disease  of  the  vessels  has  something  to  do  with  this ;  occasionally  simultaneous  apoplectic  at- 
tacks {RotJunund),  or  the  precedence  of  frequent  epistaxis  {Oraefe)^  seem  directly  to  indicate 
this  fact 

The  hemorrhages  announce  themselves  by  total  or  partial  darkening  of  the  visnal  field,  which 
either  occurs  suddenly  or  develops  gradually,  extends  and  even  changes  its  locality,  according 
as  the  blood  from  the  first  runs  into  the  pupillary  region  of  the  vitreous,  or  only  gradually 
presses  into  it,  and,  with  progressive  resorption  of  the  vitreous,  occupies  more  space.  The 
splitting  or  breaking  up  of  the  vitreous  caused  by  the  hemorrhage,  or  perhaps  even  by  the  pre- 
cedent injury,  favors  the  movement  of  its  parts.  Hence  it  happens  that  the  red  glimmering 
shadows  depending  on  the  extravasation  are  often  caused  to  vibrate  irregularly  by  rapid  move- 
ments of  the  eye,  and,  as  it  were,  to  roll  around  in  the  visual  field.  If  the  blood  has  sunk  down, 
the  shadows  only  appear  on  such  motions,  and  disappear  again  when  the  eye  becomes  quiet,  or 
they  are  only  seen  when  the  eye  is  in  certain  positions.  With  the  ophthalmoscope,  or  by 
oblique  light,  the  extravasations  are  easily  seen. 

They  often  disappear  entirely  in  the  course  of  a  few  weeks,  after  first  breaking  up  into  small 
heaps  and  points.  More  frequently,  however,  they  leave  behind  more  or  less  strongly  pig- 
mented, variously-shaped  connective-tissue  opacities  in  the  vitreous ;  not  unfrequently  the  in- 
flammation produced  by  the  injury,  or  the  hemorrhagic  breaking  up  of  the  vitreous,  leads  to  its 
tendinous  degeneration  and  to  retinal  detachment,  or  it  becomes  suppurative  and  destroys  the 
eyeball,  as  a  purulent  panophthalmitis.  Independent  of  severe  and  extensive  injuries  of  the 
eye,  such  results  are  particularly  to  be  feared  in  repeated  effusions  {Fi/rster)^  as  well  as  where 
choroidal  vessels  are  the  source,  and  the  retina  was  originally  torn  by  the  injury,  or  by  the 
blood  collecting  behind  it  Still,  even  in  such  cases,  at  least  a  relative  cure  is  not  impossible 
{Groffe^  Becker). 

Symptoms. — ^In  order  to  see  the  changes  caused  by  hyalitis,  the  dioi)tric  media 
must  be  transparent  But  their  transparency  is  frequently  lost  early  in  the  disease. 
For  where  hyalitis  lx?gins  with  extensive  products,  the  view  of  the  interior  of  the 
eye  is  usually  hindered,  as  in  suppurative  fonns,  by  purulent  infiltration  of  the 
cornea,  hypopion,  posterior  synechiae,  and  the  results  of  capsulitis;  but  in  the 
chronic  form,  by  deposits  on  the  capsule,  closure  of  the  pui)il,  or  by  cloudiness  of 
the  lens.  As  a  whole,  the  type  of  hyalitis  is  rarely  perfect ;  symptoms  almost  al- 
ways co-exist  which  belong  to  the  accompanying  or  developing  choroiditis,  cyclitis, 
or  neuro-retinitis. 

Apart  from  this,  hyalitis  shows  itself  objectively,  by  diffuse  opacities  within  the 
vitreous,  which,  for  their  extent  and  thickness,  depend  much  on  the  character  of 
the  process. 

1.  The  commencement  and  lowest  grade  of  hyalitis  are  mostly  only  to  be  recog- 
nized by  aid  of  the  ophthalmoscope,  especially  where  the  pupil  is  contracted,  and  the 
new  formations  reflect  too  little  light  to  change  the  normal  blacknt^s  of  the  pupil. 
Viewed  through  the  ophthalmoscope,  the  inflamed  parts  of  the  >*itreous  appe^ir  as  a 
diffuse,  slight  mist,  which  spreads  out  l>ehind  the  pupiL  Then  the  vessels  of  the 
retina,  optic  nerve  entrance,  etc.,  seem  to  be  quite  blurred.     When  the  light  reflected 
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ftxmi  the  mirror  falls  at  certain  angles,  the  mist  appears  distinctly,  and  here  and 
there  ooncentiates  to  thick  points,  blurred  spots,  striee,  etc. 

2.  If  the  process  is  further  advanced,  the  opacity  is,  of  course,  more  marked,  and 
eren  with  the  naked  eye,  figured  connective-tissue  formations,  with  their  mixture 
of  pigment  and  cholesterine,  may  often  be  seen.  These  frequently  only  glisten  in- 
dbtinctlj  out  of  the  diffused  opacity ;  in  other  cases,  their  detail  is  especially  with 
the  ophthalmoscope,  easily  to  be  recognized,  as  they  project  beyond  the  cloudy  parts 
of  the  vitreous.  Thus  we  find,  especially  in  the  peripheral  part  of  the  vitreous,  at 
its  anterior  rone,  yellowish  or  whitish  points,  irregular  spots,  variously  intertwined 
filaments  and  networks,  in  a  delicate,  cloudy  opacity.  In  other  cases,  with  or  with- 
out these  appearances,  lines  crossing  each  other  are  often  seen  through  the  ophthal- 
moscope to  traverse  the  vitreous  in  all  directions  and  form  trelliswork.  In  some 
cases  even  vessels  are  seen,  which  divide  up  in  the  most  varied  directions  (  Coceius, 
O.  Becker).  All  of  these  entoptic  bodies  are  usually  very  movable,  swinging  freely 
on  rapid  motion  of  the  eye,  or  even  entwined  through  each  other,  and  this  occurs 
without  fluidity  of  the  vitreous. 

These  opacttiet  are  best  seen,  if,  while  examining  by  the  reversed  image,  the  lens  is  held  so 
fu  from  the  eye  that  the  cornea  and  iris  are  distinctly  seen  {Schweigger)^  or  if  the  binocular 
ophthalmoecope  be  used  {Kiiapp). 

If  a  foreign  body,  as  a  fragment  of  the  lens,  etc.,  is  driven  into  the  vitreous,  the 
whole  track  of  the  wound  is  often  seen  enveloped  in  a  thick  capsular  envelope, 
from  which  numerous  cloudy  or  striated  crossing  lines  proceed,  hiding  the  foreign 
body. 

3.  Where  the  anterior  dioptric  media  have  maintained  their  transparency,  and 
nothing  prevents  the  perception  of  objective  light,  the  hyalitis  becomes  subjectively 
apparent  through  a  more  or  less  thick  mist,  which  covers  the  visual  field,  and  also 
through  the  shadows,  which  correspond  to  the  new  formations  in  size,  form,  and 
pasitif>n,  and  are  only  distinguished  from  scotoma  proper  (see  scotoma)  by  the 
abisence  of  the  charactt^ristic  details. 

Kenilta. — The  products  of  hyalitis  are,  in  general,  the  less  changeable  the  more 
highly  organized  they  are. 

Polar  cataract  is  not  always  of  inflammatory  origin ;  it  does  not  always  depend  on  hyalitis. 
Although  it  chiefly  occurs  in  company  with  other  changes  in  the  eye,  that  indicate  extensive 
proliferation,  still  it  occurs  quite  often  in  eyes  in  which  neither  the  state  of  the  partn  nor  the 
history  indicates  an  inflammatory  origin.  It  may  then  be  congenital  This  is  the  more  prob- 
able, as  it  ia  apt  to  occur  with  various  anomaUes  of  development  in  the  eyeball :  with  great 
dongation  or  spherical  shape  of  the  globe,  pigmentation  of  the  retina,  coloboma  oculi,  mikroph- 
thabnoa,  etc ,  and  is  usually  binocular.  Moreover,  in  favor  of  this  view  is  the  fact  that  it  is 
often  accompanied  by  nystagmus,  which  almost  exclusively  proceeds  from  disturbance  of 
miuo  in  very  early  life.  It  is  possible  that  its  immediate  cause  may  be  an  incomplete  dis- 
sfip<>«rance  of  the  arteria  hyaloidea  and  its  branches  to  the  posterior  wall  of  the  crystalline 
lAmiNftn).  Sometimes  there  is  marked  pigmentation  in  its  tissue;  exceptionally,  vessels  still 
fJJe']  with  blood  are  found  in  it  (Jftisncr).  In  one  case  in  a  goat,  the  arteria  hyaloidea  could 
even  be  traced  from  the  papilla  to  the  polar  cataract  (JI.  Jfiiller). 

Late  in  life  polar  cataract  easily  causes  total  cataract.  Its  removal  by  operation  is  difficult, 
and  i*  dangerous  so  long  as  the  lens  is  transparent. 

!.  Diffuse  opacities  of  the  vitreous  are,  at  the  commencement  at  least, 
Tery  chan^'able.  Tliey  develop  rapidly,  and  in  a  short  time  extend  over  the 
entire  vitreous ;  disappear  just  as  quickly,  again  to  reappear,  and  so  on.  If  the 
Inflammation  of  the  vascular  envelope  (which  serves  as  the  developing  membrane 
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of  the  vitreous)  ceases,  and  the  nutritive  condition  of  the  internal  parts  of  the  eye 
takes  a  permanently  favorable  turn,  the  corpus  vitreum  frequently  returns  to  its 
normal  state.  But  if  these  attacks  of  inflammation  occur  frequently,  and  particu- 
larly if  the  developing  membrane  (Mutterorgane)  is  decidedly  changed,  the  vitreous 
also  suffers. 

a.  In  some  cases  the  corpus  vitreum  becomes  partly  or  entirely  fluid ;  wynchytU 
of  the  vitreous  occurs.  Relatively  this  occurs  most  frequently  in  the  ectatic  forms 
of  sclero-choroiditis,  in  highly-developed  posterior  staphyloma,  in  the  disseminated 
variety  of  retino-choroiditis,  and  after  extensive  loss  of  vitreous,  and  it  also  results 
from  breaking  up  of  the  vitreous  in  discision  or  depression  of  cataract. 

Then  the  synchysis  is  sometimes  simple,  the  vitreous  dissolves  into  a  pellucid 
fluid  without  any  firm  constituents ;  sometimes  it  is  flaky,  the  fluid  contains  more  or 
less  degenerated  remains  of  inflammatory  neoplasia,  groups  of  ceUs,  clumps  of  pig- 
ment, cholesterine  crystals,  single  or  in  groups,  fat  globules,  etc  Simple  synchysis, 
which  usually  occurs  independently  without  precedent  inflammation,  does  not  show 
itself  by  any  outward  sign,  or  at  most  only  by  waviness  of  the  iris  and  lens.  In 
the  flaky  form  of  synchysis,  on  the  contrary,  the  symptoms  are  very  prominent. 
For  with  perfect  quiet  of  the  eye,  the  above-mentioned  opaque  bodies  sink  to  the 
«KKjpe8t  part  of  the  fundus,  and  hence  disappear  from  the  visual  field  of  patient 
and  observer.  But  on  rapid  motion  they  start  up,  shoot  off  in  various  directions, 
then  sink  slowly  back. 

Where  there  is  much  cholesterine  in  the  fluid,  the  brightly-glittering  bodies  present  a  beau- 
tiful appearance,  which,  in  some  cases,  may  be  compared  to  the  twinkling  of  sparks  or  shoot- 
ing stars.  If  the  retina  is  healthy  the  phenomena  appear  to  the  patient  also  like  stars 
suddenly  lighting  up,  or  a  shower  of  sparks.  At  the  same  time  cholesterine  groups  are  often 
found  in  the  anterior  chamber.     This  state  is  called  synchysis  scintillans  {Desniarres). 

Synchysis  greatly  endangers  the  eye,  as  it  usually  leads  to  cataract  and  often  causes  partial 
or  total  detachment  of  the  lens.  It  renders  cataract  operation  very  dangerous,  especially  ex- 
traction and  deprcBsion. 

b.  In  other  cases  the  vitreous  humor  tluckens  and  shrivels  up.  Since  it  then  is 
dra^^Ti  away  from  the  posterior  w^all  of  the  eyeball,  it  is  detached  from  the  limiting 
membrane  of  the  retina,  where  it  is  not  too  closely  united  with  the  membranes  lying 
beneath.  Tlie  vacant  space  thus  occurring  is  filled  up  by  a  serous  product  contain- 
ing libriu,  but  only  rarely  mixed  with  young  cells.  Thus  detachments  of  the  vitreous 
most  frequently  occur  and  are  of  the  gretitest  extent  where  large  quantities  of  in- 
flammatory exudation,  going  on  to  a  higher  development,  have  been  deposited  in  the 
vitreous  humor,  as  a  result  of  primary  or  secondary  irido-clioroiditis,  however  caust^d, 
but  especially  where  foreign  bodies  or  a  depressed  cataractous  lens  are  seeking  to  be- 
come encai)sulatcd  {Iic^noff), 

When  the  shrinkage  continues  in  such  cases,  the  vitreous  recedes  more  and  more 
from  the  niem])rana  limitans,  the  space  filled  with  serum  becomes  larger  and  larger, 
until  finally  the  thickened  fibrinous  tissue  of  the  vitreous  is  connected  to  the  optic 
papilla  by  means  of  the  cicatrix  of  the  retina  and  choroid,  or  the  fibrous  envelope  of 
a  foreiurn  body.  In  some  cases  the  connection  vdi\\  the  optic  nerve  entrance  is  ])roken 
up  under  the  powerful  traction  of  the  shrinking  neophisia.  Tlie  degenerated  vitreous 
humor  then  })ecomes  a  brawny  mass  of  tissue  lying  upon  the  zonula  and  lens  and 
traversed  by  a  tendon -like  framework. 

If,  however,  the  vitreous  humor,  in  consequence  of  the  precedent  inflammation,  is 
])artially  or  entirely  adherent  to  the  retina,  and  if  the  vitreous  increases  in  size,  the 
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retiiia  mast  at  last  yield  to  its  traction,  and  a  detachment  of  both  yitreous  and  retina 
result,  or  a  detachment  of  the  entire  retina  alone,  which  constantly  increases,  so  that 
finally  the  retina  is  only  connected  to  the  walls  of  the  globe  at  the  ora  serrata  and 
it  the  entrance  of  the  optic  nerve. 

We  then  find  the  Titreous  more  or  less  enveloped  by  the  retina  thickened  by  inflammation 
md  efaangted  into  a  tmly  tendon-like  mass.  {FHg.  27  a. )  Bemdes  containing  varionaly-Bbaped 
ealla  and  nndei,  there  is  frequently  much  pigment,  while  the  vitreous  is  adherent  to  the  ciliary 
body  by  means  of  flocculent  connective  tissue.  This  tendinous  mass  acquires  a  cup  shape,  and 
thus  forms  as  it  were  a  basis  upon  which  the  ciliary  processes  and  lens  lie.  From  the  center 
of  the  cap  there  runs  backward  a  pedunculated  solid  or  striated  process,  &,  which  adheres  to  the 
eenter  of  the  optic  papilla.  The  cup  and  process  are  always  surrounded  by  the  retina,  which  is 
drawn  together  in  such  a  way  as  to  resemble  a  fun- 
nel, e.  Occasionally  this  cup-like  portion  ossifies,  and 
ita  edges  come  in  immediate  contact  with  a  bony  cap- 
sole,  d,  whose  outer  surface  Ues  directly  upon  the 
choroid,  and  whose  cavity  is  filled  with  a  fluid,  which 
washes  around  the  funnel-shaped  retina.  This  fluid  is 
apt  to  be  rich  in  protein  materials  and  their  derivatives. 

Uleei.*tions  ot  the  oomea  and  loss  of  the  lens  not 
mifrequently  cause  such  processes  in  the  interior  of  the 
eye.  We  then  find  (see  Fig.  28)  the  vitreous  humor 
sorroimdfid  by  the  funnel-shaped  retina  degenerated 
into  connective  tissue,  a,  and  anteriorly  Ijring  upon  a 
tendon  like  membrane,  6,  which  covers  the  remains  of 
the  iris,  c,  and  the  ciliary  processes,  and  at  its  center  is 
united  to  a  smooth  cicatrix  which  takes  the  place  of 
the  ime  corneal  tissue,  d. 

In  one  case,  the  optic  papilla  was  dragged  forward 
like  a  ping  into  the  posterior  chamber,  while  the  inner  layers  of  the  retina  were  detached  from 
the  outer  about  the  entrance  of  the  optic  nerve  (Itoanoff). 

Fig.  28.  Such  detachments  of  the  vitreous,  caused  by  the 

;  shrinkage  of  the  vitreous  which  has  undergone  ten- 

dinous degeneration,  and  which  may  be  classed  as 
secondary,  arc  to  be  distinguished  from  the  primary. 
In  the  latter  form  the  vitreous  humor  is  simply  pushed 
away  and  separated  from  the  limiting  membrane  of 
the  retina  by  an  inflammatory  product  or  serous  trans- 
udation from  the  membranes  beneath.  Such  detach- 
ments, at  least  in  the  beginning,  are  usually  confined 
to  very  narrow  limits,  and  the  tissue  of  the  vitreous 
undergoes  very  little  change.  At  the  most  it  contains 
a  somewhat  greater  quantity  of  young  cells. 

This  condition,  at  times  connected  with  small  de- 
tachments of  the  retinal  limiting  membrane,  is  found 
as  a  reffult  of  suppurative  panophthalmitis  and  nephritic  retinitis  {Knapp,  Berlin^ 
IitarwJir). 

The  exudation  which  causes  the  detachment  is  then  apt  to  contain  a  great  quan- 
tity of  elements  undergoing  disintegration.  As  a  rule,  however,  primary  detachments 
of  this  kind  are  caused  by  increased  filtration,  in  consequence  of  abnormally  dimin- 
ished intra-ocular  pressure.  This  decrease  in  tension  may  occur  from  distention  of 
the  sclera,  or  from  lessening  of  its  contents.  Thus  a  space  is  created  which  must  be 
filled  by  fluid,  in  order  that  the  equilibriimi  of  pressure  may  be  restored  or  approx- 
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imated.  Indeed  these  primary  detachments  of  the  vitreous  are  usually  found 
where  there  are  large  posterior  staphylomata,  and  in  all  the  varieties  of  sclero- 
choroidal  staphylomata.  They  occur  very  readily  from  great  and  sudden  lessening 
of  the  contents  of  the  globe — for  example,  at  the  extraction  of  cataract  (Ooutea), 
and  in  ulcerative  or  traumatic  perforations  of  the  cornea  {Iwanoff), 

Such  detachments  of  the  vitreous,  when  no  inflammation  occurs,  especially  in 
posterior  staphyloma,  may  exist  for  a  long  time  without  in  any  way  making  them- 
selves known.  But  when  inflammation  arises,  whether  caused  by  the  fundamental 
disease  or  from  some  subsequent  influence,  adhesions  of  the  vitreous  to  the  surround- 
ing membranes  not  unfrequently  occur,  as  well  as  connective-tissue  degeneration. 

These  changes  by  means  of  the  shrinkage  not  only  greatly  increase  the  detach- 
ment of  the  vitreous,  but  are  also  combined  with  impairment  of  the  functions  of 
the  retina,  and  thus  produce  a  condition  which  can  not  be  distinguished  from  the 
above-described  secondary  detachments  {Iwanoff). 

2.  But  every  connective  tissue  or  new  formation  in  the  vitreous  humor  does 
not  necessarily  lead  to  synchysis  or  detachment  On  the  contrary,  the  most  differ- 
ent kinds  of  opacities  of  the  vitreous  may  exist  for  years  without  producing  any 
marked  changes. 

Moderately-sized  new  formations  of  connective  tissue  are  most  frequently  found 
as  regularly  or  irregularly  limited  tendinous-looking  spots  lying  superficially  in 
the  center  of  the  posterior  capsule.  They  have  been  improperly  called  polar 
cataract,  or  posterior  polar  cataract,  and  in  case  they  inclose  the  whole  posterior  sur- 
face of  the  lens,  vitreous  or  hyaloid  cataract  Cases  occur  where  the  anterior  por- 
tion of  the  vitreous  has  completely  degenerated  into  a  connective-tissue  neoplasia, 
and  the  lens  seems  to  lie  in  the  concavity  of  a  membranous  partition  which  com- 
pletely shuts  off  the  posterior  portion  of  the  eye  from  the  anterior. 

Polar  cataract  seems  to  have  been  confounded  by  many  with  posterior  capsular 
cataract.  This  has  occurred  in  consequence  of  the  fact  that  at  times  the  two  forms 
arc  combined ;  yet  the  conditions  are  quite  different.  Posterior  capsular  cataract 
is  situated  within  the  cavity  of  the  capsule  itself,  and  arises  from  proliferation  or 
di8intej]rration  of  elements  which  are  in  the  lens.  Consequently,  on  oblique  illu- 
mination a  rough,  often  granular  surface  seems  to  protrude  into  the  lens,  while 
polar  cataract  has  a  brilliant  smooth  surface,  which  exactly  fits  on  the  posterior 
part  of  the  lens. 

Treatment. — This  is  about  the  same  as  that  of  the  original  disease,  the  retinitis 
or  choroiditis.  We  need  only  say  that  in  recent  inflammatory  diffuse  opacities  of  the 
vitreous,  which  are  not  accompaniments  of  glaucoma  (whicli  has  its  peculiar  indi- 
cations), the  inunction  treatment  appears  particularly  efficacious. 

Organized  membranous  or  band-like  new  formations  of  connective  tissue,  such  as 
often  occur  after  intense  vitreous  inflammation,  hemon*hage,  &c.,  and  which  may  prove 
injurious  as  well  by  their  effect  on  vision  as  by  their  reflex  action  on  the  retina, 
induce  the  attempt  to  cut  or  tear  them  with  a  sickle-shaped  needle  introduced 
through  the  sclera,  and  thus  to  permit  the  retraction  of  the  individual  portions. 
Experience  thus  far  (Graefe)  seems  to  prove  the  practicability  and  good  results  of 
such  a  proceeding  in  appropriate  cases. 
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THIRD  SECTION. 

INFLAMMATION  OF  THE  OPTIC  NERVE:   NEURITIS  OPTICA. 

Anatomy. — ^The  optic  nerve  originates  by  an  anterior  root  from  the  thalamtu 
opticus^  and  a  posterior  from  the  corpora  quadrigemina,  and  also  receiyes  filaments 
from  the  corpora  geniculata,  mbatantia  perforata  antica^  tuber  einereuniy  and  the  2a- 
mina  terminalis,  A  few  bmidles  of  filaments  connect  it  directly  with  the  posterior 
columns  of  the  spinal  cord  and  the  gray  cortical  substance  of  the  brain.  Its  trunk 
advances  from  the  brain,  as  tragus  opticus  or  8tria  optica,  along  the  posterior  inferior 
surface  of  the  optic  thalamus ;  and,  crossing  the  crura  cerebri  (without  neurilemma, 
covered  only  by  the  delicate  meninges),  it  runs  forward  at  the  side  of  the  tuber 
dnereumy  and  in  front  of  the  infundibulum  unites  with  the  optic  tract  of  the  oppo- 
site side  to  form  a  chiasma. 

This,  with  the  two  anterior  parts  of  the  striae,  bounds  the  floor  of  the  third  cere- 
bral ventricle  anteriorly  and  exteriorly.  The  optic  nerves  themselves  proceed  from 
its  lateral  portions ;  these,  covered  with  neurilemma,  run  over  the  two  segments  of 
the  arteria  corporis  caUosi,  somewhat  divergently,  to  the  two  optic  foramina ;  after 
passing  these  they  become  enveloped  in  a  fibrous  sheath,  whose  exterior  is  a  continua- 
tion of  the  periorbita.  They  then  run  somewhat  tortuously,  and  enter  the  eyeball 
within  and  bolow  the  center  of  the  posterior  half  of  the  sclera. 

In  the  chiasma  a  partial  crossing  of  nerve  filaments  occurs ;  for,  from  the  inner 
side  of  each  tract,  a  bundle  of  filaments  passes  to  the  optic  nerve  of  the  opposite 
side,  and  goes  with  this  to  the  inner  half  of  the  retina.  But  the  greater  part  of  the 
filaments  of  each  tract  remain  on  the  same  side,  and  run  through  the  outer  part  of 
the  chiasma  to  the  optic  nerve,  to  spread  out  in  the  outer  half  of  the  retina. 

Nerve  filaments  of  very  different  course  arc  also  found  in  the  chiasma.  A  number  of  these, 
springing  from  the  lamina  terminalLs  cinerea,  wind  over  the  anterior  border  of  the  chiasma  to 
its  under  surface,  and,  passing  the  posterior  edge,  return  upward,  to  be  lost  in  the  gray  hippo- 
campus and  infimdibulum  {romrnUsura  ansata).  Another  portion  of  the  nerve  filaments  goes 
from  the  inner  edge  of  the  tract  to  the  posterior  edge  of  the  chiasma,  and  runs  back  again  on 
the  inner  edge  of  the  other  tract.  In  the  same  way  a  bundle  of  nerve  filaments  goes  from  the 
one  optic  nerve  on  the  anterior  side  of  the  chiasma  to  the  other  {comrnissura  arcuata posterior 
et  anterior).     {Hannover^  Bowman.) 

The  fibrous  sheath  of  tlie  orbital  portion  of  the  optic  ner\'e  may  be  divided  into 
two  firm  connective-tissue  layers  slightly  mixed  with  elastic  elements,  an  external 
thick,  a  (Fig.  29,  after  a  preparation  by  Czerny),  and  an  inner  thin  one,  h.  Between 
the  two  is  formed  a  thin  layer,  c,  of  loose  connective  tissue,  containing  a  few  fat 
cells,  which  continues  anteriorly  into  the  substance  of  the  sclera,  d. 

The  outer  stratum  of  the  fibrous  sheath,  however,  goes  uninterruptedly,  and  at 
an  oblique  angle,  into  the  posterior  and  middle  layers  of  the  posterior  half  of  the 
sclera.  The  inner  layer  of  the  sheath,  however,  which  represents  the  neurilemma, 
presses  forward  to  the  intra-ocular  surface  of  the  sclera,  and  there  inclines  under  a 
more  acute  angle  to  the  anterior  layer  of  the  sclera.     So,  at  the  optic  foramen  of  the 
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I  ft  more  or  less  projecting  border,  the  conn  eft  ive-tissue  nng  {Ed,  Jaegtr%  ia 
ftmned,  to  whJcli  the  edge  of  tlie  }>osterior  opening  of  the  cbortnti  <?,  \a  attached 
bj  fiUmentarj  ti^ue.  Posteriorly  the  selenil  opening  widens  somewhat.  It  ia  en- 
tirely filled  by  the  anterior  part  of  the  optic  aerve. 

From  the  inner  fiurface  of  the 
neurik'mma^  in  the  whole  coarse  of 
thr*  optic  n<^n'e,  proceed  a  large  num- 
her  ol  firm  tcndon-like  proccsaoB,  which  e 
carclop  the  tndi vidua!  btindlt^  of  the 
aiiidtilU,  and  hi  which  the  nutrient 
romclA  ftud  the  nerves  of  the  medulk  ^ 
out  Anteriorly  and  near  the 
t  the^  procegses  or  internal  nerre- 
d«tbs  become  more  abundant,  and  in 
|]|p|il«iift  of  the  anterior  scleral  layer 
ur  *brngtlKtni?d  by  a  thick  network 
oi  diKftic  ehmients,  wliich  come  from 
Ibe  thick  tendinous;  sheath  of  tlte  oen- 
tnl  artery  of  the  retina^  and  unit« 
wHk  analogous  fil>fT3  from  the  sclera, 

■nd  form  the  ^-called  kimirta  crihrma,/.  Tim  incloses  the  optic  foramen  of  the 
»d«ra  witli  a  convexity  difected  somewliat  backward^  but  affords  the  optic  nervc- 
tlten  and  their  sheath  a  passage.     It  often  contains  pigment  oelU, 

Bt'yond  the  liirmna  cribroai  the  bundles  of  optic  nerve  filaments  separate  more  from 
cadi  other  ( Cauiia-rqnifta-n^n^m  ojitki^  j/),  but  remain  enveloped  in  connective -tiasvie 
ilwash^  n-hicli  bcre  are  tramparent  even  into  the  retina^  i,  whose  badUur  layer  is  here 
fcndicaUxl  by  k.  In  the  inteiBpac^  are  found  large  numbers  of  free  nuclei  or  small 
qbUi^ nhich  ui  tlieir  entire  be aring  present  some  similarity  to  the  cell  formations  found 
ofberitrrfTUs,  and  may  be  nearly  related  to  the  vitreous  itself.  For  at  the  point  In 
qnation  Ute  hyaloid,  as  ivell  as  the  limitan^^  is  entirely  wanting ;  the  vitreous  lies 
fauardiat^ly  on  the  ncsta  of  cells  tra vended  bj  soft  connective  tissue.  The  hyaloid 
li  iait  d«Ti'loped  at  some  distjince  from  the  center,  apjj**rcntly  by  the  union  of 
coonecliirc^tiaftue  filaments  (Kkifs).  The  nerroud  tubes  lose  their  meduHaj  become;, 
fXkit  iht  aheatha,  transparent,  yellowish  or  grayish,  and  take  on  altogether  the  clia- 
netet  of  tlie  finessit  tubes  in  the  brain.  Tlie  bead  of  the  optic  nerve  then  Ijecomes 
bvacerUun  e,TU!nt  transparent,  so  that  In  ophthalmoscopic  examinatiou  the  lumum 
i  k  let  n. 


Tbfe  tionindary  between  petlticfd  and  oloudy  ttAin^  \m  not  always,  howeveTf  v^iy  difttiiiat. 
ilbe  Qptio  nvnre  tubei  are  accompanied  even  iBto  the  retina  hy  thcii  ^beabhA,  esipd* 
I  ott  tbt  pcdphery  of  the  nerve^tnmk-  BometijneB,  alto,  tha  iuui^r  nerroui  BheathH 
fttrliiailsr  fVCMarre  Hhtlt  upa4:!ity^  e«peoialIy  at  ih&  peripheral  lotioof  the  papilla.  On  the  other 
ind  mm*  whctv  tbif  i^tfUml  porta  of  the  papOla  ore  ahadutely  mon!  transparent  iimn 
or  where  the  ttil^et  even  before  th«ir  paisag^  thiongh  the  laniina  orihroaa  hava 
■heaik  Opfat^rnhnow^opically  ilie«e  asatomioal  voriatioa^  preAtsut  themodvea  ok  ex^ 
sMUona  of  the  optiu  papilla.     They  are^  tberefare,  described  aa  ^'appareat  cQtigffiital  cxca* 


Tlie  o|yti«Nticrve  fibers  with  their  envelopes  are  elevated  i>erceptibly  above  the 
Wc^  of  the  itiner  Bcleral  wurfaco  l>eforu  they  enter  the  retina,  and  so  fonrn  a  slight 
thts  optic  pnjnUa.     CJu  the  cadaver  this  often  upi>ears  dhah-shaped ; 
10 
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sometimes  it  is  umbilicated,  or  even  has  a  funnel  or  pot  shaped  excayation,  a  "  true 
congenital  excavation  "  {Ed,  Jaeger,  II,  Mutter).  This  is  not  always  at  the  center 
of  the  disk,  but  often  to  the  nasal  side. 

Such  true  congenital  excavations  are  not  generally  deep.  They  rarely  reach  hack  beyond 
the  plane  of  the  choroid ;  therein  they  differ  decidedly  from  the  apparent  excavations.  Still 
both  forms  appear  combined,  for  sometimes  a  tme  congenital  extensive  excavation  is  observed, 
partly  filled  with  pellucid  tissue,  a  {Fig.  27,  after  Ed.  Jaeger). 

Blood-vessels. — ^The  central  artery 
sometimes  originates  directly  from  the 
ophthalmic  artery,  sometimes  is  a  twig 
of  the  ciliary  or  muscular  branch.  A 
few  lines  behind  the  sclera  it  pierces 
the  sheath  and  medulla  of  the  optic 
nerves  obliquely,  and  then,  enveloped 
in  a  thick  adventitious  membrane, 
from  which  filaments  everywhere 
project  into  the  neurilemma,  it  usually 
runs  anteriorly  into  the  papilla  with- 
out branching.  In  the  latter  it  divides 
into  two  chief  branches,  of  wliich  one  runs  up,  the  other  downward ;  these  again 
usually  divide  either  on  the  papilla  or  near  its  border,  so  that  four  large  branches 
enter  the  retina  divergently. 

The  retinal  veins,  like  the  arteries,  unite  to  two  superior  and  two  inferior  chief 
branches,  which  run  in  a  convergent  direction  to  the  middle  of  the  optic  nerve 
entrance.  These  four  branches  usually  form  two  near  or  on  the  papilla;  these 
again  unite  at  a  point  near  the  artery,  or  run  apart  as  far  as  the  lamina  cri])ro8a, 
there  to  unit<i. 

Occasionally,  also,  it  happens  that  four  chief  veins  enter  the  papilla  at  a  distance  from  the 
arterial  trunk,  to  unite  farther  back  in  the  head  of  the  optic  nerve,  or  possibly  to  escape  from 
the  sheath  of  the  nerve  without  uniting,  and  to  empty  into  the  orbital  trunks. 

Tlie  central  vein  and  artery  are  never  inclosed  in  the  same  sheath,  and,  as  a  mle. 
the  former  leaves  the  optic  nerve  quite  near  the  posterior  wall  of  the  sclera. 

It  usually  pjisses  directly  into  the  cavernous  sinus,  but  is  connected  by  numerous 
branches  to  the  two  ophthalmic  veins,  and  tlius  communicates  with  the  anterior 
facial  vein  {Sesemnn). 

Besides  the  chief  l)ranches  of  the  central  vessels,  a  varia])le  number  of  small 
arterial  and  venous  twigs  are  always  found  on  the  papilla.  Tliese  branch,  and 
anastomose  variously  with  the  vessels  of  the  retina  and  choroid,  and  thus  form  a 
vascular  cormection  between  the  ciliary  and  retinal  blood-vessels  (Lehr). 

They  lie  sometimes  superficially,  sometimes  deep  in  the  substance  of  the  papilla.  Their 
twigs  paHS  the  lamina  cribrosa  sometimes  at  a  distance  from,  again  quite  near  to,  the  chief 
trunks ;  finally,  they  occasionally  leave  the  central  and  poHterior  scleral  vessels  just  at  the 
papilla  {hfff-r).  With  the  exception  of  the  latter  branches  they  are  usually  offshoot s  from  the 
artiricfl  and  veins  supplying  nutriment  to  the  optic  nerve.  Most  of  the  latter  originate  from 
the  ciliary  and  muscular  arteries,  penetrate  the  sheath  with  the  nerve-twigs,  and  finally,  with 
the  tilanientary  processi's  from  the  interior  of  the  sheath,  they  enter  the  medidla  of  the  optic 
nerve. 

Lymphatics. — Lymi)hatics  are  said  to  be  very  numerous  in  the  trunk,  and  particu- 
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Itflj  in  the  inner  sheath  of  the  optic  nerve.  Tbey  run  somewhat  independently 
of  the  hlood-yeseels.  T)iey  are  considered  as  canals  for  the  carrying  off  of  the  retinal 
lymphatics  (ffui).  In  the  lamina  crihroaa  the  lymphatics  are  said  to  form  a  thick 
D-twoik,  which  is  connected  to  the  space  between  the  sheaths  {H,  Schmidt),  This 
latter,  however,  has  been  considered  as  a  lymph  cavity  lined  by  endothelium, 
which  is  connected  with  the  arachnoid  space  in  the  cranium  (Schwalbe), 

Ophthalmoioopio  Appearances. — l.  On  examination  with  the  ophthalmoscope, 
the  optic  nerve  entrance  is  seen  as  a  clear  round  disk  projecting  from  the  sur- 
roonding  .surface,  on  which  we  see  the  central  parts  of  the  retinal  vessels  running  up 
and  down. 

The  disk  is  rarely  perfectly  circular,  often  slightly  oval,  with  the  long  axis  per- 
pendicular, occasionally  somewhat  flattened  or  bulged  out  on  one  side  or  the  other. 
Its  angle  to  the  visual  line  has  an  evident  influence  on  the  form  in  which  it  presents 
itself  to  the  examining  eye,  and  may  easily  give  rise  to  deceptions. 

The  disk  is  usually  sharply  bounded,  since  its  borders  (the  edge  of  the  posterior 
choroidal  opening)  are  only  covered  by  the  pellucid  expansion  of  the  optic  nerve. 
This  choroidal  edge  is  often  partly  or  entirely  bounded  by  a  dark  pigment ;  hence, 
especially  in  dark-haired  individuals,  we  often  find  at  the  border  of  the  optic  nerve 
entrance  a  black  or  brown  granular  stripe,  which  surrounds 'an  arc  or  even  the 
entire  periphery  of  the  disk.  Besides  this,  we  often  find  the  optic  nerve  disk  sur- 
rounded by  a  clear  whitish-yellow  ring,  the  connective  tissue  or  sheath  ring  (chrom. 
tith.,  A,  N),  which  in  different  persons  is  of  different  width ;  moreover  in  the  same 
CMe  it  varies  in  width  in  different  places,  and  is  often  even  reduced  to  a  small 
crescentic  figure  which  incloses  the  outer  border  of  the  disk. 

Thi«  ring  or  crescent  ib  evidently  elevated  above  the  sorrounding  parts,  so  that  we  may  dis- 
tinguish a  choroidal  boundary  and  a  scleral  or  inner  border.  The  latter  under  normal  circum- 
Ktances  is  not  usually  very  sharp,  but  in  material  changes  of  the  papilla  appears  more  distinct. 
The  choroidal  border,  on  the  contrary,  is  always  strongly  marked,  and  often  strewn  with  pig- 
ment 

Under  normal  circumstances  the  disk  is  always  of  the  same  size  on  both  sides. 
But  the  size  of  the  image  perceived  always  varies  much,  according  to  the  position 
of  the  examining  and  examined  eye,  and  the  refraction  of  the  rays  in  the  dioptric 
ap|>aratus  of  the  ophthalmoscope  used.  The  prominent  color  is  usually  yellowish- 
white,  often,  however,  grayish- yellow,  clear  brownish-gray,  or  slightly  bluish.  In 
dark-haired  individuals,  with  strongly  pigmented  choroid,  the  color  is  mostly  much 
brighter  than  in  blondes,  on  account  of  the  contrast. 

Moreover,  the  color  of  the  artificial  light  used,  the  more  or  less  oblique  illumination,  etc., 
hare  a  decided  influence  on  the  color  of  the  papilla.  The  reddish  color  appears  especially  often 
on  the  peripheral  parts,  particularly  between  the  larger  vessels.  It  is  here  occasionally  so  intense, 
that  in  absence  of  the  connective-tissue  ring  the  optic  nerve  projects  but  slightly  from  the  sur- 
roonding  parts  of  the  fundus. 

We  often,  also,  find  the  optic  papilla  unevenly  colored,  covered  with  more  or  less  distinct 
fray  or  grayish-blue,  but  oftener  dirty -brownish  clouds,  between  which  lies  a  net-work  of  clear 
■triK.  which  is  united  to  the  connective-tissue  ring.  These  bright  striaB  arc  caused  by  the 
lamina  crilTOsa  and  the  inner  nerve  sheath,  the  cloudy  gray  appearance  by  nerve  tubes  (Ed. 
//i/j^r).  In  very  rare  cases  a  quantity  of  pigment'sppears  in  the  tissue  of  the  papUIa.  This  is 
e«i*fraUy  pathological,  and  may  usually  \>e  traced  to  extravasations  of  blood.  Still,  it  does 
ivjnictimes  occur  as  an  original  product,  and  depends  on  great  pigmentation  of  the  uvea 
{LiHfreirK,  Knapp,  Hirschbcrg^  Pagemiecher). 
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2.  The  yascnlar  trunks  advance  in  a  radiated  direction  from  tlie  center  of  the 
disk  or  somewhat  inward  from  it,  proceed  in  an  arc  convex  anteriorly  to  the  peri- 
phery of  the  optic  nerve  entrance,  and  then  sink  into  the  retinal  tissue.  On  account 
of  the  great  pelluddity  of  the  nerve  tubes,  in  the  whole  territory  of  the  papilla, 
they  may  usually  be  distinctly  perceived ;  but  when  the  disk  is  more  cloudy,  its 
central  part,  from  the  lamina  cribrosa  to  the  surface,  appears  veiled,  dull,  and  less 
sharply  bounded ;  it  is  distinctly  seen  that  the  vascular  trunk  only  gradually  presses 
its  way  from  the  cloudy  mass  to  the  surface,  and  becomes  more  sharply  defined  the 
farther  it  is  from  the  lamina  cribrosa. 

The  arteries  are  brighter-colored  and  smaller,  run  straighter,  and,  on  account  of 
their  cylinder-shaped  border,  often  show  on  one  side  a  bright  line,  a  sort  of  cata- 
caustic.  The  veins  are  darker,  broader,  more  tortuous,  and  from  their  flat  shape  do 
not  have  this  light  border. 

The  trunk  of  the  artery  often  advanoes  undivided  near  to  the  limitans,  then  splits  into  two 
chief  branches,  which  form  a  T  with  the  first.  In  other  cases  the  division  ocoors  even  in  the 
porus  opticus,  in  the  lamina  cribrosa.  From  this  point  the  two  chief  branches  advance  up  and 
downward ;  and  in  case  the  substance  covering  the  papilla  is  very  cloudy,  it  may  even  appear 
as  if  they  came  from  different  openings  in  the  lamina  cribrosa.  Occasionally  one  chief  branch 
appears  to  be  a  twig  of  the  other  with  which  the  trunk  is  continuous.  Usually  these  primary 
branches  divide  up,  even  within  the  optic  nerve  entrance,  into  two  smaller  branohes* 

The  trunk  of  the  vein  lies  near  that  of  the  artery.  Often,  however,  the  four  veins  first 
unite  near  the  porus  opticus  to  two  trunks,  or  all  four  enter  the  opening  separately,  and  at  some 
distance  from  each  other. 

Small  offshoots  often  spring  from  the  chief  branches  of  the  veins  and  arteries,  even  within 
the  papilla,  which  go  in  the  most  varied  directions  to  the  retina.  But  besides  this,  at  various 
points  are  seen  small  vessels  which  come  from  deeper  layers,  and  occasionally  form  a  thick 
net  or  sort  of  convolution,  which  partially  covers  the  optic-nerve  entrance  and  envelops  the 
chief  branches. 

3.  Congenital  excavations  of  the  optic-nerve  entrance  are  of  great  practical  im- 
portance. They  occur  very  often,  are  met  as  well  in  the  eyes  of  infants  as  of  adults, 
and  as  a  rule  exist  for  life  without  material  change.  In  most  cases  they  are  shallow 
and  small,  and  hence  are  difficult  to  recognize.  Very  often,  however,  their  apparent 
or  true  dimensions  are  considerable ;  they  then  appear  very  marked  when  seen  by 
aid  of  the  ophthalmoscope. 

This  excavation  is  seen  as  a  whitish,  or  wliitish-yellow,  spot  in  the  partis  opticm, 
more  translucent  and  brighter  than  the  surrounding  part,  and  which  stands  out 
prominently  from  the  peripheral  zone  of  the  optic  disk.  The  other  parts  of  the 
papilla,  being  much  darker,  are  usually  decidedly  red,  and  of  the  same  color  with 
the  remainder  of  the  fundus.  (Fig.  A,  N.) 

Tlie  excavation  appears  as  a  more  transparent  and  clear  whitish  or  whitish-yellow 
spot,  situated  in  the  territory  of  the  porus  opticus,  which  is  strongly  distinguished 
from  the  decidedly  darker,  usually  more  reddened  bordering  zone  of  the  nerve  disk, 
which  is  often  of  the  same  color  as  the  rest  of  the  fimdus.  (Chrom.  lith.,  A,  N.) 
Tliis  spot  is  sometimes  round,  sometimes  oval  or  elongated,  with  its  long  axis 
directed  horizontally  or  obliquely  outward  and  downward,  rarely  slit-shaped,  and 
exceptionally  scalloped.  The  diameter  of  the  true  or  apparent  entrance  is  often 
only  a  small  part  of  the  diameter  of  the  papilla ;  but  in  other  cases  it  is  so  great 
that  the  darker  border  of  the  optic  disk  presents  only  a  small  ring.  The  hatmdary 
of  the  excavation  in  the  ophtlialmoscopic  image  is  not  always  very  sharp.  In 
superficial  excavations,  ^^^th  sloping  edgOH,  the  darker  line  of  the  border  of  the 
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mirghi  shades  off  gradually  into  the  brighter  hue  of  the  center  of  the  disk.  In 
fumiel-shaped  excavations,  with  steep  walls,  however,  the  transition  is  rapid,  the 
boundary-line  very  sharp.  Sometimes,  behind  the  boundary-line,  we  notice  a  dark 
shadowy  border,  the  excavation  acquires  an  ampullar  appearance,  with  a  neck-like 
contracted  opening  and  widened  excavation.  The  fundus  of  the  excavation  itself 
appears  smooth,  sometimes  like  the  normal  papilla,  uneven  from  depressions  and 
deyadons. 

The  position  of  the  central  vessels  is  also  very  characteristic,  since  the  excava- 
tion has  great  influence  on  their  course.  In  trough-shaped  or  small  funnel-shaped 
excavations  the  middle  portions  of  the  vessels  appear  arched ;  with  a  more  or  less 
pronounced  curve  they  sink  backward  into  the  poms  opticus,  and  there,  on  account 
of  their  oblique  position,  appear  much  darker.  In  large  excavations  with  abrupt 
sides,  however,  the  vessels  bend  suddenly  at  the  entrance ;  they  there  show  quite  a 
marked  inclination  and  much  darker  color  (ehrom,  Uth,,  N),  since  the  portion  of 
vessels  running  backward  presents  the  inclosed  column  of  blood  in  the  long  axis. 
In  ampullar-shaped  excavations,  with  contracted  openings,  we  find  the  vessels  behind 
the  bend  frequently  displaced  or  even  interrupted  by  the  dark  shadowy  ring,  so  tliat 
it  is  difficult  to  find  out  the  parte  belonging  to  each  other,  especially  as  the  parte  of 
vessels  running  on  the  walls  of  the  excavation  are  usually  joined  together,  plexus- 
like, by  oblique  and  short  lateral  branches. 

Moreover,  in  the  territory  of  the  excavation  the  vessels  can  not  always  be  clearly 
followed.  Often  they  are  apparently  altogether  wanting ;  the  retinal  vessels  curve 
beak-like  on  the  edge  of  the  excavation,  and  disappear  suddenly,  as  they  sink  into 
the  cloudy  tisRue  of  the  optic  papilla  bordering  the  excavation.  In  other  cases,  the 
vessels  in  the  excavation  appear  covered  with  a  cloudy  veil ;  they  present  them- 
selves as  delicate,  rose-colored,  indistinctly-bounded,  band-like  stride,  which  run 
from  the  poms  opticus  to  the  entrance  of  the  excavation. 

4.  One  peculiar  ophthalmoscopic  phenomenon  is  the  pulsation  of  the  chief  branch 
of  the  central  vessels.  It  is  only  perceptible  in  the  papilla,  and  only  very  excep- 
tionally extends  behind  ite  border. 

The  venous  pulsation  (Trigt,  Coecius)  is  a  constant  physiological  appearance 
i  Dond/frit) ;  but  in  the  normal  state  it  is  not  easily  recognized.  Where  it  is  appa- 
rently absent,  it  may  often  be  rendered  visible  by  a  continued  moderate  pressure  on 
the  8ide  of  the  eyeball.  It  shows  iteelf  by  a  stronger  or  weaker  filling  of  all  the 
jjarts  affected.  The  contraction  begins  at  the  poms  opticus,  somewhat  before  the 
diaf*tole  of  the  central  arteries,  and  advances  toward  the  periphery  of  the  optic- nerve 
entrance.  The  diastole  of  the  veins,  on  the  contrary,  begins  at  the  periphery,  imme- 
diately after  the  radial  pulse,  and  progresses  centripetally.  If  the  pressure  with  the 
fingtr  l>e  increased,  the  distinctness  of  the  venous  pulse  also  increases,  and  shows  itself 
m  an  alternate  complete  emptying  and  refilling  of  the  vessels  affected. 

With  the  yenous  systole  a  part  of  the  contained  blood  recoils  ontward  throagh  the  porus 
opticnji,  bat  the  other  part,  under  centrifugal,  progressive  flattening  of  the  veins,  is  drawn  back 
toward  the  capillariea.  Bat  with  the  venoas  diastole  their  filling  and  conseqaent  expansion 
foUowa  from  the  periphery,  and  advances  toward  the  poms  opticus.  Where  the  venous  pulse 
u  very  strong  in  the  papillary  part  of  the  chief  branches,  we  distinctly  see  the  stream  of  blood 
more  to  and  fro ;  its  central  end  is  sharply  bounded,  cut  off  perpendicularly  or  conically,  ac- 
oording  to  circumstances,  and  hence  elevates  itself  clearly  from  the  contours  of  the  compressed 
UoodlesB  parts  of  the  vessels. 

Under  normal  circumstances,  the  arterial  pulsation  (Ed.  Jaeger)  is  not  percep- 
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tible,  although  it  oertaMy  ezifki.    But  the  iraTB  cxf  Uood  aavaiiaiiig  wilfc  < 

systole  of  the  heart  moTes  too  npidly,  and  Willi  too  1^ 

enthe  length  of  tiie  part  of  the  Teasel  in  rights  fortheTariatiaiiinoalfllMrafI 

latter  to  be  peroeiTed.    To  excite  the  arterial  pulaation  artiHeiallyt  we  : 

strong  pressore  from  without,  except  wliem  the  arteries  are  t&j  rigid; 

slight  pieeson  snffices  (fiira^tf).    Its  peroeptiblB  oeemnnoe  ia  alwaya  i 

by  a  <iiu-V«nfag  of  the  yisnal  fidd  (Ikmden),    It  sometimes  9ppmm in om^i 

times  in  all  the  bfindies  of  the  oentnl  retinal  artery,  and  manifasta  IMf  I 

ryhtlmiical  fflling  and  emptying  of  the  parts  of  ilie  arterial  fatanciiea  lying  mi 

optic  papilla.    l%e  arterial  diastole  begins  with  the  radial  poke,  and  i 

the  carotid  pulse.    It  appears  as  an  impnlalTe,  rapid  entranoe  of  a  ootmn  dl 

into  the  prerioiuly  oontraoted  or  empty  portion  of  the  artery.    Tlie  i 

systole  reqmies  more  time,  and  shows  itself  aa  a  slow  centrifugal,  partial  eri 

emptying  of  Hie  Tiidble  portion  of  the  TeaseL 

If,  with  IJm  adTSBoiiig  arterial  w»Ti^  ft  gzeatflr  portion  of  Uood  «nle^ 
oenlir  pwwme  wocld  be  oonrBupondfaiifr inow— od.    BattUsiaiiolihecaMk    Vorlksi 
of  OMdi  advudiif  wtarial  wttfv  is  propaeatod  mora  x^iU]^  throi^ 
thooapiHarieatotlM^raiiui;  indeed  the  tramfar  of  prwwoi^  throagh  tha  Titwoas  ia  i 
■taataneona.    HeBoe,'befonthapoaifeiTewBTaflntenthavaiiia,ttbaaoaiaa0d 
a  proportionate  amoimt  of  ▼enoM  blood,  a  Ttaom^yatokh^^^ 
diaatolo,  both  reaoh  their  nuudmnm  at  tha  aame  monMnt,  and  again  afaik  to  a  i  ~ 
Honoe,  the  intanHWular  amoont  of  bloofl  sad  the  intn-ooolar  preaaoi^  are  no*  ohnofed 
arterial  diastolei    The  poaribOity  of  a  palaafekm  of  the  entire  eyeball,  thai  baa  be«  I 
l^BomeC^ro^/Si,  Cbdcim),  if  tlie  oheervatjona  are  eoneot,  preaupyeaee  Tory  pimiltaT  j 
oal  ooiiditUm&    II  is  only  snppoaable  in  exoeoalTe  arterial  dJMMrtola,  iriiera  the  oealv  i 
exoeaalTely  diatenaibbs  and  tlie  eao^M  of  renona  blood  obatnieted. 

The  presauze  tnnafaried  from  the  arterial  wave  to  the  oontente  and  oapaole  oC  the  eye^  I 
OIL  the  veina  in  proportion  to  their  anrfaoe.  HenoeitiaeridenithattheellMaKHlbia 
firat  and  moat  strongly  on  the  flat  ends  of  the  chief  Tenooa  bzanohea,  and  tUa  ia  the  am  w' 
tain  to  ooour  as  the  blood  flows  more  easily,  and  osn  follow  external  impolaea  the  move  naOh 
the  larger  the  caliber  of  the  TesseL  Hence  the  perceptible  mechanical  efibot  of  tiie  waif%  A' 
vided  up  through  the  whole  intra-ooular  arterial  system,  is  concentrated,  aa  it  were,  on  fhi 
central  venouB  branches ;  these  are  compressed,  and  the  parte  lying  near  the  jKirns  optioos  en 
rapidly  emptied,  while  the  distant  parte  are  congested.  Meanwhile,  the  impolse  of  the  aitoU 
wave  continues  through  the  capillaries  into  the  veins,  and  drives  the  stagnated  blood  fig  ward, 
the  central  part  of  the  veins  are  again  filled,  and  are  dilated  during  the  diastole,  whUe  the  oeaAnl 
artery  simultsaeonsly  pastes  through  ite  systole,  thus  furnishing  room  for  the  venooa  dinrti?** 

Hence  the  venous  pulse  depends  on  the  arterial ;  it  is  the  apparent  effect  of  tin 
usually  invisible  arterial  i)ul8ation,  and  brings  to  light  objectively  the  action  regit 
lating  the  stability  of  intra-ocular  circulation,  and  the  conditions  of  pressure  goveni' 
ing  the  interior  of  the  eye  (Memorshi), 

But  if  the  venous  pulse  is  the  mechanical  effect  of  the  arterial  pulse,  it  isevidea 
that  it  must  become  more  perceptible,  and  that  the  column  of  blood  in  the  centra 
venous  trunks  must  vary  more,  the  greater  the  difference  in  the  lateral  preesore 
caused  by  the  arterial  wave  on  the  contents  «nd  capsule  of  the  globe  during  tb 
diastole  and  systole  of  the  intra-ocular  arteries.  Heno^  the  more  irregularly  the  bloo( 
flows  into  the  arteries,  the  more  limited  is  the  regulating  influence  of  the  elastic  ar 
terial  walls  within  and  without  the  globe. 

In  fact  an  extensive  spontaneous  venous  pulsation  is  never  absent  when  there  t 
any  perceptible  arterial  pulsation,  or  where  this  can  be  produced  by  slight  prennxc 
and  conversely  a  decdded  spontaneous  venous  pulsation  is  usually  associated  wit) 
spontaneous  or  easily-produced  arterial  pulsation. 
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Clinical  obflervation  also  shows  that  rigidity  of  the  trunk  and  branches  of  the 
ofAthalmic  artery  and  of  the  capsule  of  the  globe  are  active  factors  among  the 
pttthogenetic  causes  of  the  symptoms  in  question. 

There  is  scaroely  a  doubt  that  the  elasticity  of  the  ocular  capsolef  eyen  if  slight,  seconds 
the  contractility  of  the  walls  of  the  vessels  in  regulating  the  arterial  current ;  for  the  intravas- 
cular lateral  pressure  transferred  through  the  contents  of  the  globe  to  the  ocular  capsule  must 
react  through  the  same  medium  on  the  outer  walls  of  the  vessels.  But  this  implies  that  the 
loss  or  diminution  of  elasticity  of  the  ocular  capsule  increases  the  rhythmical  vibrations  of  the 
cohimn  of  arterial  blood,  and  consequently  the  perceptibility  of  the  intra-ooular  pulsation. 

The  same  circumstance  also  explains  the  great  eifect  that  experimental  increase 
of  intra-ocular  pressure  has  on  the  occurrence  and  extent  of  the  pulsation.  The 
elasticity  of  the  ocular  cajysule  is  very  light ;  it  diminishes  in  proportion  to  the 
prctfure,  and  the  eye-ball  acquires  rigid  walls  in  proportion  as  the  elasticity  is 
affected,  and  the  tension  approaches  its  maximum. 

This  state  of  the  ocular  capsule,  then,  is  one  cause  why  strong  external  pressure  on  the  eye 
increases  the  appearance  of  pulsation.  Another  cause  is,  that  external  pressure  on  the  capsule 
and  contents  of  the  globe  is  transferred  to  the  outer  walls  of  the  vessels,  and  thus  the  resistance 
to  the  entrance  of  blood  into  the  intra-ocular  circulation  is  increased.  If  the  external  pressure 
attains  a  certain  grade,  it  easily  happens  that  the  systole  of  the  extra-ocular  arteries  no  longer 
soffices  to  throw  the  blood  in  a  continuous  stream  through  the  porus  opticus  in  the  lamina 
cribrosa,  but  that  the  filling  of  the  central  artery  must  be  accomplished  by  the  immediate  pres- 
sue  of  the  systole  of  the  heart,  and  hence  is  impulsive.  But  if  the  pressure  is  further  increased 
the  arterial  blood  can  not  fk>w  in  during  the  entire  period  of  the  arterial  diastole,  the  intra-ocu- 
lar arteries  fill  themselves  incompletely  only  for  a  moment  during  the  maximum  of  the  positive 
wave.  Their  diastole  becomes  constantly  shorter  and  more  incomplete,  the  systole  longer,  and 
these  phases  also  correspond  with  similar  phases  of  the  venous  pulse.  Diastole  and  systole  be- 
eome  isochronic  in  the  arteries  and  veins,  since  at  the  maximum  of  the  positive  wave  the  walls 
of  the  vessels  are  pressed  from  within  and  without,  and  being  held,  as  it  were,  between  incom- 
pressible fluids,  play  the  part  of  ri^d  tubes,  so  that  the  impulse  of  the  arterial  blood  passes 
directly  through  the  capillaries  to  the  blood  in  the  veins,  driving  the  latter  before  it  On  the 
utrongest  external  pressure,  the  arterial  blood-wave  vrill  not  be  able  to  enter  at  all.  The  en- 
trance and  exit  of  the  blood  ceases,  the  central  parts  of  the  arteries  and  veins  appear  empty, 
contracted,  and  only  in  the  latter  do  we  still  occasionally  sec  a  slight,  excursive  to-and-fro 
motion  of  the  column  of  blood 

Hotology. — The  inflammatory  change  of  tissue  probably  always  commences  in 
the  neurilemmutous  envelope  of  the  nervous  bundle.  At  least  it  is  always  found 
fiwt  and  most  remarkably  changed,  traversed  by  more  or  less  thicker  vascular  nets, 
or  regularly  reddened,  often  also  spotted  with  blood  extravasations,  and  pervaded 
with  inflammatory  products,  spongy  and  relaxed.  When  the  process  does  not  ad- 
vance too  rapidly  and  cause  an  actual  breaking  up  of  the  tissue,  the  primitive  ner- 
VOU.S  tulxs  for  a  long  time  do  not  show  any  decided  participation,  by  either  losing 
tht-ir  medulla  or  by  becoming  transparent  and  varicose  or  fatty. 

The  inner  sheath,  and  especially  the  stratum  of  loose  connective  tissue,  which 
lies  between  the  two  sheatlis  of  the  orbital  portion  of  the  optic  nerve,  also  usually 
appears  more  or  less  involved  in  the  change  of  tissue.  This  occurs,  also,  in  the 
meningeal  env^Jope  of  the  cerebral  portion,  but  less  often,  however,  in  tlic  entire 
sheath  of  the  optic  nerve. 

The  quality  and  quantity  of  the  product  vary  in  some  degree,  according  to  the 
intensity  of  the  inflammation.  In  many  cases  it  develops  itself  only  in  a  slight 
quantity,  with  a  few  nuclei  and  cells,  and  remains  rather  transparent 
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The  DtftirilGrmziifttouit  cmveliOiiie  p«rticip«tefl  m  thii  p«mliaritjf  and  tJ]eTBl>f  AcquiraiJi 
liar  gt'lfttuious  ftppeArmnoe.  Cuii«er)uetit}y,  to  tbc  tiiUcedvjre,  the  ixvine  is  but  th^htlyd 
it  only  apf>c&rfi  tomowhAt  iv^i^led  SLod  murv  ifUi'^ukait^  In  the  x>&pil]a  e«.p<H^aU>-  the  clm$i  Jb 
80  slight,  DO  accDunt  of  the  tiatuT»l  tnuispiLi^Ticrj  of  the  dcme&ta,  ihftt  it  sn^CMiJj  bot^ 
iookeii,  if  the  ikccuiu|iaji)'iiig  hypcrttmln  or  ^ny  exutrng  cxtmriLA&Uoii  does  not  call  ml^taisam 
to  the  fliRCMc,  Liiter,  however,  the  Qcrroiia  tub«»i  evidently  puiioipatf  ;  their  meduU*  l)i«tn«ei 
trangpartiTit,  they  elevate  thcjJi^eJve*  but  lili^htly  from  the  ncmi-opoqu*  envdupe,  ind  toijty 
are  aetnaUy  deetroyed  ;  tha  affected  portion  of  the  nerroufi  tmnk  ut  apparently  or  actinllLj 
gelatinouAly  degenerated,  and  bcooEoeB  tliAphaTioitt& 

More  freqQfntJy,  however,  the  c*;ll  and  nuclear  development  is  more  est^nrnf^ 
a  {)&H  ijf  tilt'  newly -forrned  elements  iindergoe*  f litty  degeneration,  tind  in  vuriNble 
pro[*ortiQH  Ijecomt^  clianged  to  granular  fclls  nnd  groups  of  gmnides;  while  mni- 
taneouily  colloid  iD^u^ei*  develop  in  variftl*Ie  degree.  Then  the  product  app^n 
from  the  ftnst  more  cloudy,  wheyoyj  or  even  puj^-like, 

Tho  nervonfl  hundle^,  uielo«erl  hy  the  infiltrated  neurilemi&a,  under  such  cmmmiiUnMi 
QAually  very  fioon  betray  their  partioipntion  by  fatty  degenerat Lou,  by  breaking  up  into  M 
granulei,  laid  on  e*eb  other  in  scries^  and  fiually  by  complete  destruotioii.  It  ii,  uf  romii, 
understood  that  by  such  a  product  the  normally  tranRparent  papilla  m  deoidedly  clooddd.  1ft 
the  medullary  portiona  of  the  eittie  nervoi  howevef,  very  evident  change^  are  not  ime^ftia^ 
canti«t1 ;  to  the  nakod  eye  the  affected  portion  appears  at  moat  aomerwhat  hjperannk^  i^itiiilElfli 
with  bloo4,  relaxed,  ^ud  to  some  extent  destroy mI. 

In  iome  cosbr  the  altemtion  of  tissuu  m  acthe  and  Tery  great ;  the  nervous  tnbtf 
and  their  connective  tissue  envelopes  are  entirely  d^troyed ;  at  the  affected  ptd 
the  optic  nc^rvt!  is  found  chunged  to  a  more  or  lesa  conslsti'nt  m^m  of  puss  in  wUi^ 
only  shreds  of  nerrc  tulx^  tmd  of  the  necrod^  ticurilcmma  can  be  found. 
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In  rare  ea»ea  the  interatitiat  tin^ue  *  wells  greatly,  oa  a  renult  of  eittenalve  mtiltratiffli  tif 
prmiuct  whlcb  i%  tranAparent  or  olouded  with  moleonles  and  fat  globulea,  turbid,  ^  very  floij  ^i 
and  HerouiL  In  the  cmnial  portion  thi«  serous  prodtiot  occtaeiotiaUy  coUecta  to  suoh  an  extcml 
as  to  oatiflc  it  to  if  well  to  the  alco  of  the  little  finger  {IFytffops  n^rt4  opHri"^.  Then  prolifeiatiaiu 
of  the  nuclei  and  their  con*equenoee^  enpeeially  granuiar  eelb,  anbaeqoently  varicose  cxpftnsifla  * 
and  fattj^  degeneration  of  the  nerve  tubeft,  hypertrophy,  and  partial  fatty  diatntegratiau  ef  iJta 
connective  tissue  occui.  So  far  tbia  eonditiou  haa  always  been  found  with  extensive  and  usu- 
ally inflammatory  ccdema  of  the  basal  meninges,  which  again  is  oaually,  but  not  always  {Mat)^*)^ 
associated  with  Bright' k  {Uscafle  of  tho  kidneys  or  ttsberenloeia,  and  occurs  along  with  eollec^ 
tfons  of  acnun  in  other  parts.  The  hydrops  nervl  optici  in  question  «hoiiJd  not  be  confounded 
with  the  frequently-oooytring  inflammatory  oedema  of  the  papilla  (//t^j^nann),  and  with  lerciGU 
mfiltra>tionB  of  the  orbital  inteirlameli&r  layer  {Amm^n}. 

Only  very  excoptionally  doea  the  process  apiiear  limited  at  a  certain  part  of  the 
nerve  to  a  few  bundles  j  almost  always  the  nerve  Rhowa  itself  affected  throughout  it& 
entire  thickness ;  still  it  frequently  happens  that  in  the  snme  section  the  grade  of  the 
alteration  at  different  points  is  varied,  so  that  eome  bundles  are  alrcKdy  destroyed, 
while  others  are  slightly  affected,  a^id  may  l>e  functionally  active  up  to  a  certain 
point. 

Often  we  find  both  optic  nerves  affected  tliroughout  their  length  by  inflamnui- 
tory  change  of  tiseue,  and,  following  the  peculiar  product,  can  trace  the  courw?  of  th« 
two  tracts  into  the  brain  as  far  as  the  corpora  geniculata,  where  the  chajucteristic 
alterations  usually  cease  with  a  Ehaq>  border.  The  grade  of  the  diseased  alterntiDn 
of  tissue  is  then  usually  different  in  the  two  nerves  and  at  different  parts  of  the  fumie 
nerve.  Exceptionally  the  proccsa  is  confined  to  one  stria,  or  to  the  chiaaina  and  the 
two  tracts.  Most  frcqucntl  y,  ho  we  ver,  only  the  one  or  the  o  ther  i  ndi  vidual  opt!  c  nerTt! 
is  affected,  and  often  remains  so  through  life^  since  the  process  limitB  itBclf  in  the 
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nor  half  of  the  correspondmg  lateral  portion  of  the  chiasma,  m  a  sharp  arc  directed 
backward  or  in  an  ill-defined  line.  When  the  orbital  portion  of  the  optic  nerve  is 
inflamed,  whether  the  process  commenced  there  or  was  propagated  from  the  cranium 
(neuritis  deseendens),  the  optic  papilla  almost  always  shows  its  participation.  It 
swells  around  the  entrance  of  the  vessels  to  a  circular  pad,  over  which  the  central 
portion  of  the  retinal  vessels  run  in  an  arc  usually  very  distinctly  convex  anteriorly, 
the  papilla,  at  the  same  time,  usually  appearing  very  cloudy  from  the  infiltration, 
reddened  by  the  injected  fine  vessels,  and  often  spotted  by  hemorrhagic  extravasa- 
tions. In  by  far  the  greater  number  of  cases  the  inflammation  does  not  remain  lim- 
ited to  the  papilla,  but  attacks  the  retina ;  the  process  appears  as  neuro-retinitis  (see 
yruro-retinitis).  But  if  the  cranial  portion  be  affected,  and,  as  often  happens,  the 
proliferation  of  tissue  does  not  extend  down  along  the*  optic  nerve  to  the  eye-ball, 
the  orbital  portion  and  papilla  and  the  filamentary  and  ganglion  layer  of  the  retina 
usually  atrophy,  and  the  process  appears  objectively  as  a  jjure  atrophy  of  the  optic 
nenrc  and  retina,  but  subjectively  as  cerebral  amaurosis  (see  Amaurosis), 

In  very  rare  cases  large  extravasations  of  blood  have  been  observed  in  the  orbital 
portion  of  the  optic  nerve.  In  some  cases  the  blood  was  exuded  into  the  space 
between  the  sheath,  and  distended  the  outer  sheaths,  in  a  fusiform  sliapc  {Ig,  Meyer, 
Knapp), 

Again  it  was  found  in  the  nerve  trunk  itself,  and  had  actually  disintegrated  its 
tiasae  to  a  certain  extent  {His,  Leber,  HirBchberg).  It  is  believed  that  such  hemor- 
rliages,  by  means  of  the  diffusion  of  the  coloring  matter  of  the  blood  and  its  further 
disint^ration,  may  cause  the  rich  pigmentation  of  the  optic  papilla  that  has  been 
•ometimes  observed  {Knapp),  The  fact  that  considerable  extravasations  in  the 
optic  nerve  entrance  are  very  commonly  entirely  absorbed  without  leaving  a  trace 
behind,  is  an  argument  against  this  view  (  Wecher), 
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FOURTH   SEOTIOK 

INFLAMAIATION  OF  THE  RETINA;    DICTYTTIS;  RETINnTS. 

Anatomy. — The  retina  lies  smoothly  between  the  pigment  layer  of  the  choroid 
and  the  vitreous,  to  whose  hyaline  membrane  it  is  closely  adherent  during  life. 
Posteriorly  it  is  bounded  by  the  optic  nerve  entrance,  anteriorly  by  the  ora  serrata, 
where  it  becomes  adherent  to  the  choroid. 

A  pars  ciliaris  retitim  is  also  described.  This  is  really  a  process  of  the  retina, 
although  it  no  longer  bears  a  nervous  character,  but  consists  of  a  layer  of  elongated 
cells  which  lie  on  the  zonula,  and  have  been  recently  recognized  as  shortened  radial 
or  supporting  filaments  {U,  Mtdler,  Klebs). 

The  retina  is  not  perfectly  transparent  At  the  posterior  end  of  the  optic  axis, 
in  the  horizontal  meridian,  about  one  and  a  half  lines  from  the  outer  edge  of  the 
optic-nerve  entrance,  is  the  yellow  spot,  the  macula  lutea^  the  most  sensitive  part  of 
the  retina.  This  spot  is  horizontally  oval  and  somewhat  variable  in  size.  Its  center 
is  excavated  in  the  form  of  a  fossa, /ouea  centralis^  and  the  retina  around  it  appears 
pressed  forward  like  a  wall. 

The  retina  consists  partly  of  nervous  elements,  partly  of  modified  connective 
tissue,  which  envelops  and  holds  together  the  former,  retaining  them  in  their 
relative  positions.  At  the  center  the  nervous  tissue  predominates,  but  at  the 
periphery  the  connective-tissue  framework  is  in  excess. 

Strictly  Bpeaking,  and  especially  in  a  genetic  point  of  view,  the  choroidal  tapetum  also  be- 
longs to  the  retina.  For  it  either  originates  alone  {Babuchin^  Af.  Schultze^  Barkan^  ITaaAe)^  or 
in  connection  with  the  layer  of  rods  {Kiilliker)  from  the  outer  stratum  of  the  secondary  ocular 
vesicle,  while  all  the  other  layers  proceed  from  the  inner  lamcllas  of  this  foetal  formation. 

1.  The  nervous  elements  appear  quite  different  in  the  different  layers  of  the 
retina.  Tliey  arc  divided  into  mosaic  layers  (which  are  intimately  connected  with 
the  specific  initation  of  the  sense  of  vision),  and  proper  nervous  layers,  whose 
elements  correspond  with  those  occurring  in  all  parts  of  the  brain  {Henle).  Hence 
the  strata  in  question  may  be  compared  to  a  flat  expansion  of  a  cerebral  ganglion 
{Kolliker)^  and  the  rather  so,  as  they  originally  represent  a  portion  of  the  cerebral 
substance,  and  are  only  subsequently  separated  from  it  by  parts  being  pushed  in 
between,  and  later  exist  independently. 

Passing  from  without  inward,  we  usually  distinguish  eight  layers  in  the  retina, 
as  follows  :  The  layer  of  rods  and  cones  (Fig.  30  «),  the  external  limiting  mem- 
brane or  limitans  externa  &,  the  external  granule  layer  c,  the  intergranule  layer  J, 
which  is  also  called  the  external  fibrous  layer  or  membrana  fenestrata ;  the  internal 
granule  layer  e,  also  called  the  granule-cell  layer  or  external  i^^anglion  layer ;  farther 
the  granulated  layer/  or  internal  fibrous  layer,  the  ganglion  cell  layer  (j  or  internal 
ganglion  layer ;  the  layer  of  nerve-fibers  h,  and  finally  the  internal  limiting  mem- 
brane i,  or  limitans  interna. 

The  layer  of  rods  and  cones,  the  two  granule  layers,  the  layer  of  ganglion  cells  and  the 
layer  of  nerve-fibers  are  regarded  as  the  actual  nerve  elements.  The  rods  and  cones  may 
be  divided  into  an  external  and  an   internal    segment,  which  are  structures  of  a  totally 
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diCBrant  nfttore,  snd  of  a  different  chemioal  compoation  {Braun^  If.  Schultze^  Hane\  and 
are  eonneetfed  with  each  other  by  a  thin  layer  of  cement  of  a  very  low  refractive  power.  The 
■ame  alightly  refracting  baaement  anbstance  is  found  in  both,  with  a  denser  external  mem- 
,  and  containing  molecnles  of  a  more  highly  refractive  power.  The  molecular  Bubstanoe 
I  together  in  the  onter  eegmente  in  a  number  of  layers,  lying  parallel  to  one  another 
aad  of  a  meaaorable  thickness,  which  are  separated  from  each  other  by  exceedingly  thin 
laycn  of  the  less  highly  refracting  basement  substance  {Mi  Schultze).  The  so-called  Ritter*s 
fibie,  which  is  said  to  lie  in  the  axis  of  the  outer  segment  {C.  Hitter^  Heiuen)^  does  not  exist 
( JC  Sekulize),  In  the  inner  segments  of  the  cones  ( W.  Krause)  and  rods  (J/!  Schultze)^  the 
more  highly  refracting  molecular  substance  is  arranged  in  the  form  of  plano-convex  bodies, 
either  semi-globular  or  like  truncated  cones,  and  of  a  homogeneous  nature.  They  are  situated 
at  the  external  end  of  the  inner  segments,  with  their  flat  surfiboe  turned  towards  the  external 
A  fine  delicate  fiber  runs  in  the  axis  &om  the  convex  surface  inwards  {C.  Hitler ^ 
Manx),  and  is  connected  either  directly  or  indirectly  with  the  external  granules. 
Bifaemely  delicate  longitudinal  lines  may  be  observed  upon  the  surface  of  the  inner  segments, 
and  are  prolonged  for  some  distance  upon  the  external  segments.  This  appearance  depends 
vpoii  the  presence  of  very  fine  fibers,  which  proceed  from  the  rod  and  cone  fibers,  and,  per- 
forating the  external  limitifig  membrane,  surround  the  inner  segments  like  a  cup,  and,  running 
in  a  very  looee  spiral,  pass  over  upon  the  outer  segments  and  inclose  their  inner  part  like  a 
tnbei  These  may  possibly  be  of  the  same  nervous  nature,  and  may  arise  from  the  division 
of  the  fibers  of  the  rods  and  cones  {M  Schultze).  The  external  granules  are  ellipsoid  in 
shape,  arranged  with  the  long  axis  perpendicular  to  the  plane  of  the  retina,  and  lying  several 
in  a  row  behind  aaie  another.  When  fresh  they  appear  transversely  striated  {ffenle)  and  lead 
IS  to  suspect  the  stratified  arrangement  of  disk-shaped  masses  of  substance  of  a  difierent 
chemical  constitution.  A  number  of  these  granules  lie  in  the  dilatations  of  the  inner  seg- 
ments of  the  rods  and  cones,  which  then  perforate  the  external  limiting  membrane.  These 
rod-and-cone  granules  are  somewhat  larger  than  the  other  granules,  and  sometimes  form  a 
distinct  layer  upon  the  external  limiting  membrane  {Herde),  Most  of  the  rods  however 
terminate  at  the  inner  end  in  a  delicate,  pale  fiber,  similar  to  an  axis-cylinder  and  often 
varicose,  which  perforates  the  limitans  externa  and  enters  the  external  granule  layer.  Here 
it  spreads  out  repeatedly  in  order  to  inclose  a  grannie,  and  runs  as  far  as  the  inter-granule 
layer.  At  the  margin  of  the  latter  the  end  of  the  rod-fiber  swells  up  and  then  again  passes 
OQ  as  a  delicate  fiber,  which  perforates  the  inter-grannle  layer  {ITasse)  and  is  probably  con- 
nected with  the  internal  granule  {Steinlin).  The  same  is  the  case  with  the  cone-fibers,  which 
at  the  margin  of  the  inter-grannle  layer  swell  up  into  conoid  molecular  bodies  with  a  broad 
base,  out  of  which  three  or  more  fibers  pass  into  the  inter-granule  layer,  and  afterward 
reach  the  inner  grannies.  The  latter  are  small,  round  cells  with  large  nuclei,  and  resemble 
bipolar  ganglion-cells.  Their  internal  processes  pass  through  the  granulated  layer,  where 
they  form  networks  (IT  Schultze)  and  then  probably  unite  with  the  multipolar  elements  of 
the  ganglion -cell  layer  {Jfulke^  Afanz).  The  ganglion  cells  have  a  cloudy  contents  and  a 
beaatifully  developed  nucleus.  A  large  process  runs  from  every  ganglion  cell  inward  and 
it  continued  into  the  nerve-fiber.  The  nerve-fibers  of  the  retina  are  entirely  analogous  to 
the  pale  fibers  of  the  brain,  transparent  and  homogeneous.  They  are  regarded  by  many  as 
■ere  axis-cylinders  (if  Schultze),  which  have  lost  their  medullary  sheath  in  their  passage 
tfazongh  the  cribriform  fascia.  Among  other  circumstances,  the  fact  that  the  fibers  excep- 
tionaUy  retain  their  medullary  sheath  even  in  the  retina,  or,  having  passed  through  the 
lamina  cribrosa,  regain  it  for  a  distance  {If.  Miiller^  Virchow^  v.  Reckliyighaiurn)^  and  occa- 
■on  dense,  superficial  opacities  of  the  retina  with  corresponding  functional  disturbances, 
tends  to  corroborate  this  view.  These  nerve-fibers,  in  the  neighborhood  of  the  papilla,  lie 
in  bnmfles  close  upon  one  another,  but  soon  separate  more  and  more  as  they  radiate  into 
the  retina,  and  near  the  periphery  considerable  interspaces  may  be  distinguished. 

The  connective-tissue  portion,  the  connecting  8ul)8tance  of  the  retina,  permeates 
tU  the  layers  as  far  as  the  layer  of  rods  and  cone»,  whose  elements  are  held  together 
by  a  very  clear,  firm,  flexible,  delicate  and  elastic  mass  {Heide). 

The  internal  limitans  i  has  generally  the  character  of  a  hyaline  membrane  {Kblliker).  It  is 
formed  by  the  firm  cementing  of  the  nucleated  fiber-cells  peculiar  to  the  retinal  connective 
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tissue  {C.  JRUter).  Each  of  these  fiber-oells  is  said  to  lie  only  partly  in  the  litnifeiwg  membnme, 
generally  only  the  smaller  half^  bat  the  other  part  bends  at  an  angle  toward  the  interior  of  the 
retina,  and  by  the  union  with  other  fiber-oells  concur  in  the  formation  of  MtUler^s  supporting 
fibers.  The  inner  ends  of  these  supporting  fibers  appear  conoid,  the  individual  fiber-oells  here 
come  together,  unite  into  thinner  cords  which  anastomose  abundantly  with  each  other,  and  so 
form  a  frame-work  in  which  the  nerye-fibers  and  ganglion-cells  lie  embedded.  The  supporting 
fibers  are  continued  into  the  granulated  layer,  and  may  here  be  distinctly  recognized  as  fibers, 
which  are  everywhere  provided  with  large  and  small  irregular  spines,  in  which  molecular 
granules  may  be  seen.  The  interspaces  are  filled  by  a  homogeneous  granular  basement  sub- 
stance, which  is  connected  with  the  radial  fibers.  In  the  inner  granule  layer  the  radial  fibers 
appear  as  narrow  or  broad  fibers  which  inclose  granules  and  nerve-fibers  with  their  jagged  pro- 
cesses like  capsules,  and  fill  all  the  intervening  spaces.  They  appear  slightly  granular,  and  con- 
tain round  or  fusiform  nucleated  cells  without  processes  (ITaaae),  In  the  intergranule  layer 
the  intervening  spaces  of  the  radial  fibers  are  filled  by  large,  flat,  multipolar  cells  of  a  oon- 
nective-tissue  character,  which,  especially  in  young  animals,  contain  nuclei.  They  are  intimately 
connected  with  each  other  as  well  as  with  the  radial  fibers,  and  show  many  spaces  between 
them  in  which  the  nervous  elements  lie.  The  presence  of  these  spaces  in  this  tissue  has  gained 
for  it  the  name  of  membrana  fenestrata  ( W.  Krause).  In  the  external  granule  layer  the  struc- 
ture is  the  same  as  in  the  inner  granule  layer.  The  radial  fibers  run  through  the  layer  with 
ramifjring  branches,  but  contain  no  nucleated  cells.  They  surround  all  the  granules  and  nerve- 
fibers  with  a  sheath,  fill  all  the  spaces,  and  finally  end  at  the  outer  margin  of  the  granule  layer 
in  a  plane,  by  blinding  here  again  into  a  denser  membrane,  the  limitans  externa  (Jf.  SchuUze), 
This  however  only  forms  a  closed  layer  at  the  periphery  of  the  retina,  but  is  elsewhere  per- 
forated like  a  sieve,  and  by  means  of  the  perforations  admits  of  the  connection  of  the  elements 
of  the  layer  of  rods  and  cones  with  the  granules. 

About  the  macula  lutea,  where  the  retina  is  more  intimately  connected  with  the 
choroid,  or,  more  properly,  with  the  tapetum,  its  formation  appears  different 

The  nerve-fiber  layer  is  here  very  much  reduced  in  thickness.  Its  bundles  surround  the 
yellow  spot  in  curves,  and  appear  to  send  merely  a  single  layer  of  fibers  over  its  surface  (Ifenlr). 
In  compensation  for  this  reduction  in  thickness,  the  layer  of  ganglion-cells  is  here  thicker  than 
elsewhere :  its  elements  arc  smaller,  and  are  arranged  in  several  layers,  sometimes  as  many  as 
eight  ( H.  Miilkr).  The  granulated  layer  is  wanting,  and  the  internal  granule  layer  is  very 
much  thinned-  The  intergranule  layer  is,  on  the  contrary,  highly  developed,  and  consists  in 
great  part  of  connecting  nerve-fibers,  which  all  appear  to  radiate  from  a  point  in  the  center  of 
the  yellow  spot,  and  form  its  external  layers,  and  by  a  slight  curve  to  pass  in  the  horizontal 
direction  {Ifenle).  The  external  granule  layer  is  thick.  The  rods  are  replaced  by  lengthened 
cones,  closely  crowded  together,  and  they  only  appear  again  outside  the  fovea,  increasing  in 
number  toward  the  periphery. 

The  blood-vessels  of  the  retina  are  twigs  of  the  central  artery  and  vein,  whose 
trunks  lie  in  the  optic  nerve.  There  are  two  superior  and  two  inferior,  arterial  and 
venous,  that  is,  eight  main  branches  altogether,  besides  several  smaller  twigs,  which 
radiate  toward  the  periphery  of  the  retina,  branch  out  in  various  directions,  and 
finally  curve  into  loops,  forming  a  close  network,  with  round  openings.  These 
vessels  never  pass  the  ora  serrata.  They  are  connected  with  the  nutrient  vessels  of 
the  optic  nerve  by  many  fiue  twigs,  and  by  tliese  indirectly  with  the  posterior  scleral 
and  choroidal  vessels.  The  latter  connection,  however,  is  mostly  in  the  arterial  cir- 
culation {Leber). 

The  main  branches  pass  together  over  the  nerve  filament  layer  proper,  and  at  most  enter  it 
without  going  behind  it.  Their  finer  subdivisions  traverse  the  connective-tissue  framework 
to  the  inner  filament  layer,  at  most  to  the  internal  granular  layer,  e.  The  mosaic  layers  are 
absolutc^ly  without  vessels.  In  the  yellow  spot,  also,  some  capilUrics  occur.  It  is  only  the 
fovea  centralis  which  contains  no  vessels.    The  large  venous  trunks  of  the  retina  are  said  to  be 
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nctjubere  ■nrrounded  like  a  net  with  lymphatic  Tessels,  but  the  arteries  only  partially  no. 
These  lymphatics  pass  through  the  cribriform  fascia,  and  are  connected  with  the  lymphatics  of 
the  optio  nerre  {HU). 

OphthalnKMOOpio  Appearances. — ^The  retina  is  not  perfectly  pellucid,  it  is  true, 
bat  sdll  it  is  sufficiently  transparent  to  escape  the  observation  of  inexperienced  ob- 
teryera.  They  recognize  only  the  branched  vessels  traversing  the  retina  and  rising 
ihirply  aboye  the  yellowish-red  fundus  of  the  eye,  and  some  showing  themselves  to 
be  arteries  by  their  brighter  color,  small  size,  and  direct  course,  some  veins  by  their 
darker  color,  greater  size,  and  tortuous  course ;  with  strong  illumination  of  the 
fandus,  however,  and  particularly  with  oblique  light,  it  is  not  difficult  to  recognize 
the  retina  itself  as  a  very  delicate  bluish-white  mist,  covering  the  fundus. 

Eyes  rich  in  pigment  are  especially  suited  for  this ;  those  of  blondes  are  less  so.  This  cloud- 
iacss  is  most  marked  in  the  immediate  vicinity  of  the  optio  nerve,  and  there  it  is  often  so  de- 
eded that  the  papilla  appears  blurred  and  enlarged  in  its  diameter  on  account  of  its  indistinct 
boandariea,  and  the  vessels  appear  veiled.  Then  it  is  often  possible  to  perceive  even  the  indi- 
ndnal  bundles  of  the  optic  nerve  as  fine,  radiating  strias  {Liebreich). 

Exceptionally,  around  the  papilla  the  retina  appears  cloudy  and  entirely  opaque,  even  large 
devated  spots  with  cloudy  or  flunelike  borders  appearing  and  hiding  the  choroid  as  far  as  they 
extend,  bat  leaving  the  papilla  free  or  only  partiaUy  covering  it.  As  a  very  uncommon  occur- 
rence, such  a  spot  entirely  surrounds  the  entrance  of  the  optic  nerve ;  it  is  generally  limited  to 
a  portion  of  the  circumference,  but  is  then  sometimes  double  or  multiple  (Fig.  81).  It  never 
Iskes  the  direction  toward  the  macula  lutea.  The  vessels  sometimes  run  freely  over  its  sur- 
&ee,  and  sometimes  they  dip  down  more  or  less  into  it,  and  hence  appear  partially  veiled  or 
mtiifHj  intermpted.  The  cause  of  this  anomaly  is  that  the  nerve  filaments,  which  usually  lose 
their  medullary  sheath  on  entering  the  membrana  cribrosa,  sometimes  reacquire  it  after  passing 
from  the  papilla  to  the  retina,  or  at  least  do  not  become  transparent  till  they  enter  the  latter. 
Unless  very  extensive,  these  conditions  do  not  cause  amaurotic  weakness  of  vision ;  they  usu- 
•Oy  prodnoe  an  enlargement  of  the  blind  spot  (O.  Becker^  Donitz),  and  they  do  this  because  the 
doody  nerve  filaments  oover  the  sensitive  elements  of  the  bacillar  layer,  and  hence,  as  far  as 
they  reach,  render  impossible  the  reception  of  images  of  objects  on  this  stratum.  Beyond  the 
doody  spots  the  retina  functions  normally.  The  condition  is  always  congenital  It  has  been 
repeatedly  observed  in  children,  in  one  case  in  two  sisters,  but  never  as  yet  in  new-bom  chil- 
dren {Jifauthner). 

In  rare  cases  a  peculiar  reflex  is  seen  in  the  retina,  which  can  not  as  yet  be  satisfactorily  ex- 
liUined.  It  is  sometimes  serpentine  streaks  of  light  which  run  along  the  side  of  the  vessels, 
sad  by  a  movement  of  the  mirror  spring  from  one  side  to  the  other,  and  even  entirely  conceal 
s  re*sel  for  some  distance  (Schirrncr) ;  sometimes  it  is  silvery  gUstening  spots  with  dark  sha- 
dova.  which  change  in  extent  and  form  according  to  the  position  of  the  mirror  (they  have 
been  compared  to  ice-flowers?)  {Schimier)^  and  have  exactly  the  appearance  of  having  come 
from  an  irregularly  folded  reflecting  surface.  They  are  found  solely  in  the  region  of  the  ma- 
cala  Intea,  and  especially  in  deeply-pigmented  eyes. 

As  a  rule,  the  macula  lutea  is  seen  only  with  great  difficulty  or  even  not  at  all. 
^11  the  slight  vascularity  of  its  immediate  surroundings,  as  well  as  its  known  posi- 
ti(»n,  somewhat  under  the  horizontal  diameter  of  the  fundus  oculi,  and  about  two 
dianH'ters  of  the  papilla  outwards  from  the  latter,  are  sufficient  data  to  enal)le  us  to 
Wnj?  it  within  the  visual  field.  Frequently,  however,  especially  in  myopes,  it  ap- 
I*ar*  very  distinctly  as  a  small,  bright-colored  depression,  which  reflects  the  light 
in  a  peculiar  manner  (Coccius),  and  is  usually  surrounded  by  a  brownish  spot  (Fig. 
K.  P>,  which  appears  dark-red  in  a  very  light-colored  fundus.  This  spot  is  some- 
tim<-s  round,  sometimes  irregularly  formed,  large  or  small  in  diameter,  and,  when 
it*  color  is  blood-red,  may  easily  be  mistaken  for  an  extravasation.  Its  outline  is 
usually  indistinct.     In  some  cases,  liowcver,  as  a  transversely  or  obliquely  directed 
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ellipse,  whose  border  is  surrounded  by  a  bright  glistening  line,  either  partially  upon 
one  side  or  the  other,  according  to  the  position  of  the  mirror  (Figs.  81,  82),  or  en- 
tirely {ScheUhe,  Schweigger,  Coccivs,  Ed,  Jaeger), 

The  explanations  of  the  glittering  ring  seen  round  the  region  of  the  ydlow 
spot  with  the  ophthalmoscope,  as  given  by  Liebreich,  Schweigger,  Schirmer,  and 
others,  have  never  been  accepted  by  physiologists  as  conclusive;  and  Mauth- 
ner,  in  his  recent  work  on  the  ophthalmoscope,  brings  an  exhaustive  review  of  the 
many  attempts  to  solve  the  problem  to  a  close,  with  the  assertion  that  the  phenome- 
non can  not  be  accounted  for  on  anatomical  grounds  with  the  knowledge  of  the  part 
now  in  our  possession. 

Fig.  81. 


On  looking  at  some  "drawings  of  the  region  of  the  macula,  by  Max  Schultzt*, 
one  of  which  I  now  reproduce  in  a  diagrammatic  form*  (Taf.  vi.,  Fig.  1),  it  oc- 
curred to  me  that  the  eflFect  in  question  might  be  produced  by  the  same  causes 
within  the  eye  that  often  produce  it  in  other  places  in  nature,  or,  in  other  words, 
that  it  might  be  the  products  of  reflexion  and  refraction,  from  the  combination  of 
curved  surfaces  which  enter  into  the  construction  of  this  portion  of  the  retina. 

As  you  will  see,  this  region,  as  figured  in  the  diagram  (Fig.  1),  bears  in  its 
formation  a  strong  resemblance  to  a  shallow  cup,  of  wliich  the  rim  is  represented  by 
a  convex  and  the  bowl  by  a  concave  surface.  If  we  look  upon  these  curved  sur- 
faces as  mirrors,  they  would  each  liJive  their  foci,  one  lying  behind  the  other  in 
front,  according  to  their  respective  degrees  of  curv^ature.  And  if  light  should  !k' 
thrown  peqjendicularly  against  such  a  combination  of  curves,  the  apex  of  the  out- 
side rim  or  convex  surface  would,  from  well-knoAvn  optical  laws,  appear  illumina- 
ted, while  the  inside  or  concave  surface  would  appear  more  or  less  in  shadow. 
Thus  we  sliould  have  the  effect  of  a  darker  center,  surrounded  by  an  illuminated 
edge. 

In  order  to  demonstrate  this  in  its  application  to  the  retina,  two  eye-phantoms 
or  cameras  were  made,  precisely  alike  in  every  respect.  At  the  bottom  of  one  a 
concave  metal  mirror,  belonging  to  an  ophthalmoscope,  was  placed,  to  represent 
the  retinal  surface.     Another  mirror,  precisely  like  the  first,  was  then  taken,  and  a 


*  The  outlines  and  curvature  of  the  diflfercnt  layers  are  fac-similes  of  Schultze's  origiual 
drawing.  The  scale  is  here,  however,  reduced  ono-lia^f ;  2^  represents  the  pigment  epithelium 
and  i  the  nervo-fiber  layer. 
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Tery  dight  depression  made  in  it  by  carefully  pounding  down  the  region  immedi- 
ilely  about  the  hole  in  the  center  with  a  rounded  chisel-handle.  As  the  implement 
was  made  of  wood,  a  shallow  indentation  was  made  without  cutting  into  the 
sabetance  of  the  mirror.  This  was  placed  at  the  bottom  of  the  second  camera, 
and  represented,  in  a  rough  but  sufficiently  exact  way,  the  cup-like  cavity  shown 
in  the  drawing,  as  belonging  to  the  yellow  spot  The  two  cameras  were  then  ex- 
amined with  the  ophthalmoscope. 

The  first  gave  a  perfectly  distinct  image  of  the  mirror  at  its  bottom,  exactly  as 
we  should  expect  to  see  it,  with  the  hole  in  the  center,  with  clearly-defined  edges ; 
but  in  the  second  camera  the  hole  was  surrounded  by  a  brilliant  circle,  correspond- 
ing exactly  to  the  limits  of  the  depression,  while  the  central  portion  seemed  to  be 
fomewhat  in  shadow.  An  idea,  although  a  very  rough  one,  of  the  effect  can  be 
formed  from  the  following  diagram,  in  which  A  represents  the  camera  in  which 
the  mirror  had  been  left  in  its  natural  condition,  and  B  the  one  in  which  the  slight 
central  depression  had  been  made. 

[Fig.  82. 


In  showing  this  experiment  to  a  confr^re^  I  was  told  that,  striking  as  it  was,  it 
could  not  embody  the  right  explanation  of  the  affair,  inasmuch  as  there  was,  in 
fact,  no  such  depression  of  the  entire  region  of  the  macula  as  I  had  been  led  to  sup- 
pose from  Schultze's  diagram ;  that  the  only  depression  in  the  whole  surface  of  the 
retina  was  confined  to  the  fovea  itself ;  and  that  this,  as  was  self-evident,  was  en- 
tirely too  small  to  give  so  extensive  a  reflex  ;  and  finally,  that  Schultzc's  figure  was 
merely  a  diagrammatic  representation  of  the  fovea,  very  much  enlarged. 

If  this  is  true,  then  of  course  the  experiment,  and  with  it  the  explanation,  falls 
to  the  ground ;  and  it  cannot  be  denied  but  that  Ilenle  distinctly  states  that  tlie 
onlj  depression  in  the  whole  surface  of  the  retina  is  just  at  the  fovea  centralis 
itaelf.  But  it  is  by  no  means  so  certain  that  the  excavation  pictured  by  Scliultze  is 
mt-ant  to  represent  only  that  of  the  fovea,  or  that  it  is  an  exaggerated  and  diagram- 
matic representation  for  the  mere  purposes  of  explanation.  On  the  contrary,  he 
stag's  distinctly  that  **  all  the  layers,  excepting  the  rods  and  cones,  arc  copied  ex- 
iwtly  from  a  section  through  a  normal  human  retina ;  the  drawing,  as  here  repre- 
S!-nted,  shows  the  macula  lutea  without  plica,  consequently  as  it  actwxlly  is  in  life'' 
lU.  cit,  p.  109). 

Schult7XJ  has  given,  too,  the  scale  on  which  the  drawing  was  made,  namely,  an 
enlargement  of  one  hundred  and  ten  times.  If  we  now  measure  in  his  diagram  the  ex- 
t^.nt  of  surface  on  the  retina  which  is  stained  yellow,  and  which  it  is  to  be  supposed 
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was  meant  to  represent  the  extent  of  the  region  of  the  macula  lutca,  we  find  it  is  158 
millimetres.  This,  reduced  to  the  normal  size,  would  give  for  the  measurement  of 
this  region  1.4  millimetre,  which  corresponds  to  the  average  dimension,  as  deter- 
mined by  the  majority  of  observers.  Again,  if  we  suppose  that  Schultze  meant 
the  depression  to  be  confined  solely  to  the  fovea,  and  under  this  supposition  we 
measure  the  distance  across  the  actual  mouth  of  the  cavity  as  figured  in  the  dia- 
gram, we  find  it  is  equal  to  110  millimetres,  which,  reduced,  gives  an  actual  size  of 
1.0  millimetre,  which  is  five  or  six  times  as  large  as  it  is  in  the  normal  eye,  so  that 
it  is  not  possible  that  the  cup-shaped  depression  is  meant  to  represent  nothing  but 
the  fovea.  There  can,  indeed,  be  no  doubt  but  that  Schultze  meant  to  give  in  his 
picture  an  exact  counterpart  of  this  re^on  of  the  retina  as  it  really  is  in  nature, 
and  if  so,  there  is  no  reason  why  the  conditions  represented  in  the  experiment  should 
not  be  a  sufi&ciently  exact  imitation  of  those  in  the  actual  eye. 

It  must  be  conceded,  however,  that  Schultze's  views  and  Henle^s  are  diametrically 
opposed.  Can  it  be  that  this  cup-like  depression  varies  in  different  eyes,  both  as  to 
extent  and  depth,  so  that  in  some  it  shall  be  limited  to  the  fovea  alone,  and  in  oth- 
ers extend,  getting  shallower  as  it  goes,  even  up  to  or  near  the  boundary-line  of  the 
entire  macula  ?  This  would  account  for  the  presence  of  the  ring  in  some  eyes,  and 
its  absence  in  others,  and  its  frequent  and  not  inconsiderable  variation  when  pres- 
ent in  size  and  shape. 

Bearing  in  mind  that  at  the  macula  lutea  the  nerve-fiber  layer  ceases  to  exist  as 
such,  and  that  the  nerve-fibers  make  a  peculiar  bend  here,  it  occurred  to  me  that  a 
difference  in  level  might  be  occasioned,  which,  varying  in  different  cases,  might 
still  be  sufficiently  marked  in  many  eyes  to  give  the  effect  in  question. 

In  order  to  show  how  slight  an  inequality  in  surface  would  produce  the  phe- 
nomenon, and  to  determine  whether  it  could  be  possibly  produced  by  the  above  con- 
dition, the  follo\N'ing  experiment  was  made : — 

A  piece  of  thin  and  perfectly  pure  tin-foil,  such  as  dentists  use,  was  selected, 
and  its  thickness  carefully  measured  under  the  microscope ;  this  was  found  to  be 
only  ToTT  of  an  English  line.  A  flat  circular  disk  of  plain  glass  was  then  prepared. 
A  small  circular  hole  was  next  cut  in  the  center  of  a  piece  of  the  foil,  which  was 
left  somewhat  larger  than  the  disk  of  glass.  Tliis  latter  was  then  covered  with  the 
foil  by  carefully  folding  the  suri)lus  quantity  over  the  edges  of  the  glass  till  the 
surface  of  the  foil  was  gradually  worked  perfectly  tight  and  smooth,  so  as  to  give 
finally  much  the  appearance  of  a  flat,  thin  button,  covered  with  silver,  and  having 
in  its  center  a  circular  hole,  through  which  the  glass  was  visible.  As  the  thickness 
of  the  foil  was  yio  of  a  line,  the  depth  of  the  hole  in  the  center  must  be  the  same. 

A  second  piece  of  foil,  having,  however,  no  hole  in  its  center,  was  now  stretched 
as  above  over  the  first  covering,  and  the  surface  was  then  gently  rubbed  till  the 
upi)er  covering  had  molded  itself  under  the  pressure  into  the  hole  in  the  covering 
beneath. 

The  effect  of  this  was  to  give  a  perfectly  smooth  surface,  with  a  very  slight  de- 
pression in  the  center.  The  deptli  of  this  depression,  even  if  it  was  equal  to  that 
of  th(i  hole  itself  before  the  second  covering  was  put  on,  could  not  be  more  than 
T^TT  of  a  line,  but  it  umst  !)e  in  fa(;t  much  less,  as  it  is  evident  that  the  depth  miu^t 
decrease  with  eacli  covering.  The  disk  was  then  fitted  to  a  camera  and  observed 
with  the  ophthalmoscope,  just  as  in  the  former  experiment,  and  with  precisely  the 
same  result.     The  glittering  ring,  marking  the  boundary  of  the  depressed  region, 
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was  present  in  a  marked  degree,  and  showed  a  very  striking  resemblance,  both  in 
siie  and  appearance,  to  that  seen  in  the  actual  eye. 

We  have  taken,  it  must  be  borne  in  mind,  the  depth  of  the  depression  as  yiir  of 
a  line,  a  difference  in  level  which  seems  almost  inappreciable,  and  which  is,  in  fact, 
three  times  less  than  the  thickness  of  the  single  layer  of  epithelial  cells  between  the 
retina  and  choroid.  Now,  as  the  nerve-fiber  layer  is,  at  the  distance  from  the  optic 
disk  corresponding  to  that  of  the  macula,  ^  of  a  line  thick,*  we  should,  even  if  we 
took  the  lowest  estimate,  have  tissue  enough  in  the  thickness  of  the  nerve-layer 
alone  to  make  a  depression  fourteen  times  as  deep  as  that  which  produced  the 
effect  in  the  phantom. 

And  if  for  any  reason  whatever,  such  as  the  bending  or  overlapping  of  some 
of  the  fibers  as  they  inclosed  the  macula,  and  the  ending  of  others  concentrically 
•round  it,  a  difference  of  level  of  even  the  slightest  degree  was  formed,  then  the 
effect  might  be  produced  through  the  nerve-fiber  layer  alone,  without  taking  into 
consideration  the  thinning  of  the  other  layers  of  the  retina  at  this  place. 

But  it  may  be  said  that  if  this  difference  of  level  did  exist,  it  ought,  however 
alight  it  might  be,  to  be  seen  with  the  microscope.  This  we  readily  admit  ought 
to  be  the  case  if  we  could  get  sections  of  the  part  as  it  really  exists  in  nature,  but 
it  must  be  borne  in  mind  that  it  is  almost  hopeless  to  do  this,  on  account  of  the 
distortion  of  the  part  by  the  formation  of  the  so-called  plica  at  almost  the  very 
moment  the  eye  is  opened,  and  this  too,  letting  alone  the  disturbance  of  the  tissue 
which  would  necessarily  follow  by  even  the  most  delicate  manipulation,  and  letting 
alone,  too,  the  minor  difiiculty  of  even  getting  a  section  directly  through  this 
region. 

It  must,  too,  be  admitted  that,  with  all  the  labor  and  talent  which  have  been 
expended  on  the  anatomy  of  the  retina,  we  still  know  little  about  that  of  the  nerve- 
filler  layer  in  the  region  of  the  macula.  Under  these  circumstances  may  not  the 
ophthahnoscope  have  a  voice  in  explaining  a  phenomenon  which  is  in  strict  accord- 
ance with  physical  laws,  and  wliich,  outside  of  the  eye,  can  only  be  so  explained  ? 

How  far  the  peculiar  arrangement  of  the  anatomical  elements  of  the  different 
layers  wliich  enter  into  the  construction  of  the  part,  and  which  go  to  make  this 
inequality  of  level,  contributes  to  the  effect,  we  will  not  attempt  to  determine ;  it 
is  the  difference  of  level  itself  which  we  would  insist  upon  as  the  essential  factor 
in  the  production  of  the  phenomenon. 

There  are  one  or  tw'o  additional  points  which  go  to  prove  that  the  effect  is  due  to 
difference  of  level,  one  of  wliich  is  the  fact  that  we  often  get  a  reflex  of  precisely 
the  same  character  along  the  vessels ;  and  we  know  from  the  microscope  that  these 
often  project,  though  still  covered  with  the  neive-fibers,  above  the  level  of  the 
retina. 

A  second  argument  in  its  favor  is  the  peculiar  reflex  seen  at  the  fovea  centralis, 
with  the  ujtright  image^  first  pointed  out  by  Coccius,  and  the  usual  shape  of  which, 
ap  jou  are  aware,  is  that  of  a  horse-shoe,  which  clianges  from  side  to  side  according 
to  the  movements  of  the  eye. 

Now,  we  know  that  the  fovea  is  descril>ed  by  most  anatomists  as  a  narrow  fossa 
with  pretty  sharply-descending  walls,  and  the  shape  of  the  refiex  is  just  such  as 
would  come  from  a  narrow-mouthed  pit ;  for,  wliile  one  side  was  turned  so  as  to 
catch  the  light  and  reflect  it,  the  other  edge  would  be  turned  so  that  no  reflex 

^  Ritter.     Wecker'g  Etudes,  t.  IL,  premier  fascicule,  p.  51. 
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would  comeback  from  it,  conBeqnently  we  ahonld  haTC  a  cretcent  or  half-nooih 
shaped  reflex,  changing  its  position  as  it  really  does  with  eveiy  morcment 
eye. 

The  reflex  of  the  fovea,  even  when  present,  is  not,  howerer,  always 
centic  shape,  for  it  sometimes  has  the  appearance  as  if  it  were  only  the  i 
of  a  small  drde  which  was  illuminated,  or  as  if  the  fossa  were  a  triangolar 
and  light  were  reflected  from  only  one  side  of  it,  in  which  case  the  reflection  i 
oQt  something  like  the  tail  of  a  yeiy  minute  comet ;  again,  it  has  tlie  ap 
of  a  delicate  phantom-like  veil  stretched,  in  part  or  entirely,  across  the  fovea; 
then  again  there  is  no  reflex  at  all,  and  the  fovea  looks  like  a  small  yellow  < 
vaiying  in  sixe  and  shape,  snd  has  the  appearance  as  if  it  had  been  flecked  T 
on  to  the  sorface  of  the  retina  witha  brush. 

May  not  these  differences  in  effect  of  the  reflection,  when  present,  be  due  1 
variations  in  anatomical  construction  of  the  part,  and  principally  to  diffoencei  f 
shape  and  depth  of  the  excavation;  and,  when  the  reflex  is  absent,  may  not  1 
abeence  be  due  to  the  want  of  any  difference  in  level? 

These  are  questions  which  the  anatomists  must  answer,  but  one  thing  is  < 
where  there  are  such  marked  variations  in  effect,  there  must  be  also  maiked  ' 
tions  in  cause. 

In  regard  to  the  fact  whicli  Hauthner  emphasizes  as  so  curious  and 
able,  that  we  only  get  the  halo  round  the  macula  with  the  inverted  imager  i 
never,  under  any  circumstances,  with  the  upright,  I  have  only  to  offer  in  < 
tion  that  we  should  bear  in  mind  that  the  apparent  diameter  of  the  region  of  1 
yellow  spot,  under  the  enlargement  of  the  upright  image,  would  be,  on  the  av 
about  one  inch,  which  is  much  too  large  for  the  entire  circuit  to  be  in  view  at  ( 
and  furthermore  that,  do  what  we  wOl,  the  illumination  with  the  upright : 
never  so  strong,  or  so  concentrated  on  a  small  surface,  as  with  the  inverted. 

But  I  would  add,  while  admitting  Mautlmer's  statement  as  almost  a  law,  1 
occasionally  I  have  got  a  distinct  but  very  faint  segment  of  reflection  whiAll 
cotild  make  play  about  in  that  portion  of  the  retina  where  I  imagined  the  boundr 
ary  circle  of  the  yellow  spot  should  l)e  {Lonng).] 

Senile  Changea— These  affect,  principally,  tlic  connect! ve-tL<5sue  envelope  and 
framework.  The  radial  fibers  become  cloudy  from  molecular  detritus,  and  then  gifJ 
to  the  retina,  when  'V'iewed  from  without,  a  marbled  appearance,  which  is  espedaUl 
oident  in  the  eyes  of  the  cadaver. 

In  old  pcrRons  we  almost  olwayn  find  trannparent,  highly  refractive  coloid  and  amykid 
Bphcrical  maHses,  and  somctimeB  these  are  laid  on  in  such  nmiil>erR  and  size  that,  to  the  naksd 
eye,  as  well  as  with  the  ophthalmoscoiKJ,  the  retina  apiwars  stippled  white.  They  are  sitnat- 
ed  principally  in  the  nervous-lilament  layer,  but  appear  also  in  the  connective-tissue  framework 
of  the  optic  nerve,  and  are  sclerosed  connective  tissue,  and  partly,  perhaps,  sclcrused  nem 
elements. ,  The  limitans  retinaj  also  usually  becomes  cloudy  by  a  deposition  of  organic  matter, 
which  frequently  aggregates  into  the  most  various  figures.  We  also  meet  atheromatous  vend 
C  Wedl). 

Small  vessels  and  ca[)illaries  which  have  undergone  fatty  degeneration,  and  thickly  stnwi 
in  part  with  chalk-granules,  are  by  no  means  an  uncommon  occurrence,  i-articulnrly  in  Uv 
neighborhood  and  at  the  i>erii)hery  of  the  retina,  and  ai)pear  to  be  connected  pathogeneticaUj 
with  Gcdema  retina?,  very  commonly  occurring  in  old  people  and  with  senile  cataract  (/it*ano^ 

It  is  probable  that  these  changes  arc  connected  with  the  decrease  of  sharimcss  o 
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Tidon  which  is  occasionally  noticed  in  old  persons.  But  here  undoubtedly  the  atro- 
phy of  the  pigment  layer,  the  coloid  degeneration  of  the  uveal-bounding  membrane, 
and  the  thus-caused  stronger  reflection  of  light  of  the  fundus,  also  assist. 

HoiOlog^ — ^The  inflammatory  process  always  starts  from  the  connective-tissue 
framework  of.  the  retina.  It  furnishes  variable  amounts  of  a  product  which  usually 
appears  as  an  infiltration  between  and  in  the  layers  of  the  membrane,  but  often  also 
collects  as  an  exudation  on  one  or  both  surfaces  of  the  retina.  Tliis  is  composed  of 
a  gelatinous,  coagulable  basis,  and  of  cell  developments,  which  vary  greatly,  in  qual- 
lity  and  quantity  with  the  character  of  tiie  inflammation.  The  elements  of  the 
letina  itself  are  thus  changed  in  various  ways.  The  connective-tissue  framework  and 
▼aUs  of  the  vessels  are  often  partly  hypertrophied,  but  more  frequently,  especially 
with  great  intensity  of  the  process,  the  connective  tissue  is  affected  with  fatty  de- 
generation, and  may  even  be  entirely  dissolved.  Those  of  the  connective-tissue 
nuclei  that  are  not  destroyed  in  the  inflammatory  proliferation  are  changed  partly  to 
fat  granules  and  partly  sclerose,  and  are  transformed  into  coloid  and  amyloid 
bodies*  The  nervous  elements  long  retain  their  integrity,  and  usually  show  their 
participation  in  the  inflammation  less  by  marked  proliferation  than  by  sclerosis,  and 
eq)ecially  by  fatty  degeneration  {U.  Mailer,  Schweigger,  Wedl), 

The  brawny  basement  substance  of  the  infiammatory  product  is  at  first  abnost  homogeneous, 
or  at  most  merely  finely  molecular,  but  becomes  gradually  opaque  by  the  secretion  of  small 
fat  globules.  Sometimes  it  may  coagulate  during  life  ;  at  any  rate  it  can  be  made  to  coagulate 
bj  using  hardening  fluids,  and  then  appears  in  the  form  of  an  opaque  whitish-gray  fibrous 
mass,  which  insinuates  itself  between  the  elements  of  the  retina,  separating  them  from  one 
another.  It  is  usually  found  in  all  the  layers  of  the  retina,  though  most  of  it  is  collected 
together  in  the  granular  layers.  The  serpentine  course  of  the  vessels  in  an  ascending  and  de- 
■cending  meridional  direction,  so  frequently  observed  in  inflammation  of  the  retina,  certainly 
indicates  that  these  infiltrations  of  the  tissue  are  not  always  uniform,  but  lift  up  the  surface 
of  the  retina  like  a  hump. 

The  fatty  disintegration  of  the  filamentary  framework  is  particularly  observed  in  the  con- 
nectiTe  tissue  of  the  granular  layer,  while  the  framework  of  the  inner  retinal  layer  often,  and 
specially  in  long-existing  chronic  inflammation,  is  found  hypertrophied.     The  hypertrophic 
iupporting  fibers  evidently  increase  in  size,  each  individual  filament  becomes  thicker  and  more 
refractive,  and  hence  the  whole  framework  becomes  cloudy,  so  that   the  vascular  trunks, 
coursing  in  the  inner  retinal  layers,  are  enveloped  as  by  a  veil.     The  cloudiness  is,  moreover, 
decidedly  increased  by  the  simultaneous  changes  of  connective-tissue  nucleL     ThcHc  swell, 
their  contents  become  cloudy  Ijy  precipitation  of  molecular  fatty  masses,  and  they  coninieuce 
to  proliferate.     Subsequently  a  large  part  of  these  elements  change  to  fatty  granuIoK,  while 
another  part  harden  and  metamori>hose  into  resisting,  strongly  opalescent,  nucleated,  and  often 
liigfatly  granular  coloid  and  amyloid  bodies.     The  fat  granules,  as  well  as  the  coloid  bodies, 
are  «ometimes  isolated,  sometimes  grouped  in  masses  between  the  framework  ;  when  they  are 
prteiied  together  in  nests  they  often  cause  the  above-mentioned  stippled  appearance  on  the 
rrtinai.      The  fatty  granules  and  the  coloid  bodies  usually  appear  most  plentifully  in  the 
franolar  layer,  and  then  in  the  nerve-filament  layer.     Here  they  often  occur  to  such  an  extent 
that  they  cannot  have  resulted  from  i)re(*xisting  elements,  but  render  necessary  the  supposi- 
tion of  a  precedent  cell  increase,  and  a  subsequent  metamorphosis  of  the  newly-formed  cells. 
Finally,  the  anatomical  evidences  often  point  to  luxurious  cell  development  in  an  unmistak- 
aWe  manner— often  large  neoplastic  cells,  sometimes  undergoing  proliferation,  appear  in  the 
framework,   while  the  fatty  granules  and  coloid  bodies  decide«lly  diminish  in  number.      In 
■om«  canea,  heaps  of  already  developed  spindle-shaped  or  nodulated  nucleated  cells,  an<l  the 
oommenccment  of  neoplastic  connective-tissue  intercellular  substance,  have  been  foun<l  in  the 
framework  of  the  retina.     Sometimes  the  new  formation  has  gone  further ;  whole  bundles  of 
completely  developed  nucleated  tissue  grow,  especially  from  the  intergranular  layer,  into  the 
L-bjroi<Jal  tapetum  {Pope),  or,  as  more  frequently  hap[)ens,  into  the  vitreous.     Such  collections 
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of  iiAoplMtIo  niudfll  or  oeDs  appeMr  bkmIIj  to  bt  llie  mum  of  the 
appeftiaaoe  of  InflMnnd  xotiiUL 

The  nenrou  ekmeiiti,  u  wm  nid  beftn«|  oAw  nrfsl  te  m  loof 
■imply  hy  futtj  d^Nidthm,  withoat  kNring  the  poMibili^  of 
tionml  ictivitj.    Finally,  however,  by  fiittj 
chanoter.    Kervooe  tobee  andafoiiig  tMj 
nimieroiu,  iiot  vafreqnently  eenee  ftToty  dirtiael  etri«M 

eflboted.    In  genglinn  eeUe  nndatgoing  faMj  etaw^ihy,  faiteed  of  andei  wefarj  nwe  of*—' 
■hining  fftt  globiilee,  or  em  the  entire  eeU  eonteBte  aie  ehaafad  to  * 
thej9rt>e0fMifroin  iteUoeppeer  expondad  1qr»einiilar  firibUe  maei^    Tb» 
elementa  of  tiie  baeOlar  layer  wnaDy  hold  oat  the  longeet,  but  thaj  abo 
fatty,    fieleioeia  la  more  eapeeially  aeen  in  the  Dorraoa  tabea ;  of  the 
nothing  ia  yet  oortaialy  known,  only  it  ia  Tery  pcobahle  that  thaj 
ooloid  bodiea  (Iwrnmi^,  KUb$).     Bdeioaiiig 

molecidar,  and  more  atrongly  refraotiTei    Borne  of  tiie  vazioooe  awelUnga  derelop  qidal^f  l| 
conBlderable  aiae,  and  gradnally  aoqidze  the  appearanee  of  ooloid  bodiea,  iwpimiany  wiMi 
nerrour-tabe  framework  uniting  them  degeneratea,  or  ia  eren  entirely  Jeafcejed,  and 
Holeroeed  nodnlea  appear  iadlated. 

In  one  case  flie  development  of  Uiese  ooloid  maim  bad  progwcd  TStyl 
thougb  only  aefcnteen  honn  had  d^Med  since  the  oocnnoice  of  tlw  iroondvll 
wag  the  exciting  canae  of  the  inflammation  (BsHm^  There  in^  tberaftxrc^  91 
reason  for  diatingaiBhing  the  coloid  degeneration  under  eadh  oonditiont  firamti 
which  ia  obaerved  in  progroggive  atrophy,  and  for  regarding  tibe  fonner zaflMrn 
kind  of  hypertropliy. 


The  Teaada  nndergo  ohangea  in  their  imAi  elmilaar  to  thoae  in  the  fibaooa 
retina.  Eapeeially  do  the  finer  twiga  become  fatty  here  and  there.  Tliey  abo 
BcleFoae,  their  wiJla  appear  thiokened  by  a  hard,  atrongly-rttbaoling  anbataaoe^  whkh 
spreads  into  the  oaUber  and  narrowa  it,  and  alao  here  and  there  ooQeota  into  aodnlai  or 
which  oorreapond  in  all  their  peonliaiitiea  to  the  ooloid  bodiea  of  tiie  oomieotiie 
( llrrhow).  The  adventitioiu  layer  of  the  veeaela  nanally  hypertrophiea,  and  in  the 
tranks  often  does  bo  very  extenrively,  bo  that  they  not  only  appear  remarkably 
bat  also  provided  with  neoplantic  oonnectiye-tiBBne  appendioea,  which  aometimea 
papillary  outgrowthfl,  at  others  the  wing-shaped  border  of  some  plant  pediclea  ((r«A^ 
Their  nuclei  often  appear  greatly  developed,  and  not  nnfrequently  contain  whole  chainB  of 
neoplastic  cells.  The  epithelium  on  the  lining  of  the  vessels  participates  in  the  prolifeialiaa 
( Tiranoff), 

In  some  cases  the  proliferation  of  the  walls  of  the  vessels  exceeds  that  of  the  oonneotife- 
tisnue  framework  to  a  remarkable  extent,  so  that  the  larger  branches  of  the  tmnka  of  the  eea- 
tral  veins  are  distinctly  seen  to  project  as  white  cords  from  the  inflammatory  dondineaa  of  tht 
rotinal  tissue  {PerivcuciditU  retina^  Itoanoff^  Nagel). 

Tlie  participation  of  tlie  walls  of  the  vessels  in  the  process  is  a  chief  cause  of  the 
very  frequent  occurrence  of  hemorrhagic  extravasiitions  in  inflamed  retime.  Theae 
('xtravas;itions  arc  usually  of  slight  extent,  as  the  conditions  of  the  intra-ocnlai 
circulation  are  unfavorable  to  the  escape  of  blood  from  individual  ruptures  d 
vessels.  But.  on  the  other  hand,  they  arc  often  very  numerous.  They  are  usiuD] 
-iituati'd  in  the  inner  layers  of  the  retina,  but  under  the  pressure  of  the  blood  not 
nnfrequently  pn»ss  into  the  meshes  of  the  connective-tissue  framework,  and  then 
*^hai>e  is  modified  by  it.  Among  the  supporting  fllaments  tliey  appear  coloinnar, 
nbont  the  paj)illa  striated,  etc.  {Heymann^  SchneJUr).  Rarely  they  break  up  tin 
lis«<uc  and  ext<*nd  to  the  outer  filamentary  layer,  or  between  the  retina  and  chorcnd 
or  on  the  other  side  enter  the  vitreous.  "VVlien  not  very  extensive  they  ai<i 
iisujilly  absorbed.     But  occasionally  they  become  pennanent,  change  to  a  pmpl 
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or  msty-brown  color,  and  are  transformed  to  a  granular  mass,  in  which  necrosed 
blood  corpuscles,  and  sometimes  hematin  crystals,  may  be  recognized  for  a  long 
time. 

But  the  frequent  occurrence  of  extravasations  in  retinal  inflammations  has  another 
cause,  namely,  the  swelling  of  the  optic  papilla,  and  the  venous  congestion  depend- 
ent on  it  A  process  of  proliferation  going  on  in  the  retina  is  rarely  confined  to  it ; 
it  Qsually  extends  to  the  tnmk,  or  at  least  to  the  head  of  the  optic  nerve.  On  the 
other  hand,  a  neuritis  is  rarely  confined  to  the  papilla,  but  extends  to  the  retina. 
Hence  there  is  usually  not  a  retinitis  in  the  strict  sense,  but  a  neuro-retinitis. 

The  anatomical  picture  of  the  process  is  not  by  any  means  always  the  same,  but 
changes  its  characteristics  very  decidedly.  From  these  differences  many  varieties  of 
nearo-retinitis  are  described,  which,  however,  are  connected  by  many  intermediate 
forma. 

In  the  great  majority  of  cases  the  retina  and  papilla  in  the  dead  subject  appear 
quite  regularly  swelled  throughout,  with  a  gelatinous  transluccncy  or  veil-like 
dou^ness,  in  parts  perhaps  stippled,  striated,  or  marbled.  Careful  examination 
shows  the  inflanmiatory  process  in  all  layers  of  the  retina.  But  the  infiltration,  the 
increase  in  the  connective-tissue  framework,  fatty  degeneration  and  sclerosis  of  the 
nerve  elements,  are  not  spread  equally  through  the  entire  thickness  of  the  retina. 
But  we  are  apt  to  find  the  characteristic  changes  more  prominent  sometimes  in  the 
nervous,  sometimes  in  the  pavement  strata. 

If  the  inner  layers  are  chiefly  affected,  a  decided  hyalitis  usually  occurs ;  on  the 
contrary  the  choroid  and  tapetum  usually  retain  their  integrity  in  pure  cases,  or  only 
participate  late  in  the  disease.     These  cases  are  described  as  neuro-retinitis  diffusa. 

But  where  the  inflammatory  process  most  affects  the  outer  strata  of  the  retina, 
the  tapetum  always  sympatliizes  very  decidedly.  It  is  often  found  undeveloped, 
yellow,  irregularly  distributed,  and  is  even  absent  in  some  places.  Some  groups  of 
celU  however,  are  usually  in  a  state  of  proliferation,  increase  by  new  formation, 
collect  in  clumps,  in  some  places  grow  into  the  retina  relaxed  by  inflammation,  and 
here  excite  other  neoplastic  cells  to  the  formation  of  pigment.  The  causes  of  this 
mtimatc  connection  between  retina  and  tapetum  are  partly  connective-tissue  out- 
growths from  the  pavement  strata,  which  grow  in  between  the  pigment  cells 
iJuhffe,  Ihj)e,  Ttcanoffj  Rudnew)^  but  chiefly  an  exudation  layer  of  gelatinous  coagu- 
laJ»le  product  on  the  outer  surface  of  the  retina,  which  unites  the  retina  and  choroid, 
and  represents  an  exuded  portion  of  inflammatory  infiltration. 

This  hiyer  appears  sometixnen  homogeneous,  or  at  most  finely  granular,  Bometimes  Btriated 
or  indistinctly  filamentary.  It  unually  contains  but  a  slight  amount  of  cellular  elements. 
Occasionally  some  newly-formed  vcRselH  occur  in  it  {Siimuch)^  which  appear  to  be  connected 
vith  those  of  the  retina,  and  probably  are  pressed  inward  with  the  connective-tissue  out- 
growths. 

The  exudation  layer  is  often  spread  quit^'  regularly  over  the  whole  surface  of  the 
retina,  and  its  attachment  to  the  choroid  and  the  changes  in  the  tai>etum  extend  to 
all  parts  of  these  bodies.  Although  these  cases  represent  an  exudative  form  of 
Dfuro- retinitis,  they  are  almost  always  classed  among  the  diffuse  retinal  inflamma- 
tionj*,  as  their  characteristic  changes  are  almost  always  o])scured  during  life  by  the 
cloudiness  of  the  retina  and  vitreous,  caused  by  the  inflammation.  Tlie  appearance 
of  the  two  diseases  is,  therefore,  very  similar  during  life,  and  the  difference  does  not 
*>«-<im«  apparent  till  later  in  the  course,  when  the  cloudy  portions  begin  to  clear  up, 
and  progressive  atrophy  takes  the  place  of  proliferation. 
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In  other  cases  the  exndation  oollechi  pftrtknUily  at  certain  parts  of  the  poatai| 
surface  of  the  retina,  or  it  only  takes  place  in  streaks,  while  elsewhen  the  < 
inflam^  retina  does  not  unite  with  the  choroid.    Indeed  not  unfreqaeotly  I 
whole  process  occurs  only  in  spots,  and  the  remainder  of  the  reCinA  and 
continue  nearly  normal,  or  only  sympathize  to  a  slight  extent    These  exuded 
ducts  usually  form  rather  thick,  and  often  even  extennTe,  patdies  with  mors  or  1 
sliarp  borders.    Their  opacity  and  blighter  color  cause  them  to  show  distinct  J 
the  surrounding  cloudiness,  and  when  they  are  more  extensive  they  give  tiie  : 
about  them  the  appearance  of  being  pressed  forward.    Later,  when  part  of  the  c 
dation  has  been  absorbed  and  the  rest  is  shrinkiog  away,  they  iMreaent  very  i 
teristic,  frequentiy  figured  spots,  whose  intensely  bright  bads,  and  often 
deposit  of  very  dark  pigment  masses,  render  most  perceptible  the  above-n 
tapetal  changes.    They  are  most  generally  in  the  vidnity  of  the  macula  1 
where  normally  the  union  between  retina  and  choroid  is  very  intimate.    The  i 
neuro-retinitis  exudativa  is  especially  suited  to  this  form. 

When  the  iimer  layers  of  the  retina  very  deddedly  participate  in  the  i 
the  vitreous  is  usually  clouded  by  the  inflammation.     The  choroid  may 
in  the  proliferation,  but  does  not  necessarily  do  so  (8ami9^)j  and  when  it  does  I 
generally  in  a  manner  less  marked.    But  later  atrophy  of  the  choriocapiDsili  i 
vasculosa  occur  in  the  vicinity  of  the  point  of  exudation.    Still,  here  and  thni 
meet  cases  where,  according  to  recent  observations,  the  product 
deposited  in  the  choroidal  parenchyma  proper,  in  nodular  masses,  or  in  flat,  i 
sive  round  patches  with  sharp  elevated  edges.    It  is  said  that  tiiese  pdnts  i 
qnentiy  break  through  the  limitans  of  the  choroid,  come  in  contact  with  the  < 
surface  of  the  retina,  and,  while  they  cause  the  latter  to  participate  in  the 
press  into  its  tissue  (Forster,  Iwanoff).    These  conditions  of  the  chorrid  ; 
to  some  extent  the  names  formerly  given  to  the  whole  disease,  retino-choroicUti%  I 
choroiditis  exudativa. 

The  nodular  deposits  in  the  choroidal  tissne  manifested  themselres  as  gnmps  of  pidtt- : 
crating  spindle-shaped  cells,  or  as  branching,  anastomosing  and  strongly  pigmented  ooonK 
which  were  partly  degenerated  blood-vessels  of  the  vasculosa,  partly  newly -formed  nodettai 
masses.  These  formations  were  deposited  in  a  slightly  striated  tissue,  which  was  strewn  wiA 
numerous  coloid  bodies  and  non-pigmented  nuclei  Here  and  there,  however,  the  pignunlli 
masses  collected  so  that  the  basis  altogether  disappeared,  and  extensive,  almost  solid  mMMl 
of  pigment  appeared,  projecting  somewhat  above  the  surface  of  the  choroid.  In  one  case  iUi 
deposit  was  found  to  consist  of  a  transparent,  finely-lilamented,  wide-meshed,  colorless  tiflMi 
which  was  sharply  bounded  from  the  surrounding  slightly-changed  choroidal  tissne.  TUs 
tissue  had  cavities  in  it  which  were  filled  with  a  formless  mass  of  scanty  nucleolar  tiiiai 
and  true  nucleated  cells.  The  elements  of  the  choroid  about  these  points  were  entir^f 
destroyed.  On  the  surface  of  the  non-pigmented  nodules  could  be  clearly  seen  a  stratimi  el 
proliferating,  darkly  pigmented,  nucleated  cells.  The  retina  appeared  connected  with  the  nev 
formation  by  filamentary  processes,  and  as  the  cases  examined  were  old,  it  appeared  great^ 
atrophied  (Fortiter). 

The  number  of  recorded  observations  is  too  small  for  us  to  be  able  to  say  with  oertaint| 
whether  the  above-mentioned  differences  are  only  varieties  of  the  same  disease,  or  characteriM 
essentially  different  processes.  Latterly  the  inclination  has  been  to  favor  the  latter  view; 
some  even  tlistinguish  cases  of  the  first  kind  as  ''  retinitis  circumscripta,"  those  of  the  second 
as  "choroiditis  areolaris,"  saying  that  in  the  former  the  retinal,  in  the  latter  the  ohonmU 
affection  predominates  (Siimi/trh).  But  it  is  only  a  question  of  proportion,  and  the  oocnixenoi 
of  numerous  transition  forms  permits  the  consideration  of  the  two  varieties  together. 

3.  In  another  form  of  retinal  inflammation,  which  is  associated  with  Bright*8  (oi 
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similar)  disease  of  the  kidney,  and  is  hence  described  as  nephritic  retinitis,  large 
qaantities  of  an  inflammatory  product,  which  quickly  becomes  fatty,  collect  in  the 
posterior  half  of  the  retina  and  in  the  papilla,  and  often  cause  them  to  swell 
decidedly.  At  the  same  time  there  is  great  congestion,  at  least  in  the  veins. 
Striated  or  spotted  extravasations  in  the  region  of  exudation  constantly  occur. 

The  mioro6Copic«l  appearance  is  not  very  different  from  that  of  the  preceding  form  of 
rrtmitis.  It  ia  only  characterized  by  the  enormoos  ganglion-ccU-like  hypertrophy  of  the 
ttore-fibrefl  (scleroBis)  in  the  coloid  degeneration  of  the  walls  of  the  retinal  vessels,  by  the 
moderate  collections  of  exudation  which  usually  appear  as  infiltrations,  but  not  unfrequently 
IS  eziidatioiu  between  retina  and  choroid,  gluing  together  these  two  membranes  at  intervals, 
ind  caodng  changes  of  tapetum  characteristic  of  the  exudative  form  of  retinitis.  At  the 
same  time  fibrinous  coagula  and  proliferating  cells  are  often  seen  in  the  vitreous.  The  choroid 
appears  infiltrated  with  serum,  and  its  tissue  spongy ;  the  connective-tissue  cells  of  its  stroma 
appear  swelled,  clouded,  and  some  of  them  changed  to  coloid  bodies.  The  delicate  vessels, 
especially  the  network  of  th)e  choriocapillaris,  had  their  walls  thickened  by  a  highly  refracting 
sabstanoe,  but  their  caliber  contracted  or  quite  obliterated  (scleroted)^  that  is,  they  partici- 
pated in  a  degeneration  which,  according  to  recent  investigations,  is  said  to  extend  to  all  the 
smaller  Vessels  of  the  body,  and  is  regarded  by  many  as  the  actiud  starting-point  of  Bright' s 
disease  (Kturnnanl^  R.Meyer).  The  limitans  of  the  choroid  appeared  normal  or  strewn  with 
edoid  masses  ( Virchow^  IL  Muller^  Zenker ^  Schiocigger). 

4.  In  a  fourth  form  of  retinitis,  which  may  be  called  purulent,  suppurative,  occa- 
rionally  also  tuberculous,  the  greater  part  or  the  whole  of  the  retina  and  papilla 
appears  remarkably  clouded  and  hyi>er8emic  at  first,  but  later  becomes  opaque, 
pus-colored,  containing  similar  extravasations  to  those  in  the  former  class,  swells, 
mcreases  in  thickness,  becomes  looser,  and  in  places  breaks  up  into  a  purulent  mass, 
while  simultaneously  purulent  products  collect  on  one  or  both  surfaces ;  or  the  pro- 
duct collects  to  a  tubercular  swelling,  wliich  subsequently  liquefies.  The  vessels  are 
mostly  covered  by  the  inflammatory  product,  and  partially  also  even  compressed. 
In  many  cases  some  tninks  or  branches  appear  filled,  sausage-like,  wdth  purulent 
product,  and  much  bulged  out  (  Wedly  C.  Hitter,  NatjeT). 

In  the  purulent  form  of  retinal  inflammation  also,  this  coagulable  substance  is  found  as  the 
basis  of  the  product.  It  is  always  very  cloudy  from  fatty  detritus.  The  characteristic  essen- 
tial parts  of  the  product  are  pus  corpuscles.  In  some  cases  they  have  been  found  only  in  the 
nenroos-filament  layer,  where  they  pressed  close  on  each  other,  while  the  remaining  strata 
praienfced  the  signs  of  a  diffuse  non-purulent  inflammation,  and  then  also  appeared  saturated 
with  coagulated  fatty  product.  As  a  rule,  however,  the  pus  corpuscles  show  themselves 
r^trywhfre  within  the  swelled  gelatinous  tissue  and  in  the  exudation  on  the  free  surface,  and 
prejt*indrrate  usually  even  to  such  an  extent  that  they  cover  up  everything  else.  With  them 
oft«n  appear  fat  granules,  rarely  large  masses  of  coloid  bodies.  The  nervous  elements  and 
fibn>us  framework  suffer  always  very  early  from  fatty  degeneration,  and  are  usiuilly  quickly 
dntroyed.  Of  the  nervous  elements,  the  nervous  tul)es  and  ganglion  cells  are  especially 
eauily  destroyed,  while  the  grannies  and  elements  of  the  rod  and  cone  layer  continue  for  some 
time,  or  at  most  become  cloudy  and  swell. 

In  very  intense  suppurative  retinitis,  particularly  in  the  tubercular  form,  true  pus  corpuscles 
arf  not  developed ;  but  the  retina  rather  appears  entirely  changeil  at  intervals  to  a  more  or 
IsM  pnmleiit  or  cheesy-looking  mass,  whose  chief  constituents  are  fatty  detritus  and  a  num- 
ber of  irregularly-formed  nuclei,  which  divide  up  and  quickly  undergo  fatty  degeneration. 

Suppurative  retinitis  occurs  almost  always  with  extensive  depositions  of  pus  in 
tlj*-  choroid  and  vitreous,  and  as  a  rule  it  is  only  a  partial  symptom  of  choroiditis,  or 
■«till  more  of  panophthalmitis  suppurativa.  Suppurative  retinitis  only  very  excep- 
onally  appears  primarily  and  pure,  and  then  is  usually  a  result  of  purulent  embolia 
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of  md  n    nal  v<>9ael8  ( Vlrthoit,  2^aQeT),     It  m  alvroys  ebaraeteri^ed  lij  ^ 

^  ac^te  C       r  -^   ich  producte.     Even  in  a  few  days  the  already  mostly  or  ent 
blinded  ret:!  leara  to  a  great  dfgrct?  or  throughout  its  ejitcnt  much  prcsstid  : 

word  and  cove  by  purulent  producta.  Th(^n  the  other  organs  of  the  globe 
participate,  oi^d  the  eyeball  is  cb'jstroyed  by  atrophy  or  pbtUiaa,  with  the  symp 
of  ponopbthabiutis  (see  CfumndUit  Bnppuratim}, 

&     The  Tv^im.%  euflens  viiry  pedidkr  ehHOigas  is  many  ou«  of  Lcucieimft  from  the 
amouat  of  white  ftn4  md  bUod-ocrriHiiicka  uxailnd  from  the  coeigfisied  v«««eU  (Ziefrn 
Bc!r^fcrr^  S^r7i<onf  Sr^jjur^i^  T^bvr),     The^e  b1ood-carpu«cl<jA  &re  usuiJIy  ooUect^d  in  ioai 
Bpotii,  pHTticulArly  in  the  periphery  of  tbc  r^tinA  and  in  the  region  of  tlie  macula  lute&,  i 
form  of  BmAl3  or  Ujrg43^  roixad,  ekTstiad  mfl*»eis  of  a  whitiab-yelltiw  o€)k>r,  which  aie  u  i  i 
though  not  »lw»yft,  Hnrroiiniled  by  a  ring  of  pale  violefc  homoTrhagic  dot**    The  emaller  i 


'  im,  partdf^oldirly  in  the  nerve-£itei  kj 
ottgb  the  thickn^tt  of  thu  retin*. 
the  normal  elcimeute  more  or  l«i  i 

J^htly  (jlpudyf  it^  connectiT^  tlAcoe  i 

s  aad  in  the  papilla  aBghtly  bulged  i 

th  pole  inol^t  hemorrhagic  fixtraviMiati 

<  region  of  the  papHK  and  arc  thed  i 

^  jtiiteh  thickened  by  th©  large  nnmb^rl 


are  found  <»pf qially  in  the  inner  layera  of 
the  larg«T  onea,  do  the  coittmryf  afc  *tTev_ 
blood-eorpuHjlc*  thus  crowded  togtsther  pni 
pletdy.    The  retina  morooTer  appears  tBdom 
what  hypertTophiedf  and  in  the  innm-  f^raa. 
■omotimeH  by  m2kB«<?s  of  nudel,  and  ati 
The  veaaels  are  very  mnoh  dilated,  pa 
bright^  brick-t^  bloody  imd  their  ad .  ™ 

exnd^l  white  blocMi-oorpuecie^,  An  hyperiruphy  of  the  nerre  elements  hju  hithearto  been 
aerred  but  once  {R€cJcUtighait*^n)\  m.  the  other  oa&6a  it  wa«  wauMng,  ii4  weU  u  every 
fatty  de^neration,  while  the  latter  usually  appear  rery  early  in  inflammatory  oonditiomi, 
the  retina;  hence  then  the  doubt,  whether  the  cc  itioa  ia  to  be  denned  aA  iu£aiumai^c^ 
the  narrow  Bensc  of  the  wt^rd,  aud  whether,  when  i  latter  oficurs,  it  ii  not  to  be  regan 
Aecchndary  and  additional,  is  jimtified  {Li^tr)^  In  _,  iition,  flaky  opacities  of  the  ritreoni  ut 
met  with,  and  in  one  ease,  partial  fatty  degesiefation  of  the  trunk  of  the  optio  nerve  has  b«ai 
obaervecL  The  development  of  leuuiemic  tumors  baa,  moreorer,  b«en  obacjrred  In  the  ebaros^ 
The  eymptoniH  were  those  of  an  apoplectic  iridochoroidltiA  with  ooloHsal  dilatatloiQ  of  the  to^ 
BelB  and  enormous  exudation  of  retl  and  white  Hood-corpuiwIeK  into  the  tisflue  of  ohoroid,  retini, 
and  vltreouA  humor.  This  finally  led  to  iTLxuiiant  growth  and  partial  atrophy  of  the  tapetom 
and  retina,  as  well  ad  to  docture  of  the  pupil  {SfirnUfh),  The  course  of  th«  affectiofi,  w^ta^ 
ing  to  obAervatiauB  that  have  been  made,  has  been  chTonic  and  variable,  inaxninch  ait  Ihfl 
Ifluciumic  mBAses  repeatotUy  di^pp^ared  and  n^appeared.  Retinitis  lencn'mlca  may  be  distin- 
gnished  opbthahnoaooploaUy  by  a  very  marked  oran|ffl-yellow  oolor,  and  a  sUght  veU-ltke 
opacity  of  the  fimdns  oculi,  by  indifitLuctnep  ^  of  thd  boTder  of  the  papilla^  and  by  dimiuutltA 
in  the  si&e  of  the  arii^rieK,  which  appear  of  a  pale-yellow  ooior,  withont  any  mixture  of  red 
There  is  a  very  marked  blidiih-red  color,  running  into  pink,  of  the  widely  dilated  and  tortuooa 
veins,  which  arc  indintinetly  defined  and  surroutided  on  both  sides  by  a  narrow,  band4ika 
white  line.  The  leuca^mie  mscses  appear  aa  bright  whitish -yellow  spotn,  if^eneraUy  round  >Dd 
somewhat  elevated,  which  are  usually  surround^  by  a  ling  of  pale  vlolei,  round  dot*  (Qt 
Be^'kfrr),  As  long  aa  the  afTcction  is  limited  to  the  retina,  its  Hnblective  mauifcstatioii  ii 
a  relatively  trifling  diminution  i^  the  acuity  of  vision,  wMch  is  easily  overlooked.  In  oQe  mm 
a  central  maa«  of  exudation  had  given  rise  to  metamorphoinda  without  much  diminution  in  iEt« 
peroeptive  power  of  the  ycUow  npot ;  bencc  it  Ie  believed  that  the  leuetL^tmc  ma«s  was  ikitnabed 
in  the  choroid  (O.  Bi^eker},  The  riew,  that  these  mas»cs  in  the  interior  of  the  eye  aro  a  qoq^ 
Btant  occurrence  in  leuosmiat  haa  been  refuted  by  more  recent  investigations  {Kn^^p^  0, 
Becker,  Simon). 

6,  Tbfl  nature  of  certain  proceasea  wbieh  are  niet  with  in  the  region  of  the  macula  lnt«a  liif 
hero  cause  very  marked  eb|ectiTo  changes,  generally  accompanied  by  grave  di^urbanoe  «f  the 
central  acuity  of  viaiou^  and  even  complete  defect  of  the  YiH^ml  Gebl  is  an  yet  ver^'  obecuiv. 

To  thift  category  belongs  the  «o-e?dled  oentral  recurrent  retinitii*  f  G'm^f>),     It  in  ebaract*- 
ixed  by  dark  pigmentation  of  the  excavated  macula  lutea,  and  by  the  development  of  a  lai 
number  of  white,  punctate  round  dots  which  surround  the  fovea  centralia  in  conoentrio  oii^ 
and  are  on  the  whole  very  variable,  aometimes  increasing  in  number,  sometimes  diintnm*^ 
and  oocanonally  even  entirely  disappearing  {Ed.  Jaeger^  Ifauthner).    The  process  is  mmnifed 
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■sbjaetrrelj  bj  a  sadden  oentral  defect  of  the  visual  field,  which  may  disappear  in  a  few  days, 
bat  may  repeatedly  recur  at  intervals  of  from  two  to  three  months.  At  first  during  the  inter- 
■riinnni  the  vision  is  unimpaired,  but  later  a  diminution  of  the  central  acuity  of  vision  occurs, 
ind  in  many  oases  even  a  very  marked  mctamorphopsia,  and  particularly  a  micropsia,  is  met 
vitfa.  The  process  is  oonsidered  to  depend  upon  syphilis.  The  best  results  have  been  obtained 
by  the  repeated  use  of  mercurial  inunction.  Iodide  of  potassium  and  Zittman^s  decoction  have 
pnnred  of  leas  value  ( Oraefe). 

In  some  cases  there  have  been  seen  at  the  yellow  spot  **  plaques  **  of  a  varying  size,  irregu- 
hriy  defined,  of  a  rather  deep  green  color,  and  without  any  elevation  above  the  surrounding 
tisnie,  which  were  surrounded  by  a  bright  white  border  (Ed.  Jaeger^  Mduthner). 

7.  The  diffuse  opacities  in  the  region  of  the  macula  and  papilla,  which  occur  in  the  so-called 
§  imholns  of  the  central  vessels  and  in  ischemia  retime,  are  of  considerable  importance.  It  is  as 
jft  an  mkUdded  question  whether  these  opacities  are  the  sign  of  a  real  inflammation,  or  of  the 
fitty  defeneration  preluding  atrophy  (See  Atrophy  of  the  Retina). 

8L  Farticolar  mention  should  be  made  of  the  circumscribed  oedema  of  the  retina,  i.  «.,  the 
eoDeetioo  of  a  serous  product,  more  or  less  rich  in  albumen,  in  numerous  cavities  of  a  varying 
die.  ^lis  csdema  is  observed  extremely  rarely,  if  ever,  in  children,  but,  on  the  contrary,  very 
freqnaatly  in  old  persons,  and  in  an  extremely  high  percentage  in  hjrpermetropic  eyes  and  in  those 
ilwled  with  senile  cataract  The  most  usual  situation  of  the  cedema  is  in  the  periphery  of 
the  retina,  where  it  sometimes  appears  in  isolated  spots,  sometimes  extends  like  a  belt  of  vary- 
ing breadth,  and  even  encroaches  upon  the  ciliary  portion  of  the  retina.  It  may  also  occur  in 
iMilated  spots  in  any  portion  of  the  retina.  It  involves  only  the  granule  layers  and  the  inter- 
nning  inter-granule  layer  or  the  external  fibrous  layer.  It  begins  with  small  cavities  without 
My  inflammatory  symptoms,  generally  in  the  external  granule  layer,  or,  more  correctly,  in  the 
dteraal  fibrons  layer,  which  thrust  aside  the  perpendicular  fibers  of  this  layer  and  cause  them 
to  hypertrophy.  When  the  oedema  is  situated  in  the  equatorial  region  of  the  retina,  these 
cavities  are  formed  in  the  inner  granule  hiyer,  in  most  of  the  cases  simultaneously  or  somewhat 
bier.  The  cavities  are  then  arranged  in  two  rows,  one  above  the  other,  which  are  separated 
from  one  another  by  a  dividing  wall  formed  from  the  inter-granule  layer  and  the  remains  of 
the  internal  granule  layer.  The  dividing  wall  upon  which  the  fibrous  bundles  on  both  sides 
are  lapported  becomes  constantly  thinner  according  to  the  growth  of  the  cavities,  and  finally 
^appears  entirely,  so  that  the  fibrous  bundles  of  the  outer  and  inner  layer  extend  from  the 
bjpertrophied  granulated  layer  to  the  limitans  externa.  The  atrophy  of  the  granules  in  both 
Isrers  then  begins  gradually  to  take  place,  and  soon  advances  to  complete  destruction  of  the 
nervous  elements  and  the  bacillar  layer,  while  the  remaining  layers  of  the  retina  are  usually 
oumpaired,  even  when  the  development  of  the  process  is  far  advanced.  The  cavities  arc  not 
however  always  formed  so  regularly  in  both  Uyers.  They  often  occur  only  in  the  external 
fbrous  layer  or  exclusively  in  the  inner  granule  layer. 

The  cavities  occurring  in  the  external  granule  layer  often  attain  colossal  dimensions,  and  then 
sppear  in  the  form  of  cysts,  formerly  described  as  coloid  cysts,  and  certainly  frequently  con- 
founded with  detachments  of  the  retina.  The  slighter  opacity  of  the  elevated  part,  the  sharply 
defined  limitation,  the  often  very  imusual  situation,  the  long  stationary  condition,  and  the  slight 
iaelination  to  sinking,  may  all  serve  to  distinguish  between  the  two  processes,  which  sometimes 
slso  complicate  one  another.  The  circumscribed  oedema  of  the  retina,  in  spite  of  its  frequent 
occurrence,  has  hitherto  excited  but  little  attention,  and  has  been  only  very  exceptionally 
demonstrated  with  the  ophthalmoscope  (Mauthner).  This  is  in  part  exphuncd  by  the  fact  of 
its  much  more  frequent  occurrence  in  the  most  extreme  periphery  of  the  retina,  and  by  the  cir- 
eamstanoe  that,  when  highly  developed,  it  is  usually  complicated  with  cataract 

It  is  believed  that  atheromatous  degeneration  and  the  consequent  disturl>anccs  in  the  cir- 
culation of  the  smaller  retinal  vessels  are  the  pathogenic  causes  of  the  uxlema,  and  thus  an 
explanation  is  given  of  the  frofjuent  combination  with  senile  cataract  It  is  certain  that 
soch  a  degeneration  of  the  vessels  is  a  very  common  occurrence  in  circumscribed  oedema  of 
tbe  retina.  There  have  also  been  frequent  opportunities  of  demonstrating  similar  cavities  in 
the  nerve-fiber  layer  along  the  veins,  in  cases  of  atheroma  of  the  retinal  vessels  {Iwanoff). 

%  An  opdema  occurs  in  the  region  of  the  papilla,  which  however  is  more  diffuse,  reatiily 
extends  to  the  neighboring  zone  of  the  retina,  and  is,  doubtless,  of  inflammatory  origin.  It 
oa-sMons  a  considerable  bulging  forward  of  the  optic-nerve  entrance,  generally  nnsymmet- 
ricaL,  and  is  usually  combined  with  hj-pertrophy  of  the  oonnective-tissuo  framework  and  of 
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the  nerve-fibers,  and  sometimes  with  great  swelling  of  the  vessels  and  abandant  hemorrhages 
{Twanqff').  In  one  case  a  portion  of  the  papilla  was  bulged  forward  by  inflammatory  oedema 
in  the  form  of  a  knobbed  tumor,  which  projected  into  the  vitreous  humor  {Mam). 

10.  Extravasations  of  blood  into  the  retina  and  papilla  are  very  common  compli- 
cations of  neuro-retinitis,  and  natural  consequences  of  injuries  as  well  as  of  lacer- 
ations of  the  vessels,  which  are  occasioned  by  a  stretching  of  the  retina  in  the  region 
of  the  macula  lutea  in  cases  of  rapidly  growing  posterior  scleral  staphylomata 
(Tig.  R).  Tliey  may  also  occur  spontaneously  in  atheromatous  degeneration  of 
the  vessels.  In  fact,  they  occur  not  very  uncommonly  in  -old  people,  particularly 
in  those  who  have  a  tendency  to  capillary  hemorrhages  of  the  brain.  Here  they  are 
sometimes  premonitory  of  a  pernicious  glaucoma.  They  are  also  very  numerous  in 
the  morbus  maculosus,  and  after  extensive  bums  of  the  integument  (Mooren). 
Hypertrophy  of  the  left  ventricle  (Schwsigger),  powerful  contractions  of  large 
muscles,  <j.  ^.,  in  coughing,  lifting  of  heavy  burdens,  etc.  {Secandi),  or  sudden  dim- 
inution of  the  intra-ocular  pressure  by  the  emptying  of  the  dioptric  media,  increase 
the  tendency  to  these  hemorrhages.  These  extravasations  are  usually  characterized 
by  the  sudden  appearance  of  a  more  or  less  extensive  dark  cloud  in  the  field  of 
vision,  which  follows  all  the  movements  of  the  eye,  and  at  first  has  sometimes  a  very 
distinct  red  color.  The  less  the  neighboring  portions  of  the  retina  have  suffered, 
so  much  the  more  sharply  is  it  defined.  On  the  whole,  retinal  hemorrhages,  particu- 
larly  those  occurring  in  retinitis,  frequently  disappear  entirely  without  causing  any 
lasting  injury.  Sometimes,  however,  they  leave  behiid  them  marked  disturbances 
of  vision,  which  must  be  explained  by  the  destruction  of  the  tissue  and  in  part  by 
the  inflammatory  reaction  set  up  around  them.  Extravasations  of  blood  in  the 
macula  lutoa  are  particularly  destructive  ;  and  these  often  occur  in  rapidly  advanc- 
ing staphyloma  posticum.  They  almost  always  lead  to  a  central  defect  of  the 
visual  field.  Brownish  and  black  masses  of  pigment  sometimes  remain  after  such 
extravuMations. 
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XI.  S.  175,  Anat.  Untersuchungcn,  Hannover,  1801,  S.  61.  Guttinger  Nachrichten,  18r>7,  Nr. 
87;  Arch.  f.  Anat.  nnd  Phys.  18r)8.  S.  250,  258;  die  Membrana  fencRtrata.  Leipzig,  isr>8; 
Ccntralbl.  1867,  S.  7Ct7.~Iiarknn,  Sitzungsber.  d.  Wien.  k.  Akad.  LVI.  l.—TTaasr,  A.  f.  O. 
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Anatomic  IL  Leipzig,  1854.  S.  648,  Cm.—llenl^,  Nachrichten  der  K.  GosellRchaft  der  WisR. 
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O.  V.  2.  S.  101  ;  VIII.  1.  S.  67;  X.  1.  S.  67,  74.  70;  X.  2.  S.  147;  XI.  1.  S.  89,  179.— .4mmo«, 
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1.     Diffuse    Neuro-retinitis, 

Symptoms.—  TJ^e  charaeteristia  are  a  regular  or  ilUd^ned  doudy  opacity  of 
the  retina  and  papilla^  mth  consequent  veiling  or  complete  enveloping  iff  the  poeteriar 
choroidal  boundary  ;  congestion  of  the  larger  vessels^  with  inclination  to  hemorrhages 
mistiness  or  darkening  of  the  visual  field. 

1.  The  ophthalmoscopic  appearances,  and  among  these  the  chief  symptom,  the 
cloudiness  of  the  retina  and  papilla,  are  not  always  very  decided.  For  the  ophthal- 
moscope throws  only  direct  light,  and  it  falls  almost  perpendicolarly  on  the  retina, 
that  is,  at  an  angle  that  is  not  favorable  for  a  sufficient  diffusion.  Hence  the 
homogeneousness  of  the  retina  and  papilla  must  be  considerably  impaired  if  the 
cloudiness  is  very  evident.  In  fact,  in  some  cases  it  is  very  difficult  to  determine 
with  certainty  on  a  pathological  cloudiness.  {Ghro.  lith,^  B.)  The  diagnosis  must  depend 
principally  on  disturbance  of  circulation,  extravasations  of  biood,  and  particularly 
on  the  rather  characteristic  subjective  symptoms.  This  is  the  more  necessary  as 
delicate  veil-like  opacities  of  the  posterior  portion  of  the  retina  not  unfirequently 
occur,  and  then  the  posterior  choroidal  boundary  appears  less  distinctly. 

In  some  cases  this  inflammatory  cloudiness  occupies  only  parts  of  the  fundus ; 
the  retinitis  appears,  temporarily  at  least,  partial.  Tiiis  is  proportionately  observed 
most  frequently  about  the  macula  lutea. 

Where  the  process  is  more  intense  and  the  product  formation  and  excretion  of 
fat  more  extensive,  the  optical  irregularity  of  the  retina  and  papilla,  as  well  as  the 
distinctness  of  the  pathological  cloudiness,  increases  in  very  rapid  progression. 

Then  the  retina  is  often  found  as  a  more  or  less  thick,  not  always  quite  regularly 
clouded,  whitish-yellow  or  gray  layer,  which  is  spread  out  over  the  choroid  as  a  veil 
(Mauthner)y  and  only  permits  this  to  glimmer  through  as  a  faint  red  color ;  hence,  also, 
the  optic  nerve  entrance  is  very  faintly  defined,  and  is  only  distinguished  from  the 
surroundings  by  its  brighter  color.  In  other  cases  the  choroid  is  entirely  hidden, 
the  fundus  appears  dull,  dirty  yellowish  gray,  with  dark  and  light  cloudy  lines;  the 
posterior  choroidal  boundary  is  completely  enveloped,  and  the  position  of  the  papilla 
is  often  recognized  only  by  the  common  exit  of  the  central  vascular  trunks,  and 
perhaps  by  a  pit-shaped  excavation  at  that  point.     {Chro,  lith,,  0.) 

Id  the  cloudiness  which  comes  over  the  fuudus  we  occasionally  observe  fine  stippling,  radiated 
striae,  and  delicate  marbled  appearances,  which,  as  before  mentioned,  depend  on  certain  anatom- 
ical conditions. 

The  accompanying  disturbance  of  circulation  often  shows  itself  by  coarse  radi- 
ated stria),  or  striated  reddening  of  the  papilla  and  its  vicinity;  but  more  frequently, 
ej^pecially  in  chronic  forms  of  inflammation  of  long  standing,  only  by  decided 
enlargement  and  tortuosity  of  the  venous  trunks  and  chief  branches.  The  arteries 
at  the  same  time  appear  of  normal  diameter  or  even  contracted.  Not  un frequently 
we  then  see  darker  and  brighter  spots  in  the  veins  {Chro.  lith,^  13,  0),  which  are  thub 
explained.  Where  the  inflammatory  product  is  extensive  the  veins  do  not  run  in  one 
layer,  but  sometimes  are  pressed  forward  by  the  swelled  part  of  the  retina,  sometimes 
sink  backward,  and  hence  are  seen  at  intervals  in  a  direction  approaching  their  axis. 

At  the  same  time  the  vessels  appear  quite  di>tinctly  or  are  much  veilcl,  a  phe- 
nomenon which  points  to  a  far  advanced  inflammatory  alteration  of  the  inner  layer 
of  the  retina,  or  still  more  of  the  vitreoufi. 
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in  mmt  uses,  ptrtieuUrlj  la  tba  Tery  chronic  forai,  w©  find  the  T&scular  trunks  and  tbeir 
I  bordered  br  brig]jt»  gllsteomg,  whilo  lines*  These  indicate  hypertropby  of  the 
■flbig  ind  tl^  B^n  most  clearlj  if,  white  exHmtniDg  with  tho  upright  imngt^  we  tura  tbc  mirror 
rfigllllf  M»  M  lo  throw  the  light  from  difTcFeot  directions,  {ikkn<ti^gerJ)  The  redei  is  then 
mbaUjt  vmj  decided,  particalarlj  in  tbfl  arteries.  ExceptionaUj  the  vea«e1a  appe&i-  aa  whila 
briBihiag  corUi^  wbich  onlj  permit  a  itery  itjdisstiijct  view  of,  or  altogether  hide,  the  blood,  thiii 
gfrlsg  tbe  ViSMli  the  appearance  of  being  ohlitcmted.  (A'a^eL)  We  may  then  often  hring  the 
Mood  to  f-iew,  and  prove  the  permeability  af  the  tube  by  throwing  a  Tery  am  all  reflection  direciJy 
m  111*  pttrt  of  the  reosel  in  queatloQ,  If  the  colamn  of  blood  doea  not  then  become  risibtef  we 
mmj  deefde  on  impermeftbiHty  of  the  fesseL    {Lubrtkk} 

A  Tei7  marked  hypensDiia,  extending  to  tbe  fioor  twigs^  U  not  by  si^y  means  oa  ordinary 
if«i|irlaiii,  but  Is  qoil«  rtre^  and  tbea  n^oaliy  oocon  at  the  T«ry  eommencement  of  a  retiiiitia, 
higiiMiiiiiji  with  great  inteaaitj*  It  la  cbaracterizfid  by  a  fine  red  e tippling  of  ibc  retina  and  by 
Ibe  it|)f>«aratice  of  a  ddic«te»  closei  tretil»-lLke  or  looped  network  of  ressela.  Aa  a  rule,  this  U 
^batnl^  and  at  moat  the  papilla,  especially  ita  peripberal  ioDe»  is  found  very  bypereemic,  no  that 
ibe  optic  dioc  ia  elevated  hnt  little  if  at  all  ahove  tbe  real  of  the  fundus. 

Henioirhagic  extravasatlona  (Ohr^,  lith.^  B,  0)  are,  it  ii  tme,  not  constant  syinp- 
loeis,  tint  stOl  tbej  ocour  very  frequently,  Tlu-y  appear  »b  d«rk  or  bright  bJtiod-red 
poinfA,  siricB^  or  spots,  whose  boundaneB  are  ftotnatimes  Bharp,  soTiictimes  blorred* 
TJiirj  frequently  lie  quite  i^ut^eifit-allj  on  the  veins^  and  are  thea  very  diBtlnor, 
»flpeeial1y  in  tbe  re^on  of  bright  eiodsition  patchee.  But  mord  frequently  they 
He  deeper,  and  ai*e  then  hiddt^n  by  the  cloudiness  as  by  a  veil  Where  tbey  are 
werj  BUinerona  or  ejctcnsiTe  wa  call  it  nturo-retinitit  up^tplectiea^ 

Thia  fortn  occur3  espcciftlly  iti  old  people,  between  the  a^es  of  50  and  80|  and 
Is  tli«3i  probably  coniiect<;d  with  discnBo  of  the  vefisels  (I^ffnsUcher).  Ft  should 
te  fcigftfded  aa  a  |>eculiar  kind  of  retinal  inCarnmation  only  bo  far  m  the  extravasa- 
titio  sooiatiineB  repreeents  the  pnmaT?  affection,  und  the  iD^aniinatory  process  the 
rrttction* 

The  ophthalmoscopic  appearance  of  di^se  nctiro-retinitis  is  much  influenced  by 

toflAmmatory  clondlneas  of  the  ritreons. 

And  thifl  ia  larely  absent  in  the  oaeea 
that  f^mmeooe  acntely^  while  it  often 
oooors  in  the  ohronio  caaeo,  ftt  leoat  dtu- 
ing  estocerbationo.  It  ia  oometimea  ao 
dense  that  the  retina  can  not  be  Been  at 
all  through  the  ophthalmoseope^  More 
frequently*  howoveT*  it  ia  only  a  deli- 
eate  diJAiee  tniat  or  iiUght  tloudini^e 
tfrer  the  fondnOr  ocGOALonally  confined 
to  parte  of  the  latter*  and  showing  in- 
diBtliact  bordera  when  the  light  from 
the  ophthalmoscopic  mirror  faUa  oti  it 
in  oertain  favorable  direotiouL 

2.  The  eye  affected  with  pure 
nitinitia  offtira  objectively  little  ot 
Dnlhing  clae  that  h  characteristic. 
In  spite  of  far  advanced  dlffuee 
retinitis^  it  may  appear  quite  nor 
maL 
%  The  fotictiottftl  diatiirbances  of  thf?  retina,  caused  by  tlic  inflammation,  are  of 
tlie  paiaft  import&noe.  It  h  these  that  call  the  patient^s  attention  to  tho  disorder, 
«iil  IcAcl  Mm  to  mk  for  trt-atmeui. 
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Very  frequently,  especially  in  an  equal  distribution  of  the  inflflromatory  prr)dact 
in  the  retina,  the  functional  disturbance  shows  itself  by  an  equable,  more  or  less 
thick,  rapidly  or  gradually  increasing  cloudiness  of  the  entire  visual  field.  In  low 
grades  of  the  nffection  the  patient  complains  mostly  of  a  whitish  or  whitish-gray, 
frequently,  also,  a  yellowish  or  brownish-yellow  f'g,  which  envelops  all  objects  in 
the  visunl  field.  Examination  shows  a  marked  decrease  of  central  sharpness  of 
vision  with  proportionate  indistinctness  of  eccentric  vision.  In  higher  grades  of  the 
disease,  tlie  fog  is  thicker,  its  color  is  grayer,  even  to  ash-gray,  objects  appear  as  if 
enveloped  in  smoke;  central  vision  is  diminished  to  a  small  amount,  but  peripheral 
vision  disappenr^  to  simple  perception  of  light.  When  the  illnmination  is  slight, 
vision  is  entirely  lost ;  so-called  amaurotic  mist  exists.  In  the  highest  grade,  finally, 
the  qnnlitntive  perception  of  light  ceases,  the  affected  eye  can  only  distinguish 
between  strong  and  weak  illumination  of  the  visual  field. 

With  regard  to  the  pathological  conditions,  it  may  be  considered  as  probable  that  the  bright 
veil,  which  in  slight  degrees  of  the  afifectioo  lies  over  the  Tisual  field,  is  not  only  the  expression  of 
diminished  perception  and  conduction  of  the  nervous  elements,  but  must  be.attributed  mostly  to 
the  optical  irregularity  of  the  connective  tissue;  that  is,  it  is  like  the  disturbances  of  vision  from 
opacities  of  the  dioptric  media,  a  result  of  the  dispersion  of  the  light  in  the  inflamed  layers  of  the 
retina. 

In  fact  the  quality  of  the  disturbances  of  vision  in  these  forms  of  retinitis  offers  striking 
analogies  to  those  caused  by  corneal  opacities  covering  the  pupil.  Bright  illumination  of  the 
visual  field,  especially  the  action  of  intense  difi\ise  light,  increases  the  disturbance  of  vision  by 
tliickening  the  mist  and  giving  it  a  brighter  color.  Darkness  of  the  visual  field,  however,  acta  b^ 
not  permitting  the  passage  of  sufficiegat  direct  rays  through  the  anterior  retinal  layers  to  finally 
cause  distinct  images  on  the  bacillar  layer.  With  sufficient  illumination  of  the  visual  field,  and 
exclusion,  us  far  en  possible,  of  diffuse  light,  slight  cloudiness  of  the  inflamed  retina  does  not 
prevent  the  patient  from  perceiving  clearly,  with  the  center  of  the  retina,  even  small  objects  which 
c<)ntrast  with  the  background,  from  reading  ordinary  print,  &c.  But  the  patient  must  bring  the 
objects  nearer  the  eye  than  be  should  normally  do ;  so  be  strains  himself  and  can  not  use  his  eyes 
long  at  a  time.  Of  course  with  the  increase  of  the  inflammatory  product,  its  optical  effect  and 
the  disturbance  of  function  of  the  nervous  elements  must  increase.  In  decided  cloudiness  or 
complete  opacity  of  the  retina,  central  sharpness  of  vision  and  distinctness  of  eccentric  perceptions, 
are,  as  a  rule,  but  not  always,  much  diminished.  A  complete  exclusion  of  diffuse  light  is  necessary 
to  permit  the  perception  of  even  large  objects  which  are  near,  and  contrast  with  the  background. 
In  many  coses  vision  is  even  limited  tu  quantitative  perception  of  light. 

There  does  not  seem  t«)  be  any  steady  proportion  between  the  amount  of  disturb- 
nnce  of  vision  and  the  extent  of  the  product.  This  is  influenced  by  the  extent  to 
which  the  nervous  elementR  are  aflfected,  and  this  is  not  by  any  means  in  proportion 
to  the  collection  of  product  in  the  connective- tissue  framework  of  the  retina  and 
optic  nerve.  On  the  contrary  the  nervous  elements  are  not  unfrequently  well 
pies  rvcd  in  fiir  a  Ivnnced  proliferation  of  the  framework,  and  vice  teraa.  Hence  it 
not  unfreqnentiy  happens  that,  with  relatively  slight  cloudiness  of  the  retina,  great 
disturbance  of  vision  (even  only  sensitiveness  to  light),  may  be  observed,  without  any 
central  disease  or  proportionate  affection  of  the  nerve-trunk  being  the  cause. 

In  some  cases  of  pure  dili'use  neuro-retinitis,  limitations  of  the  visual  field  occur, 
the  functional  activity  of  a  smaller  or  larger  section  of  the  retina  is  entirely  losi, 
while  iIjo  rest  of  the  ret na  functions  with  the  above-described  restrictions.  Much 
more  frequently  there  are  interruptions  in  the  visunl  field,  i.  «.,  blindness  of  certain 
spots  lying  near  the  center.  They  appear  as  vacant,  thickly- veiled,  or  dark  spots  in 
tlie  field  of  vision.  Frequently  it  is  a  single  spot,  lying  centrically  or  eccentricallv, 
a  rin;^  surrounding  the  center  of  the  visual  field,  &c.    In  other  cases  there  are  several 
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«pot8,  Tarying  in  fonn  and  size.  The  boundaries  of  these  limitations  and  int<jrnip- 
tioos  are  usually  less  distinct  than  in  those  amblyopic  states  caused  by  cerebral  or 
opticMierve  disease.     (See  AmaurosU.) 

There  is  no  doubt  that  extravasation  of  blood,  and  sometimes  thick  opacities  in  the  yitre- 
OQi»  may  caoae  partial  darkening  of  the  visual  field  ( Graefe). 

Besides  these  subjective  symptoms,  others  often  appear,  which,  however,  on  account  of 
their  inconstancy,  are  of  but  little  value  in  diagnosis.  Patients  often  complain  of  a  pecuUar 
^iimmertng,  gUttering,  trembling  obscurity  in  the  visual  held,  which  is  now  more,  now  less 
promineni.  Sometimes  the  visual  field  appears  colored,  yellowish,  reddish,  greenish,  ^c. 
Tntt  chromopsia  and  photopsia,  also,  not  unf requently  occur,  at  least  periodically,  after  severe 
mental  or  bodily  excitement.  They  are  most  frequently  observed  in  the  more  acutely  com- 
mencing processes,  especially  after  the  action  of  a  decided  irritation,  and  then  by  their  inten- 
sity mnd  duration  are  sometimes  very  painf uL  These  subjective  symptoms  point  to  a  con- 
tinmuioe  of  the  progressive  period,  and  hence  are  important  to  consider  in  making  a  prognosis. 
In  certain  rare  cases,  the  patients  see  objects  elongated,  irregular,  or  confused  {JJttamorphop- 
$ia).  lessened  (Jiiikropaia)^  enlarged  {Jfegnloptda).  More  frequently  disturbances  of  the  color 
sense  are  observed  (Leber). 

ActoAl  photophobia  and  pain  are  not,  however,  constant  symptoms,  but  are  frequently 
absent,  especially  in  the  more  chronic  forms,  and  in  the  later  stages  of  the  acute  cases. 

Caoset. — 1.  Diffuse  neuro-retinitis  is  often  developed  primarily  without  any 
ftM^i^able  cause.  More  frequently,  however,  it  is  excited  by  discoverable  internal 
or  external  injurious  influences.  Most  commonly  functional  irritation  and  wounds 
are  the  direct  causes — among  the  former,  excessive  intensity  of  illumination  of  the 
riii^ual  lield  by  sunlight,  whether  direct  or  reflected  from  l)right  and  glittering  o1>- 
ject^  Not  less,  however,  may  slight  intensity  of  illumination,  if  it  changes  rapidly 
and  often,  lead,  by  long  continuance,  to  retinal  inflammation.  But  most  frequently 
eacces>eive  straining  of  the  eye,  for  the  perception  of  small  objects,  is  the  source  of 
till**  affection. 

Among  the  first  may  be  reckoned  excessive  illumination  of  the  visual  field, 
wh«'thfr  from  direct  light  or  from  sun-light  reflected  from  briglit  and  glistening 
o>»j«.*ctj4.  A  sligliter  degree  of  illumination,  by  ra})id  and  frequent  variation,  may 
•db-j  after  a  length  of  lime  lead  to  inflammation  of  the  retina.  The  most  frequent 
cau>M-  of  this  affection  is  found  in  excessive  straining  of  tlie  organ  of  vision  for  the 
puqK»»e  of  .»*eeing  small  objects  distinctly. 

Thus,  hypennetropia  may  fonn  a  strongly-disposing  cause  (Sccohdi).  Dazzling 
colors  and  bright  objects,  Jis  well  as,  on  the  contmry,  slight  contrasts  with  the  l>ack- 
irniund,  flickering  or  weak  artificial  illuminations,  and  cloudiness  of  tlie  dioptric 
UKilia,  a«  well  as  all  eL*e  that  influences  the  tlistinctness  of  the  retinal  images,  have 
A  tm-at  effect.  However,  the  dunttion  of  the  straining  is  more  im})ortant  than  the 
t:,tf^:tftty.  Employments  causing  tlie  latter,  produce  mostly  only  inltwiion;  ]>ut 
Mintinuance  of  the  strahiing  while  th(j  irritation  is  present  produces  tlie  alteration  of 
l».'^ue. 

Wounds  cannot  affect  the  retina  and  optic  norvc  (//<x)  without  greatly  injuring  the  sur- 
rounding [>artH.  Hence  a  neuro-rctinitis  developed  uh  u  result  of  concussion,  blowH,  accidental 
••r  operative  solution  of  continuity,  etc.,  in  rarely  pure,  but  is  usually  accompanied  by  irido- 
cr.oriri< litis,  and  is  ofk'n  only  a  8ympt<^ni  of  i)an(»plithaliiiitiH. 

Thf  Mime  thing  holds  good  for  inilamniation  of  the  retina  occurring  after  injuries  of  the 
«»pt:c  nerve,  when  the  foreign  Ixxly  has  passecl  througli  the  globe  and  lodged  in  the  uerve  (//««, 
V'lr.  «A«///'//,  (f'nofv).  Division  of  the  optic  nerve  in  the  orbit  in  animals  {/foaotr,  Kutjil^ 
/-''-"'•),  or  as  a  conse<iuence  of  accidental  injury  {PnytnMahir)^  without  injury  to  the  globe, 
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leads  to  intense  white  opacities  of  the  retina  and  papilla.  The  margin  of  the  optic  disk  if 
completely  concealed  by  them ;  the  central  vessels  appear  partly  empty  of  blood  and  partially 
covered  by  the  opacity.  When  the  ciliary  vessels  are  partially  divided,  the  fondus  also  be- 
comes pale  in  spots  at  the  periphery,  but  the  coUateral  circulation  being  soon  eatabUshed,  the 
opacity  of  the  retina  recedes  and  symptoms  of  atrophy  appear.  In  one  case  {Pagetutecher)'tht 
retina  and  papilla  remained  deeply  pigmented. 

Among  the  traumatic  forms  belong  also  those  cases  of  diflfnaed  inflammafciion  which  oocft- 
aionaUy  result  from  rupture  of  the  vessels  and  escape  of  blood  into  the  tissue  of  the  xetiiia  and 
optic  nerve  {Pagetutecher),  In  this  way  congestions,  or  ultimately  heart  and  lung  disMtso,  may 
prove  causes  of  neuro-retinitis. 

Heart  disease,  and  especially  endocarditis,  causes  retinitis  sometimea  alao  by  throwing  off 
masses  of  exudation,  and  causing  embolism  of  the  central  arteiy  of  the  retina  ( Virchow). 
Difihse  inflammatory  cloudinesses  of  the. retina  are,  in  fact,  constant  symptoms  of  emboliam 
of  the  retinal  artery  (see  AmaurotdB).  Such  a  cloudiness  of  the  central  portiona  of  the  retina 
was  observed  once,  also,  in  thrombosis  of  the  cerebral  sinus  {Knapp). 

2,  It  is  also  said  that  diseases  of  the  liver  may  xmder  certain  oircumstanoes  canoe  inflamma- 
tion of  the  retina  {M.  Miiller^  Althof^  PagenUecher).  It  is  also  supposed  that  a  connection 
exists  between  retinitis  and  tuberculosis  {OalezotMki)  and  diabetes  {Ifeymann^  GaUxow9ki^ 
Noyes^  Ed.  Jaeger), 

3.  Diffuse  retinitis  most  usually  depends  on  constitutional  syphilis,  and  is  a  local- 
ization of  this  disease.  It  is  then  occasionally  accompained  by  irido-choroiditis  and 
keratitis  punctata,  or  with  iritis  alone.  Frequcntlj  iritis  precedes  it,  and  the  retinitis 
occurs  after  one  or  several  attacks  of  the  iritis,  without  the  latter  necesaarily  relaps- 
ing. Retinitis  is  peculiarly  apt  to  occur,  if,  during  convalescence  from  specific  iritis, 
or  before  entire  removal  of  the  disease,  the  eye  is  exposed  to  functional  sources  of 
injury.  As  a  rule,  however,  syphilitic  neuro-retinitis  exists  alone  in  the  eye.  It 
sometimes  affects  one  eye,  sometimes  both.  It  has  no  peculiar  symptoms;  its  syphi- 
litic nature  is  indicated  solely  by  the  presence  or  previous  existence  of  the  symptoms 
of  constitutional  sjrphilis. 

4.  Difl'iisc  neuro-r(?tinitis  is  also  frequently  secondary  to  some  disease  excited  in 
the  vicinity  of  the  optic  nerve  or  retina. 

a.  The  inflammatory  proliferation  not  uufrequcntly  begins  in  the  cranium,  and 
thence  proceeds  along  the  optic  nerve  to  the  retina.  This  is  culled  neuro-retinitis 
descendens. 

It  very  rarely  happens  that  the  inflammatory  action  is  propagated  directly  t<)  the 
fibers  of  the  optic  nerve  from  the  central  organs  of  the  sense  of  sight,  or  from  other 
parts  of  the  brain  through  which  the  optic  ncn^e  bundles  pass,  and  passes  in  the 
connective-tissue  she^ith  of  the  first  to  the  roots  and  trunk,  in  order  to  reach  the 
retina.  Genenilly  the  manifest  growth  in  central  foci  of  inflammation  is  confined 
CO  tlie  interior  of  the  l^rain  or  to  one  of  the  two  optic  tracts ;  in  the  orbital  portion 
of  the  optic  nerve  and  in  the  retina  it  only  reaches  the  degree  of  gray  atrophy  (st-e 
Atrophy  of  the  retina).  Still  cases  of  the  first  kind  do  undoubtedly  occur  (^Jihsnig. 
Leber ^  GaUzaicski). 

In  agreement  with  the  anatomical  relations,  it  is  moat  frequently  foci  of  disease,  CBpecially 
tumors,  in  the  region  of  the  middle  fosga  of  the  skull,  and  in  the  vicinity  of  the  corpora  quadri- 
gemina,  which  lead  to  a  descending  neuro-retinitis  {Gahzoirski).  Hence,  the  usual  sj-niptoms 
of  vomiting,  headache,  epileptiform  attacks  and  convulsions  are  accompanied  very  generally  by 
paralysis  of  all  the  cranial  nerves  from  the  i^rd  to  the  8th,  and  in  case  a  root  of  the  optic  nerve 
has  lost  its  functional  activity  by  the  [)rimary  inflammation,  by  sj-mptoms  of  hemiopia. 

A  m(nin;^ntis,  coincident  with  the  central  affection,  is  much  more  frequently  the 
cause  of  the  transfer.     Tlie  most  various  affections  of  portions  of  the  bniin  lying  at 
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•  dkUnoe  from  the  optic  centers  may  moreover  by  such  an  inflammation  of  the 

Bcmfanmes  of  the  brain  be  combined  with  optic  neuritis.     Basilar  meningitis  must 

be  regarded  as  one  of  the  most  important  pathogenetic  factors  of  neuro-rctinitis,  and 

we  dull  not  go  too  far  in  saying  that  basilar  meningitis  makes  its  appearance  in  the 

■ajority  of  cases  in  the  fundus,  and  that  the  ophthalmoscope  is  therefore  an  im- 

portaot  aid  in  the  diagnosb  of  meningitis.     In  fact  great  dilatation  of  the  retinal 

weeb  and  cedema  of  the  papilla  are  frequently  met  with  in  the  latter  affection ; 

honorriiages  and  even  diffuse  opacities  and  sometimes  eyen  large  inflammatory 

cxtnTasations  in  the  form  of  white  spots  may  be  demonstrated,  and  these  at  a  time 

when  the  symptoms  of  meningitis  ai'e  not  yet  pronounced  and  while  the  diagnosis  of 

the  main  affection  is  still  difficult  (Bouchut,  Clifford^  Oalezotpski). 

1%  MMj  be  affirmed,  that  whatever  may  give  rise  to  a  meningitlB  may  also  prove  a  cause  for 
tbtt  inflammatory  affection  of  the  nerve,  e.  g.^  wonnds  with  fracture  of  the  base  of  the  skull 
(JKuu,  Jacobi)y  tuberonlosis  {BouehiU^  Oalezowski)^  eta  Epidemic  cerebro-spinal  meningitis 
ako  plays  a  r&Ie  in  the  causation  of  neuro-retinitis  {Schirmtr).  Still,  under  such  circumstances 
this  is  of  a  suppurative  character,  and  will  therefore  be  described  under  suppurative  panoph- 
Ifaalmiiis.  The  agreement  between  the  products  of  basilar  meningitis  and  a  neuro-retinitis  de- 
pendent npom  it  by  no  means  necessarily  follows,  however ;  on  the  contrary,  diffuse  varieties  of 
Ihe  latter  may  easily  appear  as  consequences  of  tuberculous  or  suppurative  meningitis. 

Moreover,  the  descending  retinitis  is  not  uncommonly  observed  in  menin^tis  of 
the  convexity  of  the  hemispheres  {Douchut^  Blesdg),  in  tumors,  etc  in  the  most 
different  parts  of  the  cerebrum  and  cerebellum  (Bl^mg,  Leber,  OaUzawshi,  BenediJct), 
and  generally  under  conditions  which  do  not  admit  of  the  hypothesis  of  a  direct 
connection  between  the  primary  affection  and  that  of  the  eye.  Moreover,  the  orbital 
porCioo  of  the  optic  nerve  appears  entirely  uninvolvcd  in  manifest  descending  neuro- 
letinitis,  or  can  be  only  recognized  as  affected  in  slight  degree  and  partially  by 
smail  collections  of  nuclei  in  the  neurilemma,  or  by  partial  fatty  degeneration  of  in- 
dividual bundles  of  nerve-fibers  {Iwanoff,  Leber).  The  manifest  focus  of  inflam- 
mation then  appears  limited  to  tlie  most  anterior  part  of  the  nerve,  the  papilla  and 
ivtina  at  any  rate  are  separated  from  the  primary  intracranial  inflammation  by  unin- 
flamed  portions.  It  is  on  dent,  that  under  such  circumstances  there  can  be  no 
«4ueastion  of  a  propagation  of  the  inflammation  by  contiguity  of  tissue ;  and  that 
here  nervous  influences,  particularly  of  a  vaso-motor  nature,  must  rather  come  into 
play  {Benedilct),  just  as  in  the  atrophy  of  the  retina  which  frequently  appears  under 
idmilar  relations. 

The  affection  of  the  vessels  manifests  itself  in  not  a  few  of  such  cases  by  very 
great  dilatation  of  the  central  venous  trunks  and  of  the  vascular  network  of  the 
papilla  by  extravasations,  etc  In  addition  to  these,  cedema  soon  occurs,  in  con- 
iieqncnce  of  which  the  papilla  swells  up,  with  steep  walls,  wliich  are  only  open 
towards  the  macula  lutea.  Tlie  entrance  of  the  optic  nerve  may  remain  even  for  a 
long  time  in  this  condition  witliout  the  neighboring  retinal  zone  participating  in  the 
process,  while  the  connective-tissue  framework  sliglitly  hypertrophies.  Sooner  or 
Uut,  however,  a  true  inflammation  appears,  the  nerve-fibers  hypertrophy  and  in  part 
undergo  fatty  degeneration,  while  varying  quantities  of  neopla.stic  cells  are  collected 
t4igfther  in  its  tissue,  the  reddened  wall  becomes  more  and  more  opaque,  and  later 
<>n  the  retina  takes  part  in  the  changes  {Iwanoff,  Leber). 

The  above-mentioned  prominence  of  the  papilla  has  been  described  as  a  peculiar  condition 
oaJer  the  name  of  obstructive  neuritis  or  choked  disk  ( GraeJ'e)^  assuming  that  the  colossal  di- 
iSUfcioQ  of  the  vessels  can  only  be  caused  by  mechanical  hindrance  to  the  circulation.     This 
12 
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view  wan  Bup{)ortcd  by  the  fact,  that  in  the  majority  of  the  oases  at  first  observed  the  alTeetia 
wan  devcloiMMl  with  tiiniors,  which  were  situated  in  the  middle  fossa  of  the  skull,  and  posal^ 
f)r  actually  preBHcd  uiM>n  the  cavernous  rinus  ( Oraefe^  Hnlke),  Still  the  absence  of  all  sigiiirf 
obHtructiun  in  tiic  ciliary  and  orbital  circulation,  as  well  as  the  anastomosis  of  the  oentrd  irit 
iial  vein  witii  buth  ophthalmic  veins,  and  indirectly  with  the  anterior  and  posterior  fiuiil  li^ 
(Semmaitu)^  have  louf^  Hincc  been  regarded  as  valid  objections  to  this  view  (0.  Becker). 
all  this,  in  cases  of  obntniction  of  the  cavernous  sinus  which  have  been  anatomioally  i 
Htrated,  in  thromlMfUM  {Knopp)  or  compression  of  the  sinus  by  neighboring  tnmon  (si 
orbital  tumors),  the  cuHhion  of  the  orbit  as  well  as  the  conjunctiva  and  the  lids  presented  al 
the  symptoms  of  an  extreme  degree  of  congestion  and  oedematous  swelling,  but  the  nd 
]K>wer  had  not  as  a  rule  suffered,  and  tho  ophthalmoscopic  examination  was  either  ncgatifBar 
proved  the  existence  of  Hvmptoms  in  regard  to  the  thrombosis  which  have  been  found  in  eoih 
nection  with  embolus  and  ischaemia  {Knapp),  In  hydrocephalus  {Galezoicski)  and  tnmon  of 
the  brain  which  arc  complicated  by  increase  of  the  intra-cranial  tension,*  the  choked  disk  k  a 
exceptional  api>carancc ;  while  on  the  contrary  it  has  been  found  in  secondary  formations  wUbI 
ran  their  course  without  any  increase  of  the  intra-cranial  tension,  and  from  their  sitnttiai 
could  not  possibly  exert  any  iniiucnce  upon  tho  cavernous  sinus  or  upon  any  portion  of  tht 
optic  nerve  tract  Still  it  has  been  observed  in  softening  and  in  tumors  of  thecerebeDiB 
(Bfeasig^  Lebcr)^  and  even  in  basilar  meningitis  {Ifam).  Moreover,  certain  observations  pant 
to  the  supposition  that  the  disease  of  the  vessels  connected  with  it,  like  that  lying  at  the  bi|p 
tom  of  the  pulsating  orbital  tumors,  may  appear  primarily  without  any  obstmctiTe  caMi 
(  Wecktr).  Recently  it  has  been  believed  that  the  key  to  the  explanation  of  the  choked  dak 
has  been  found  in  the  distribution  of  the  lymphatic  vessels  (//.  iirhmidt).  If  the  doseljB- 
phatic  network  ramifying  in  the  lamina  cribrosa  is  actually  connected  with  the  arachaaiM 
space  by  means  of  the  K]mce  l>etween  the  two  sheaths  of  the  optic  nerve,  then  the  oedema  ol  thi 
papilla  and  alno  the  obRtruction  of  the  retinal  veins  in  the  region  of  the  papilla  may  in  thi 
f4inii)leHt  way  l>e  connected  pathogenetically  w*ith  an  abnormally  increased  intra-cranial  pni- 
Hurc.  In  fact,  cx])eriment8  upon  animals  corroborate  the  correctness  of  this  theory,  wUoh 
possibly  enters  deeply  into  the  patholog>'  of  the  eye  {.\fauz).  The  circumstance  that  the i»- 
called  choked  dink  apiM:ars  relatively  but  rarely  in  marked  increase  of  the  intra-oramal  pr»* 
Hure,  and,  on  the  other  han<l,  is  met  with  in  a  i)erfectly  normal  state  of  the  latter,  is,  howsfv, 
uTifavorabh)  for  the  al>ove  view.  Hence  obstructive  neuritis  may  for  the  present  be  regaidd 
jiK  a  variety  of  nruro-retinitis,  diHtingiiished  by  the  cDloHsal  dilatation  of  the  vessels  aid 
ti*demaUiUK  infiltration.  Mixttl  forms  alwo  are  really  h\  no  means  uncommon  occurrences  aid 
one  form  oftm  passes  over  into  the  other  {fir<uj\\  Lthn-). 

h.  More  rarely  the  i)n)ccs^  starts  from  X\w  soft  i)arl>  of  the  orl)it.  Tlif  neurtvn- 
tinitis  is  excited  l»y  neopla>tie  growths  (  O.  Ihrkr,\  Mnuthnri\  IHrifhhrrtj),  by  simple 
al)S('esses,  or  those  caused  l)y  caries  of  the  l»one,  i)erio-titis.  etc.  (Ilnlh  >,  by  erysiiH-U- 
tons  swelling  of  the  connective  tisMie  in  the  ori»it  (.1///.  Wtrhr,  (//•./// j,  wlu-tlier 
it  ]>e  caused  l)y  the  jmu'ess  of  j)roliferalion  pasMiig  ininiediately  to  the  sheath 
and  inm-r  neurilenuna  of  thi?  oi)tic.  nerve,  or  l»y  tlie  mechanical  ciTect.  prevvun-. 
tension,  etc.,  of  tin-  nerve.  In  the  latter  case  symptoms  of  congestion  in  the  ntiruJ 
ves*i«'ls  are  usually  very  perceptible  [firii'j't,  l\njt  i'.st>rh,r). 

r.  Finally.  neun)-ritinitis  fre<iU(iitly  siart-^  from  the  uvt-a.  Imh"!-*!,  ch»m»iiUi 
inlhinnnalions  rarely  terminate  ANithnui  participation  of  the  ntina  and  optic  iieni'. 
A<  a  rule,  lliisoc*  in>  quite  i-arly  in  the  disease.  When  the  .vymptoms  of  min'o-retinitb 
occur  j»n'maturely.  th«*  latter  takes  part  in  sympathetic  ophthalmia  i  fini't),  .)f»onh\. 

In  iri<li>-rli(»n)i«htis  and  irido-ou-lit.is  we  n»ay  oftm  m-v  thf  ant«  rior  zoius  of  the  retiiu  fa 
advaiuMil  in  tlic  intlaiiimati<ni,  ur  even  already  atri>plii«'d,  whilr  the  iM)j<tciior  parts  are  health 

rnou^dl   {/ntinnjf). 

The  Course  is  in  mn>t   ca^is  (hcidelly  <]in»nie:    even   the   c»)nimenci'nn'm 
<'tt«ii  (|iiM.    luiui.irked.  M-  pnnniiiiiit  symijtom-  an-  ah^rfit.  and  the  process  onlv  h 
t.:iy>  iN'  ll  i'V  ;i  LMVidu.d  dr(  n-.i^e  .»f  >haij)nr^>  i^\'  virion. 
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H€oee  to  monocular  cbronio  retinitis  the  affection  is  at  first  easily  overlooked ;  in  fact,  this  not 
Bofineqiieotlj  h^pens  even  where  it  is  binocolar,  if  the  persons  affected  are  not  observant,  and 
their  ooeapation  does  not  oblige  them  to  employ  themselves  with  small  or  distant  objects.  Then 
the  dise—e  sometimes  exists  for  weeks  or  months  before  the  increasing  weakness  of  vision,  the 
diSealty  of  going  aboot  at  night,  the  appearance  of  dark  spots  in  the  field  of  vision,  or  its  decided 
eootractioD,  render  impossible  all  doubt  as  to  the  existence  of  the  disease.  Ignorant  persons  often 
esa  Boi  give  the  date  at  which  vision  began  to  fail. 

I  maj  the  more  readily  be  imagined  as  the  decrease  of  function  is  not  at  all  steady,  but 
,  improvements  and  relapses  occur,  as  the  conditions  under  which  the  patient 
I  to  be  are  more  or  less  favorable.  Among  the  causes  increasing  the  degree  of  visual 
disturbance,  may  be  especially  mentioned  bodily  and  mental  excitement,  excesses  in  eating, 
drinking,  and  venery,  and  above  all  passive  congestion  of  the  superior  veoa  cava. 

In  other  cases  the  process  develops  more  rapidly  to  a  certain  point,  then  becomes 
chronic  and  proceeds  slowly  to  its  termination,  with  gradaal  increase  of  the  retinal 
alterations  and  oonseqnent  distarbances  of  yision,  with  or  without  temporary  remis- 
sions. 

Tbos,  witnout  other  marked  symptoms,  a  decided  diminution  of  central  sharpness  and  clear- 
ness of  excentric  vision  shows  itself;  the  functional  power  of  the  retina  fails  from  day  to  day,  and 
in  a  short  time  has  sunk  very  low— or  the  disease  begins  with  more  or  less  severe  headache,  ciliary 
neurosis,  photophobia,  chromopsia,  or  photopsia.  These  symptoms  continue  for  some  time  with 
rapid  decrease  of  vision,  but  then  recede,  while  the  disturbance  of  vision  continually  but  slowly 
increeaes.  The  former  is  observed  in  syphilitic  retinitis,  the  latter  in  those  retinal  inflammations 
vhich  are  excited  by  intense  functional  irritations. 

Of  conrse,  the  descending  forms  are,  as  a  mle,  preceded  by  symptoms  of  the  ori- 
ginal disease ;  bat,  exceptionally,  the  latter  remains  concealed  for  a  time,  and  the 
disturbance  of  vision,  with  the  characteristic  changes  in  the  optic  papilla,  appears 
firft,  and  it  is  only  snbseqaently  that  its  dependence  on  an  intracranial  affection  is 
discnyered.  Then  the  nenro-retinitis  and  accompanying  disturbance  of  vision  often 
develop  very  rapidly,  one  or  several  days  suflBcing  for  the  complete  development  of 
the  characteristic  symptom**,  and  for  reducing  vision  to  the  quantitative  perception 
of  light  or  entire  blindness.  Arrived  at  this  point,  the  process  becomes  more  chronic 
and  goes  on  to  its  termination. 

BesnltSw — Diffuse  retinal  inflammation,  with  some  exceptions,  is  to  be  classed 
among  the  curable  diseases.  This  is  particularly  true  of  those  f  )rms  that  at  their 
commencement  and  during  their  course  are  chronic,  in  which  the  inflammatory  pro- 
dact  Is  less  extensive  and  is  evenly  distributed,  provided  that  the  process  has  not 
existed  for  months.  Where  the  morbid  material  is  extensive,  whether  it  be  evenly 
distributed  or  collected  in  spots,  the  hope  of  a  complete  return  to  the  normal  state 
is  very  slipfht :  a  diminution  of  the  thick  mist  lying  over  the  field  of  vision  is  the  most 
that  can  be  hoped  for;  for  under  such  circumstances  the  nervous  elements  are 
usually  affected  very  early  in  the  disease. 

Under  otherwise  similar  circumstances  the  prognosis  is  more  governed  by  the 
duration  of  the  process  than  by  the  amount  of  diminution  of  central  sharpness  and 
exccntric  vision.  Indeed,  the  reduction  of  vision  to  quantitative  perception  of  light 
does  not  preclude  all  hopes  of  a  cure.  Interruptions,  and  cspeciidly  limitations  of 
the  visual  field,  have,  liowever,  a  worse  significance,  for  they  show  a  strong  partici- 
p-ition  of  the  nervous  elements.  Limitations  rarely,  if  ever,  depart;  a  clearing  up  of 
the  other  misty  parts  of  tlie  visual  field  is  all  that  can  be  expected.  Interruptions  of 
the  field  also  are  removed  with  difficulty ;  still  this  is  attained  sooner  in  recent  cases 
of  this  kind  than  in  contractions,  provided  that  the  case  ia  one  of  pure  diffuse 
Deuro-retinitia,  and  has  no  connection  with  any  intermediate  exudative  form. 
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Then  the  iotemiptioDS  decrease  in  extent,  the  affected  portion  of  the  field  of  rision  beoomet 
olearer,  more  transparent,  and  is  finally  lost  in  the  clear  parts  surrounding  it  This  clearing  up 
'  is  not  nnfrequentlj  irregular.  The  blind  spot  divides  into  several  smaller  ones,  between  whidi 
objects  appear  more  and  more  distinctlj,  till  finally  the  blind  spots  are  lost  in  the  increasing 
bright  intervals ;  or  the  spot  clears  from  the  center*  forms  a  ring,  which  gradoallj  loses  in  width 
and  darkness,  divides  into  arcs,  and  disappears. 

Henceforth,  even  in  the  most  favorable  oases,  a  tendenoj  to  relapse  remains, 
which  the  slightest  external  or  internal  injary  can  make  the  sonrce  of  a  new  disease, 
and  which  consequently  requires  the  strictest  attention. 

On  the  whole,  even  in  the  absence  of  contractions  and  intermptions  of  the  yisoal 
field,  a  restoration  of  normal  function  is  only  attainable  in  the  mmority  of  cases. 
Frequently,  with  some  cloudiness  of  the  retina,  a  more  or  less  decided  mistiness  of 
the  visual  field  remains,  which  can  not  be  neutralized  by  optical  means,  and  not  onlj 
decidedly  interferes  with  distant  vision,  but  also  renders  the  patient  unfit  for  con- 
tinuous occupation  with  small  objects,  reading,  writing,  sewing,  &iO. 

Not  unfrequently,  also,  the  clearing  up  of  the  visual  field  is  only  temporary, 
since  sooner  or  later,  under  successive  changes  and  partial  absorption  of  the  inflam- 
matory product,  atrophy  occurs,  which,  in  the  commencement  at  least,  may  be 
confined  to  the  connective  tissue,  but  with  time  draws  tlie  nervous  elements  into 
the  affection,  and  leads  to  new  incurable  cloudiness,  to  interruptions  and  contrao- 
tions  of  the  visual  field.  Of  course,  this  result  is  the  more  to  be  feared  the  greater 
the  intensity  of  the  process  and  the  greater  the  amount  of  the  product,  the  longer 
the  infiltration  of  the  retina  has  existed,  and  the  less  suitable  the  condition  of  the 
patient  during  and  after  treatment. 


The  atrophy  thus  caused  does  not,  however,  present  itself  in  the  cloudy  form.  Exceptionally 
it  has,  in  the  later  stages,  more  the  stamp  of  pure  or  gray  atrophy,  and  this  is  most  frequently 
observed  in  the  descending  forms  of  neuro-retinitis.  The  inflammatory  products  in  the  papilla 
and  the  surrounding  zone  of  the  retina  are  then  fully  absorbed,  b-at  the  atrophy  goes  on  under 
the  influence  of  the  primary  affection. 

Treatment.— The  leading  indications  for  treatment  in  retinitis,  as  in  ai  other 
infiammations,  are,  to  avoid  and  remove  all  injurious  influences  which  are  calculated 
to  excite,  maintain,  or  increase  the  process ;  to  restrain  and  suppress  the  develop- 
ment of  tissue;  to  cause  the  removal  and  absorption  of  the  diseased  product,  with- 
out endangering  the  still  existing  normal  elements. 

First  of  all,  it  must  be  decided  whether  the  retinitis  is  a  secondary  affection,  and, 
if  it  is,  actively  to  combat  the  primary  disease,  if  still  existing.  We  must  especially 
bear  in  mind  the  frequency  of  a  syphilitic  origin.  Where  this  is  found,  or  is  prob- 
able, an  energetic  antisyphilitic  treatment  should  be  commenced. 

In  every  case,  by  ordering  a  suitable  regimen,  we  should  attempt  to  restrain  and 
remove  all  caases  for  increase  of  the  existing  disturbances  of  circulation  and  of  the 
inflammatory  state  of  irritation.  For  the  latter  purpose,  it  is  most  important  to 
secure  functional  inactivity  of  the  eye.  Rest  is  recognized  as  an  excellent  anti- 
phlogistic; indeed,  it  is  the  one  least  to  be  dispensed  with.  For  securing  perfect 
rest,  we  may  best  employ  a  well-fitting  protective  bandage,  which  perfectly  closes 
both  eyes.  For  this  to  fulfill  its  object,  it  should  not  be  removed  unless  in  a  dark 
room,  and  while  the  lids  are  kept  closed.  Frequently  lifting  it,  especially  in  bright 
places,  or  even  trials  of  vision,  are  dangerous,  as,  on  account  of  the  long  closure  of 
^e  eyes,  the  contrast  of  bright  light  is  much  hightened,  and  its  irritating  influence 
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inoraated.  Foolish  and  stupid  patients  thns  often  rnin,  in  a  few  minntes,  all  that 
eoiutant  yarding  from  the  light  had  attained  in  a  week :  henoe,  in  snoh  individnals, 
the  prognosis  is  much  more  unfavorable  than  in  careful,  sensible  patients.  Usually  it 
IS  adyisable  to  recommend  remaining  in  a  dark  chamber,  and,  besides  this,  to  apply 
the  protective  bandage. 

Simplj  placing  the  patient  in  a  darkened  room  does  not  answer  the  purpose  so  well  as  a  pro- 
teetire  bandage;  for,  with  open  eyes,  the  patient  feels  constantly  tempted  to  try  bis  vision,  and 
thoa  atrains  his  eyes  not  a  little.  Moreover,  it  is  scarcely  possible  to  darken  a  dwelling-room 
quite  regularly,  and  sbot  ont  all  contrasts  of  illumination,  witbout  necessarily  impairing  tbe  ven- 
tilalioo,  and  thos  injuring  patients  otberwise,  in  tbe  course  of  a  long  treatment. 

Many  permit  tbe  patient  to  go  about  freely  with  open  eyes,  and  simply  warn  him  to  shun 
daisiUDg  light,  contrasts  of  illumination,  and  employments  requiring  constant  use  of  tbe  eyea. 
Still,  if  tbeae  rules  are  most  intelligently  followed,  tbe  cure  usually  progresses  slowly,  and  tbk 
ia  very  disheartening,  in  a  process  in  wbich  long  continuance  is  recognizedly  of  the  worst  infln- 

I  on  tbe  prognosis. 


As  direct  meons,  mercury  is  almost  universally  considered  necessary,  even  with- 
out regard  to  a  syphilitic  origin  of  the  affection.  It  is  now,  it  is  true,  discovered 
that  in  n^Ti-syphilitio,  and  especially  in  recent,  cases  of  diffuse  retinal  ioflammation, 
wonderfol  results  may  be  attained  by  the  above-mentioned  dietetic  rules.  However, 
in  to  destmctive  and  (especially  when  long  existing)  dangerous  a  disease,  the  anti- 
phlogistic powers  of  mercurials  and  their  proved  resorbent  qualities,  must  always 
be  regarded  as  a  desirable  assistance ;  and  it  appears  at  least  advisable  to  proceed 
^th  the  inunction  treatment,  or  with  the  internal  use  of  the  bichloride  in  increas- 
ing and  diminishing  doses. 

Local  blood-letting  and  other  antiphlogistic  remedies  render  scarcely  any  ser- 
Tice,  and  are  best  avoided. 

Usually  this  proceeding  is  to  be  continued  strictly  and  without  interruption  for 
ten  to  fourteen  days.  After  this  time  the  eyes  are  to  be  exposed  in  the  dark,  and 
the  increase  of  the  power  of  vision  carefully  tested,  but  at  the  same  time  all  strain- 
ing of  the  eyes  is  to  be  avoided.  Then,  in  favorable  cases,  a  decided  increase  in  the 
clearness  of  perceptions  shows  itself,  and  often,  also,  some  clearing  up  of  any  exist- 
ing interruptions.  If  this  is  not  the  case,  we  dare  not  hope  for  much.  A  preserva- 
tion of  the  still  existing  grade  of  functional  power  is  then  usually  tbe  most  that  can 
be  attained. 

Now  the  inconvenience  of  the  treatment  may  be  lessened,  but  the  patient  should 
ocmtinue  the  bichloride  for  some  time,  or,  if  inunction  has  been  used,  iodide  of  potash. 
The  diet  is  to  be  improved,  and  the  patient  permitted  to  wander  about  the  darkened 
room  with  his  eyes  open  for  an  hour  or  so  daily ;  or,  in  favorable  weather,  after 
sundown  in  the  open  air.  Gradually  the  time  for  this  freedom  is  lengthened,  aud 
finally,  walks  by  daylight  in  shady  places  are  permitted.  Tbe  patient  will,  at  the 
same  time,  with  advantage,  wear  smoke-colored  glasses.  Direct  and  also  dazzling 
diffused  sunlight,  lamplight,  &o.,  are  still  most  carefully  to  be  shunned,  and  where 
the  patient  can  only  keep  himself  from  them  with  difficulty,  it  is  best  to  apply  a 
protective  bandage.  When  the  patient  has  gradually  accustomed  himself  to  a  bright 
light,  he  may  go  about  under  the  protection  of  a  broad-brimmed  hat  and  smoke- 
colored  spectacles,  but  had  better  always  avoid  dazzling  light. 

The  patient  often  remains  unfit  for  work  which  is  at  all  straining,  for  continued 
writing,  reading,  sewing,  &c.,  and  perhaps  it  would  be  best  to  tell  him  so  at  first. 
Moreover,  long  after  the  commencement  of  entire  convalescence,  rigorous  care  of 
tbe  eye  and  avoidance  of  all  excesses  of  diet  and  regimen  can  not  be  too  carefully 
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ftttcudod  to,  if  we  wouM  Bvoid  relap&es*     Wh^n  anj  errors  of  T^fractioa  are  prt;sent^ 
•DiUble  »pectacl6»  most  of  ooufio  be  woru  when  «rork  ie  resume^!. 

AttthoritieB*— ^^i^r  Ueber  die  Anw«iidMtig  dm  A.ugRiiapiegfilL  L^ipxig,  1863.  5. 115,  IM;, 
—Liebnich,  A.  f.  0.  L  %  S,  U*l,  ktm.  Monatbl.  1864.  3.  397,  401,  AUu  dcr  Ophttt.  Ikrlio^  lS<as, 
Tat  8,  10.— Jif.  Jd6ff^,  Beitr&ge  sur  path.  Anat.  dei  A*igei,  1856,Ta£  Ifl,  U ,  13.— ^S«4«cri^^«p, Id. 
HoDfitbL  186-L  S.  S99»  VoHcRUDgea  aber  dea  Gi^brftticb  d^a  AugcuflpiegeU.  Berlin,  IBM*  S.  tt< 
•t  »«i.-T9^Aiw?/fl',  A.  f.  O.  TU,  1.  S.  70,  BU  83,— Bis^rfiM/«cA*r,  kliu.  BeobachtuugeQ.  Wi«»bul«it, 
186L  L  S.  61,  54,  II,  S.n.—Nagd,  kVm.  Motiatbi.  1S^^4,  S.  $U.^Grai/e,  A.  f.  0.1,1.  S.  «(5r»  H 
S.  S.  fiTT,  a^O,  29S,  TIL  3.  S.  &S,  aS,  Jtl,  Muoatbl.  186S.  S.  58,  &9,  ]864.  a  S67.— 7i^«T.  Wwatf 
aied.  Jabrbacher,  ISfll.  S.  I  ^,— ^A^ife^i".  01  mica  oc.  di  Geiipi'a.  Ri&aBunto.  Torino,  lSti5.  S.W,- 
j^tp  Beitt^ge  xiir  norm.  u.  path.  A  a  at  d^r  Gcimea.  Bawl,  IMB»  8.  ISt^. — R^myw,  ^Itzutigibenclli 
der  WioDflr  k.  Akad,  49.  Bd,  1.  8,  431,  5tL  Hd.  2,  S.  M^.—  Vtrchow,  deaeu  Arcbir.  X.  S,  l&l.- 
Knapp^  klio*  Monatbl.  1B04.  S.  402.—//.  Jf*J/ferund  .<«**?/,  Wfiraburg.  med.  Zeitschrift  11,  Irtl 
g,  Zfk^M^QalGowtku  Conj^esa  intern,  d'opbth,  Paria,  li**J3.  S.  110,— /ii^/i^AiAifli^  A  dm.  vt^xsxm 
OXk  OMtab  diaeasea  of  the  ejc,  etc.  LoodtiD,  1S63,  8,  333. — Btymitnnt  kVm.  MoaathL  IBM.  3. 1!9 
»Tg,  1866.  S.  281,  A,  f  0,  VIIL  1.  S.  llZ^-^Mana,  klin.  Moaatbl,  ]9<55.  3,  281.— iTomur,  ifeii 
isea.  S,  71.— if*  FUeA^,  ibid.  I8tltt.  S,  164.— ^*w*?.  ibid.  3.  S73*— XeyJ^w,  Vipchow's  ArfblT 
a9.  Bd.  3*  202.— *SiinfJf<?Aj  Beitrage  »ur  Qorm.  u.  path.  Anat.  dei  Aiiges.  L^ipxig,  1SS3.  S.  18,  St 
n.— /uJWfKjf,  A.  f.  O.  XI.  a.  S*  im^KogUr,  Zesde  Jairl.  Vemlag.  Utrecb(,  l®6i.  3,  1,  8,  IS, 

jy.  Jaeger^  Hand-Atlaa,  FigB.  fi3-65L — PrnjctmUch^r^  klin.  Beobacbtnugen.  Wcbsbadea. 
m  &  TO,  83 ;  A.  1  Q,  XV.  1.  S.  233w-JV«ff*i,  klin.  MonaiU  ISfla  8.  JI15.— <5rd</<f,  ^  1  a 
XTL  a  a  114,  116,  130, 14«t,  213,  215;  BerUa,  Id  Woobetiachrift  18iK  Nr.  W.—Kn^pp,  A 
t  O.  XIT.  X,  a  230."ea^t&>iPfli%  Axoh.  gau.  de  mei  18G7.  II,  6.  25S;  iSoa  II  a  0^  (SaOj 
1869.  L  a  47,  e*  «^.— J/anj,  CentoabL  ISTU  a  113;  A,  t  O.  XU.  L  3.  L^/wa«o#,  U 
MoDatbL  IB^  B.  4:31,  4-^Slts^ig,  Qenti&lbL  1»66.  3.  ^I ;  kL  Monal^blatt,  ISm  a  27^— 
Curnj/^  SitBiingiibeir,  d  Wwtt.  k-  Akiui  LYX — J/aMiAn*r,  Lebrb.  d.  OpbthHoopic  a  357,  361^ 
368,  ZlA—Ben^fliki,  Eleotrotharap.  18*54  a  ^iO,  S366,  XL  t^ArU.  Wiener  Augenkl.  Ber.  a  138^ 
i2«;  kL  MonatbL  ISfitJ,  B,  93L— 5al#^?Au(,  Gaz.  mod.  da  Paria,  1863,  Nr.  45,  46.— iVby^, 
Traniwot.  Amer.  Ophtk  Soo.  l86tL  a  71.— i/u^Jfc^,  Ophtb.  Hoip.  Repv  VI  3L  a  89;  I^mwt, 
1B67,  U.  a  3S5.— Jf<Mirm,  Opbtb.  Beob.  S.  387^  Ueber  aymp.  Opbth.  Ikrlin,  1860,  a  9a— 
Alexander,  kl  Monatbl  18G7,  a  2^—Sehirm£r,  ibid.  im>.  B.  275.— Vr^c^tw,  ibid.  1868l  & 
40y.— C7iiforrf,  ibid  lS6a  a  *2b2.—IIinertb€rff,  ibid.  1800.  a  74,— C?  J3i?^Jb?r,  ibid,  iSea  a  SIB; 
Wienar  AngenkL  Ber.  a  163,  ldS.—Kvget,  A.  1  O.  IX.  a  a  ISO.^-JflwAi,  ibid  XJV.  L  a 
147, 1&4.— /^6fr,  ibid  XIY.  Z  a  ^3,  353,  363  j  XV,  a  a  105;  kl  Mon*tU  ISOa  a  302,  8W. 
— ^(at'itJiAi^^,  kl  Beobaoh.  Riga,  1868,  a  79.—^  Sahmidi,  A.  t  O,  XV*  a  &  101 


2.     Exudative     Retinitis. 

871lipt01ll& — T?ie  eharaeteriitie  objective  symptoms  are  light-colored  spots,  hord^ed 
^  dark  pigment,  that  appear  in  the  fundus  of  the  eye  during  or  after  a  diffus  d  or 
eireuwi9cnbed  inflammcUory  retinal  cloudiness  ;  these  depend  on  the  destruction  of  the 
tepehtm,  tut  ultimately  also  on  the  atrophy  of  the  choroidal  tissue. 

The  ophthalmoscopio  appearaDces  vary  greatly ;  they  differ  in  almost  every  case 
and  in  the  different  stages  of  the  process.  Still  the  differences  may  readily  be  referred 
to  certain  types,  which  represent  bo  many  yjirictieB  of  the  inflammatory  process. 

a.  The  ophthalmoscopio  appearance  originally  often  exactly  resembles  that  of  a 
dlffbse  retinitis ;  only  later,  after  the  regular  cloudini  ss  of  the  retina  and  papilla 
has  beoome  less,  do  we  see  the  changes  in  the  tapetum  and  choroidal  stroma.  The 
jellowiah-red  tint  of  the  fundus  appears  pale  at  intervals,  or  is  in  some  places 
yellowish-gray,  or  even  dirty  white.  Frequently  the  structure  of  the  vasculosa  may 
•till  be  recognized  in  it.  This  is  either  indistinct,  of  a  delicate  dirty  gravish-brown 
eolor,  or  deep  shades  of  brown  are  very  prominent ;  still  the  outlines  of  the  indi- 
Tidnal  parts  are  in  places  at  least  less  re^iularor  wholly  distorted.  Between  them 
we  usually  see  some  tortnons  vessels.  Over  the  spotted,  or  more  regularly  pale 
fondos  are  scattered  heaps  of  pigment  of  various  sizes,  with  granular  borders,  varying 
from  bright  brown  to  coal-black,  sometimes  scanty,  sometimes  very  numerous. 
{Ckram,  lith.,  F.) 

h.  In  other  cases  tlie  disease  begins  with  the  symptoms  of  a  diffuse  or  nephritic 
neuro-retinitis ;  still  from  the  first  ihe  collections  of  exudation  are  seen  as  figured 
spots  of  variable  size,  which  are  grayish- white,  grayish-red,  or  yellowish-White, 
similar  to  the  surrounding  cloudiness,  but  deeper  colored.  (Chrom,  lith,^  0.)  They 
are  regularly  or  irregularly  formed,  sharply  or  indistinctly  bounded,  and  not  unfre- 
queotly  surrounded  by,  or  iriterspersed  with,  collections  of  pigment,  which  at  first 
appear  only  indistinctly  through  the  cloudiness.  When  the  infiltrated  retina  subse- 
quently clears  up,  and  the  exudation  gradually  disappears  by  absorption  and 
itrophy,  the  individual  foci  (points  of  infiammation)  retain  the  appearance  which 
has  just  becm  or  will  soon  be  described. 

Sometimes,  and,  as  it  would  seem,  particularly  in  the  nephritic  form,  these  spots  are  composed 
of  amall,  Tery  bright  (when  full  formed,  whitish-yelloir  or  pare  irhite,  and  then  very  brilliant), 
aagnlar  figures,  which  sometimes  hare  rounded,  sometimes  acute  angles.  {Chrom.  lith.f  J.) 
These  figures,  arranging  themselves  in  series,  form  a  sort  of  star,  whose  rays  all  converge  to  the 
loTes  centralis,  or  some  point  near  it,  and  extend  further  upward  and  downward  than  laterally, 
thoa  giving  the  apot  the  appearance  of  being  elongated  vertically.  It  is  believed  that  this  con- 
dition is  dependent  upon  &tty  degeneration  of  the  supporting  fibres  of  the  retina  {Mauthner). 

e.  Leas  frequently  the  inflammatory  process  is  originally  developed  in  circum- 
scribed spots,  and  forms  a  large  amount  of  product,  which  partly  inflltratos,  partly 
lies  on  the  posterior  surface  of  the  retina,  and,  under  certain  circumstances,  is  in  the 
tisBoe  of  the  choroid.    Hence  those  spots,  at  fii*st,  not  unfrequently  appear  raised. 
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and  in  certain  recent  cases  it  waff  thought  that  the  retinal  yessels  numing  oyer  them 
appeared  elevated  at  their  edges.  They  appear  as  reddish-gray  or  reddish- 
white,  sometimes  also  pure  white  or  yellowish  white  dull  spots,  which,  surrounded 
by  a  slight  blurred  border,  are  distinctly  defined  from  the  normally  colored  fundus. 
(Chrom.  lith.f  D.)  The  tapetum  is  still  hidden  by  the  extent  and  opadty  of  the 
product  in  the  foci,  but  occasionally,  even  very  early,  single  groups  of  proliferating  • 
pigmcnt-ceUs  approach  the  surface  and  appear  as  blue-black  or  brown  islands. 
Subsequently,  after  partial  resorption,  the  fod  become  more  translucent  Then  we 
may  often  see  the  structure  of  the  vasculosa  through  them,  and  between  them  some 
of  the  vasa  vorticosa.  (Chrom,  lith,^  D.)  More  frequently,  however,  the  pigment  is 
all  lost,  the  choroid  atrophies  more  and  more,  and  the  color  of  the  spot  becomes  a 
r3gular  grayish-red,  whitish-red,  whitish-yellow  (C%r<?m.  lith,,  E),  or  dirty  yellowish- 
gray,  occasionally  with  a  decided  inclination  to  green.  (Chr&m.  Uth,^  F.)  The 
vessels  of  the  vasculosa  are  then  usually  atrophied  as  far  as  the  affected  part  readies. 
On  the  border  of  the  spot,  and  outside  of  it,  are  almost  always  to  be  seen  clumps  of 
dark  pigment,  which  are  scattered  around  irregularly — exceptionally  have  the  con- 
tours of  bone-corpuscles  (Chrom,  lith,,  E),  or  are  branched.  In  one  case  bright 
yellow,  glistening  crjrstals  have  been  seen  in  the  spots  (Nagd). 

Usually  the  individual  fod  have  no  typical  form.  Their  figure  is  quite  irregu- 
lar (Chrom.  lith.,  D,  E).  They  are  usually  few  in  number;  often  there  is  only  one. 
But  they  frequently  attain  a  considerable  size,  and  may  even  cover  the  entire  fundus 
(disseminated  forms). 

Not  very  imcommonly  the  process  is  limited  solely  to  the  macula  lutea,  and  then 
assumes  very  peculiar  forms.  Sometimes  there  appears  here  a  coal-black,  round,  or 
even  angular  spot,  generally  very  sharply  defined  and  of  small  size,  which  is  occa- 
sionally surrounded  by  a  clear  white  space  of  varying  width,  whose  external  border 
often  appears  marked  l^y  granular  pigment.  In  other  cases  a  round  bluish  or  red 
spot  appears  in  the  region  of  the  macula  lutea,  surrounded  by  a  sharply-defined 
bright  ring.  More  or  less  extensive  circular  masses  have  exceptionally  been  found 
in  the  region  of  the  macula  lutca,  in  which  the  tapetum  has  entirely  disappeared, 
and  consequently  the  vasa  vorticosa  of  the  choroid  seem  to  lie  open  to  the  view 
(Ed.  Jarger).  « 

There  is  scarcely  a  doubt  that  these  forms  (Retinitis  circumscripta,  Firster)  are  to  be  re- 
garded as  exudative.  In  fact,  in  one  case  growth  of  the  layers  of  granules,  destruction  of  the 
bacillar  layer,  and  the  formation  of  a  vascularized  tissue,  deeply  pigmented  in  its  external 
layers  between  the  choroid  and  retina,  have  been  demonstrated  as  the  origin  of  a  circumscribed 
black  spot  in  the  macula  lutea  {Sdmi^ch). 


Another  series  of  cases  is  characterized  by  the  occurrence  of  numerous  rather 
sharply-l^ounded  foci,  which  all  have  a  roundish  or  oval  form,  and  are  at  least  partly 
bounded  by  a  line  of  dark  pigment.  Tliese  foci  are  occasionally  pressed  so  dose 
together  that  they  unite  to  form  large  spots,  and  can  only  be  distinguished  from 
each  other  at  their  outer  border  ( Chrom.  lith. ,  H) ;  or  we  find  only  in  the  vicinity  of 
the  macula  lutea  a  few  large  round  foci  collected  together:  at  some  distance  from 
this  they  become  fewer,  are  more  scattered,  and  are  much  smaller  {Chrom,  lith.,  G); 
many  appe^ir  only  as  pin-pointa  surrounded  by  a  broad  band  of  pigment;  or  they 
appear  as  solid  heaps  of  pigment.  In  some  cases  a  closer  connection  between  the 
foci  and  the  retinal  vessels  is  said  to  have  been  observed  (Nagely  areolar  form). 
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Where  the  exudative  neDro-retinitis  is  pare,  the  objective  symptoms  are  confined 
to  the  above-described  ophthalmoscopic  appearances.  Regarded  from  without,  the 
ere  appears  perfectly  normal ;  even  hypertemia  is  nsaally  absent.  Still  daring  the 
inflammatory  stage,  and  the  not  nnfreqnent  relapses,  we  frequently  meet  diffase 
cloudiness  in  the  vitreous,  which  renders  ophthalmoscopic  examinations  difficult. 
Oocsstonally  the  uvea  is  sympathetically  affected — ^the  symptoms  of  irido-choroiditis 
are  joined  to  those  of  retinitis. 

The  chief  subjective  symptoms  are  mistiness  or  darkening  of  the  visual  field ; 
tbeae  are  perfectiy  characteristic.  They  correspond  to  the  points  of  exudation  in 
poaitioD,  more  rarely  in  extent  and  form.  The  patients  describe  them  as  more  or 
lees  thick,  whitish  or  grayish,  rarely  greenish,  bluish,  &c.,  mists,  or  as  dark,  smoke- 
colored,  brownish,  or  black  spots,  as  irregular  or  even  interrupted  rings,  iso.,  which 
lie  over  a  certain  part  of  the  field  of  vision  and  hide  the  objects  in  that  part  The 
■enee  of  color  is  often  markedly  disturbed  inside  these  spots  {Ld>er), 

The  objects  lyiag  behiad  the  darker  parts  entirely  escape  the  Tision  of  the  patient,  while  those 
bcbiod  the  clearer  are  seen  as  through  a  misty  reil  or  smoke.  With  favorable  illumination  and 
■aitable  position  of  the  object  to  the  light,  these  brighter  spots  may  often  be  considerablj 
diminished,  and  so  much  cleared  up,  that  the  parts  behind  them  appear  mach  more  distinctly. 
If  the  spots  are  in  the  center  of  the  field  of  vision,  as  is  frequently  the  case,  on  account  of  the 
prefereooeof  exudative  neoro-retinitis  for  the  vicinity  of  the  macula  lutea,  reading  and  the 
recognition  of  small  objects  become  very  difficult  The  patient  must  then  frequently  aid  himself 
by  false  adjustment  of  the  optic  axes,  so  as  to  make  the  images  fall  on  ezcentric,  still  sound  parts 
of  the  retina.  But  if  the  center  is  free,  the  patient  can  often  read  the  finest  print.  Tet  general 
vision  Is  impaired,  the  visual  field  appears  interrupted  in  one  or  more  directions,  and  hence  the 
rceognition  of  large  objects  is  particularly  difficult.  These  obstructions  diminish  in  proporUon 
as  the  boandaries  of  the  darkened  spots  are  removed  from  the  center.  Indeed,  spots  at  some 
distance  from  the  center  are  only  perceived  on  careful  examination,  otherwise  they  are  quite 
overlooked  by  the  patient  The  functional  activity  of  the  periphery  of  the  retina  usually  remains 
aoimpaired,  as  exudation  does  not  readily  occur  there,  and  the  nerve-filaments  in  any  existing 
foci  are  affected  late,  if  at  all.  If  complete  atrophy  of  the  retina  and  choroid  occur,  there  is  also 
peripheral  limitation  of  the  visual  field. 

A  very  peculiar  appearance  is  given  by  the  curvature  of  lines  which  fall  in  arcs  of  the  visual 
6eld  corresponding  to  the  different  focL  This  is  seen  rather  oflen  in  exudative  neuro-retinitis, 
sad  is  particularly  noticed  at  the  edges  of  the  interruptions.  It  is  ascribed  to  differences  in  the 
level  of  the  retina  at  the  exudation  spot,  and  to  the  thereon  dependent  change  of  position  of 
the  elements  of  the  retina  and  optic  nerve  {For9ter\  which  are  again  referred  to  the  collection 
of  morbid  products  ( Clcuten),  or  to  the  contraction  accompanying  the  subsequent  atrophy  of 
the  retina  and  choroid.    {Knapp. ) 

Of  course  the  above-mentioned  characteristic  disturbances  of  vision  are  only 
witnessed  in  circumscribed  exudatiou  processes,  and  belong  particularly  to  the  later 
fUges  of  the  disease,  where  the  infiammation  proper  is  already  over.  When  the 
entire  retina  is  afifected,  and  the  vitreous  also  cloudy,  the  interruptions  disappear  in 
the  generally  thickly-clouded  field ;  frequently  vision  is  even  reduced  to  quautita- 
tive  perception  of  light. 

Cauiea.—  The  etiology  almost  corresponds  with  that  of  diflfuse  neuro-retinitis. 
The  exudative  form  is  frequently  developed  along  with  the  first.  Where  the  latter 
Appears  alone,  constitutional  syphilis,  either  acquired  or  hereditary  {Hutchimon)^ 
•ppears  to  be  the  cause.  The  development  of  posterior  scleral  staphyloma  also 
pltys  an  Important  part  In  high  grades  of  this,  particularly  when  the  patient  is 
idvanced  in  years,  exudative  retinitis,  and  the  peculiar  changes  in  the  fundus  caused 
kj  it,  are  often  observed.  (Dandera,)  Frequently,  however,  we  can  not  discover  a 
loffident  eaase,  or  in  fact  any  cause.  Often  not  only  the  origin,  but  the  time  of  the 
MBmencement)  of  the  disease  escapes  observation. 
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Some  cases  of  retinitis  circumscripta  are  without  doubt  caused  by  hemorrhages 
into  the  macula  lutea.  It  is  also  believed  that  sympathetic  influences  {Qntrfe),  and 
even  tuberculosis  {Coeeiut)  may  lead  to  exudative  neuro-retinitis. 

Course.— Id  most  cases  the  disease  develops  with  very  insignificant,  and  also 
very  evaDescent,  symptoms  of  irritation,  and  progresses  slowly  and  imperceptibly. 
If  the  points  of  ezadation  are  not  near  or  at  the  center  of  the  retina,  the  patient 
ofcen  overlooks  the  existing  disturbance  of  vision,  and  sometimes  years  pass  before 
accident  or  the  gradual  advance  of  the  spots  of  mist  over  the  central  part  of  the 
field  of  vision  call  attention  to  the  defect,  and  the  ophthalmoscopic  examination 
shows  old  collections  of  inflammatory  material.  In  other  cases,  particularly  where 
injuries  are  the  cause,  exudative  neuro-retinitis  suddenly  occurs  pure  or  in  the  above 
combination,  with  marked  and  even  alarming  symptoms  of  inflammation.  The  pro- 
cess rapidly  increases  to  a  certain  Light,  but  then  again  loses  its  intensity,  the  symp- 
toms of  irritation  gradually  disappear,  the  inflanmiation  itself  is  extinguished ;  only  its 
results,  particularly  the  characteristic  exudation  and  the  partial  clouding  or  darken- 
ing of  the  visual  field  dependent  on  it,  remain.  If  the  accompanying  irido-  choroiditis, 
hyalitis,  &c.,  have  not  caused  permanent  iiyury,  vision  imi)rove8  considerably,  the 
darkened  parts  of  the  visual  field  separate,  as  it  were,  become  smaller,  clear  up  in 
some  places,  and  spots  which  were  only  misty  again  become  clear. 

Arrived  at  this  point,  the  process  is  arrested.  Then  months  and  years  often 
pass  without  any  decided  change  occurring  in  the  symptoms.  Frequently  the  arrest 
of  the  process  is  complete,  no  new  points  of  exudation  fctrm,  and  the  old  atrophy 
more  and  more.  In  other  cases  the  disease  relapses,  the  process  starts  up  again, 
with  or  without  perceptible  cause ;  besides  the  old  foci,  new  ones  are  developed, 
then  the  inflammation  recedes,  to  flicker  up  again  after  a  longer  or  shorter  remis- 
sion, &c. 

These  relapses  are  particularly  frequent  when  the  disease  has  been  caused  by 
posterior  staphyloma  or  syphilis,  or  when  it  has  come  on  in  circumscribed  patches, 
unnoticed  and  without  apparent  cause,  durinj^  youth.  In  such  cases,  also,  the  other 
eye  is  usually  afi^ected.  On  tlio  other  hand,  when  injuries  were  the  cause,  the 
Inflammation  is  usually  limited  to  the  affected  eye. 

Results. — When  the  characteristic  exudation  is  present,  we  can  rarely  hope  to 
restore  normal  vision.  In  recent  cases,  proper  treat?nent  will,  it  is  true,  not  unfre- 
quently  cause  partial  or  entire  resorption.  But  the  affected  portions  of  retina 
rarely  become  perfectly  normal.  The  choroid,  also,  is  frequently  atrophied,  and,  by 
abnormal  reflection  of  light,  increases  the  disturbance  of  vision  caused  by  the  retinal 
changes.  As  a  result  of  this,  the  images  of  objects  in  the  region  of  the  affected 
part  are  at  least  veiled  or  blurred.     Occasionally,  also,  they  are  distorted. 

Usually,  the  resorption  is  only  partial,  the  remainder  of  the  exudation  becomes 
permanent,  and  gradually  causes  atrophy  of  the  affected  portions  of  the  choroid  and 
retina.  Then  the  anterior  layers  of  the  retina  ofcen  remain  intact,  while  the  poste- 
rior, as  far  as  the  collections  reach,  degenerate  more  and  more.  In  other  oases,  the 
atrophy  finally  affects  the  whole  thickness  of  the  retina.  Indeed,  within  the  bounds 
of  the  point  of  exudation,  the  retina  is  not  unfrequently  transformed  to  a  connective- 
tissue  membrane,  which,  covered  by  the  perforated  membrana  limitans,  is  firmly 
attached  to  tlie  subjacent  atrophied  choroid,  and,  besides  heaps  of  newly-formed 
pigment,  usually  contains  only  a  few  vessels,  which,  moreover,  are  partly  atheroma- 
tous, or  are  changed  to  connective-tissue  strings.  Fortunately,  this  process  of 
degeneration  is  usually  very  slow.  Indeed,  these  collections  often  exist  for  years 
before  the  affected  portion  of  the  retina  entirely  loses  the  sensation  of  light    There 


EXUDATIVE   BEXmiTIB.  187 

b  good  reason  to  suppose  that  atrophy  of  the  nervous  elements  is  oot  a  neces- 
mrj  ooDseqnence ;  the  changes  m  tbe  retina  may  be  permanently  arrested  at  any 
point 

The  portions  of  retina  and  choroid  lying  outside  of  the  exudation  patches,  in  simple 
ctset,  Qsoally  remain  quite  normal,  and  preserve  their  functional  activity  unimpaired. 
If  the  retina  is  not  too  much  altered  at  tbe  points  of  exudation,  or  if  these  are 
•leentrio,  and  not  very  large,  tbe  eye  may  remain  moderately  serviceable  through 
fife,  and,  under  favorable  circumstances,  it  not  unfreqaently  does  so.  Sometimes, 
when  the  affection  has  run  its  course,  the  disturbance  of  vision  is  not  at  all  propor- 
tioiiate  to  the  changes  in  the  fundus  observable  on  ophthalmoscopic  examination. 

If  the  neuro-retinitis  begins  in  youth,  however,  and  the  disturbance  of  vision  is 
Doch  felt  on  account  of  the  central  position  of  the  affected  parts,  functional  obtuse- 
nets  occurs  in  the  healthy  portions  of  the  retina  of  the  eye  that  is  solely  or  chiefly 
tffected ;  because  the  patient  soon  learns  to  suppress  the  perceptions  of  the  affected 
eye,  so  as  to  see  better  with  the  other,  and  the  former  is,  consequently,  thrown  out 
of  use.  Strabismus  not  unfrequently  occurs  under  such  circumstances.  Thus,  the 
portionB  of  retina  remaining  unaffected,  often  have  their  function  impaired  in  the 
farther  oourse  of  the  disease ;  if  the  points  of  exudation  are  extensive,  this  impair- 
Bieot  may  affect  tbe  whole  fundus.  The  cause  for  this  seems  to  be  disturbance  of 
aotrition  of  the  entire  retina:  for,  under  such  circumstances,  we  often  find  the 
dkief  branches  of  the  retinal  vessels  much  contracted,  and  less  in  number,  or 
partially  replaced  by  collateral  branches. 

Of  course,  the  patient  fares  worst  when  the  exudative  retinitis  is,  at  any  stage  of 
ila  course,  accompanied  by  irido-choroiditis,  which  can  not  be  quickly  suppressed. 
Then  the  bad  results  of  this  disease  concur  with  those  of  the  neuro-retinitis,  and  the 
tntl  result  is  not  unfrequently  entire  blindness,  or  even  atrophy  of  the  eye-haU ; 
that  is,  terminations  that  we  rarely  have  to  complain  of  in  pure  retinitis. 

Tho  treatment  must  always  be  puited  to  existing  cnditions,  and  corresponds 
almost  exactly  with  that  of  diffuse  neuro-reiiniiis.  (See  thnpter  on  this.)  For  this 
disease,  also,  the  inunction  treatment  during  the  proper  inflammatory  stage  is  the 
lest,  in  fact  the  only  reliable,  remedy.  When  properly  carried  out  in  recent  cases, 
the  absorption  of  masses  of  exudation,  and  the  clearing  up  of  spots  in  the  visual 
field,  is  often  indeed  very  satisfactory.  Where  the  condition  has  lasted  some  time, 
we  can  rarely  expect  more  than  an  improvement.  If  the  collections  are  already 
much  atrophied,  and  there  is,  in  fact,  no  product  there  to  be  removed  by  increased 
absorption,  of  course  this  treatment  is  as  ineffectual  as  any  other,  and  is  only  suit- 
able when  we  suspect  syphilis  as  the  cause,  and  wish  to  prevent  relapses.  Then  it  is 
uually  best  to  confine  ourselves  to  proper  care  of  the  eye,  and  avoidance  of  the 
eanses  for  a  renewal  of  inflammation,  and  to  the  preservation  of  the  existing  vision. 
If  a  relapae  occurs,  it  is  to  be  treated  just  like  a  commencing  disease. 

Local  blood-letting  is  of  little  or  no  use.  Tbe  revulsives,  especially  tbe  application  of  an  issns 
la  tbe  back  of  the  neck,  which  has  recently  been  brought  op  again  {^PatjenUecJier),  are,  at  all 
•vents,  soperflaooa,  and  bad  best  be  avoided. 

Altkarttiss.— Cbe0Mf#,  Ueber  die  Anwendang  des  Augeospiegels.  Leipzig,  1853.  S.  110, 182, 
Itl^tfrB^tfy  A.  £  0.  II.  2.  S.  258,  282,  291,  294.— ^<i.  Jaeger,  Bertrage  zur  path.  Anat  des  Auges. 
Wim,  1855,  Tat  5  ei  wt(i—Lubrei€h,  Atlas  der  Opbth.  Berlio,  1863,  Taf.  4,  5,  Q.—BigeneUcher 
mi  Samisek,  kl.  Beobachtongen.  Wiesbaden,  1861,  I.  S.  28,  II.  S.  ^.—Sdmisch,  Beitrage  zut 
•orm.  0.  path.  Aoat  dea  Auges.  Leipzig,  1862.  S.  ^^.—FCrtUr^  Opbth.  Beitr&ge.  Berlin,  1862,  S. 
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Nephritic   Retinitis. 

SyMptomi. — Thu  disease  is  characterized  by  the  formation  of  opaque,  punctate, 
istlaied  spots  in  the  diffusely  doudy  retina,  especially  round  the  entrance  of  the  optic 
MTttf,  accompanied  Ify  numerous  hemorrhage  extravasations,  great  local  congestion, 
snd  marked  diminution  of  the  vision, 

1.  The  ophthalmoscopic  appearance  yaries  according  to  the  time  of  the  examin- 
ation. At  the  very  commencement  of  the  affection,  great  congestion  is  noticed ;  the 
opCic-nerre  entrance  and  surrounding  zone  appear  reddened  by  numerous  injected 
mall  yeflsels ;  the  veins  enlarged  and  very  tortuous,  and  occasionally  lighter  and 
darker  spots  indicating  inequalities  of  the  retinal  surface.  The  arteries,  on  the  con- 
trary, are  rarely  dilated,  but  are  rather  apt  to  be  smaller  than  normal  Blood 
extravasations  soon  occur,  which  sometimes  appear  as  delicate  injections,  sometimes 
as  apots,  and  often  collect  so  as  to  cover  the  vessels.  To  this  is  soon  added  an 
extended  diffuse  veil-like  cloudiness  of  the  retina,  which  in  the  vicinity  of  the  optic 
papilla  rapidly  thickens  at  different  places,  and  presents  smaller  or  larger  white- 
gray  or  milk-white  spots,  with  irregular  boundaries,  which,  as  far  as  they  extend, 
aaore  or  less  completely  envelop  tlie  vessels  and  the  f  imdus  of  the  eye  (  Chro.  litL  J,  K). 
Elsewhere,  especially  in  the  region  of  the  macula  lutea,  small  gray-white  or  milky 
points  form,  which  rapidly  increase,  form  clumps,  and  often  unite  by  increasing 
turbidity  of  their  interspaces. 

If  the  process  of  proliferation  still  continues,  the  dusky  and  reddened  papilla 
and  neighboring  zone  of  the  retina  continue  to  swell,  the  grayish  or  milky  spots 
increase  in  size  and  number,  spread  over  the  papilla,  enveloping  it  more  and  more, 
rbange  their  color,  become  bright  whitish-yellow,  entirely  opaque,  glistening  like 
fat,  but  at  the  same  time  apparently  retract  into  the  posterior  layers  of  the  retina,  so 
tliat  the  enveloped  vessels  and  extravasations  either  partially  or  wholly  advance 
a«raln  and  become  more  or  less  distinctly  visible.  Finally,  these  spots,  and  after  them 
aU»  the  groups  of  points  lying  in  the  vicinity  of  the  macula  lutea,  coalesce  to  ^  ring- 
-hapfKl,  more  or  less  extensive,  fatty-looking,  yellowish  or  grayish  wall  {Iwanoff), 
uliich  is  only  indistinctly  bounded  from  the  swollen  and  grayish-brown  or  inlil- 
tnlfd  and  discolored  papilla,  but  towards  the  equator  usually  ends  in  a  zigzag  line, 
whose  salient  points  generally  correspond  with  the  larger  vessels.  Tliis  boundary  is 
sometimes  quite  sharp,  sometimes  striated  in  radii,  so  that  the  zigzag  has  a  flame- 
lib;  apfx^arance ;  sometimes  it  is  indistinct,  in  places  stippled,  or  has  a  marbled 
ap(iearance  {Chro.  lith.,  K).  The  iMjripheral  portions  of  retina  are  often  entirely 
©•--rmal  or  but  slightly  clouded;  frequently,  however,  they  have  a  marked  veil- 
iike  cloudiness,  and  are  in  some  places  strewed  with  gray-white  points  {Liebreich, 
Uaf^ff). 

Tlie  ophthalmoscopic  appearances,  during  the  proper  inflammatory  stage,  are 
not  rarely  indistinct  on  account  of  haziness  of  the  vitreous.  The  globe  also  presents, 
tf  a  rule,  no  prominent  objective  symptoms. 

Subjectively  the  affection  shows  itself  by  a  gradual  diminution  of  vision,  occa- 
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sionally  interrapted  by  temporary  arrests  or  improyements,  by  a  generally  irregular 
clondiness  or  darkening  of  the  field  of  vision,  with  or  without  peripheral  limitations 
of  it  Complete  amaurotic  darkening,  however,  rarely  occurs  from  this  form  of 
retinitis  alone. 

Causea — The  form  of  inflammation  of  the  retina  here  described  may  possibly 
be  dcyeloped  under  the  most  varying  pathogenetic  relations.  Similar  ophthalmos- 
copic appearances  have  been  observed  in  diabetes  {Ed.  Jaeger^  Noyes,  Bauchut),  and 
even  in  neuro-retinitis  descendens  consequent  upon  cerebral  affections  (Orctefe,  H, 
Schmidt),  As  a  rule  however  the  form  of  retinitis  in  question  is  dependent  upon 
Brighf  8  disease  of  the  kidneys.  It  often  appears  in  the  early  stages  of  albuminuric 
nephritis,  but  it  usually  makes  its  appearance  In  the  later  stages  of  the  chronic  cases, 
and  is  frequently  recognized  only  after  fatty  or  coloid  (amyloid)  degeneration  has 
appeared,  or  when  the  kidneys  are  far  advanced  in  the  shrinking  process. 

Hence  we  see  that  nephritic  retinitis  does  not  directly  depend  on  the  albnminuria.  Clinical 
obsenratinn  oon6nns  this  idea,  for  nnmerous  cases  occur  in  which  there  is  no  albumen  in  the  urine, 
or  if  present,  its  percentage  varies  without  any  corresponding  influence  on  the  course  of  the 
retinitis.  Just  as  little  can  the  anomalous  aeration  of  the  blood  (Orae/e)  be  considered  the  final 
cause,  for  the  changes  of  the  blood  recognized  at  the  present  time  are  common  to  all  cases  of 
Brigbt's  disease,  while  neuro-retinitis  is  not  a  constant,  or  even  among  the  most  frequent,  results. 
For  a  time  organic  disease  of  the  heart  and  consequent  congestion,  edema,  hemorrhages,  kc,  were 
thought  to  be  the  immediate  cause  {Iman,  Trattb^)^  and  this  the  rather,  as  hypertrophy  of  the  left 
ventricle,  valvular  disease,  he,  were  constant  accompaniments  of  nephritic  neuro-retinitis. 
(Schweigger.)  But  the  heart-diiease  may  certainly  be  absent  {Ndgel,  Secondly  Homer ^  Pagtn^ 
8tprher\  and  its  frequent  connection  with  the  form  of  retinitis  in  question  msy  be  explained  by 
the  fact  that  Bright *b  disease  very  commonly  leads  to  heart-disease,  and  on  the  other  hand, 
the  latter  is  an  important  pathogenetic  cause  of  the  former.     {Rokitantky.) 

Among  the  remote  causes  of  nephritic  neuro-retinitis  belong,  of  course,  every  thing  that  can 
excite  Bright's  disease.  Occasionally  we  find  tbem  both  with  marasmus  and  cachexia  as  a  result 
of  typhus,  miasmatic  fevers,  protracted  suppuration,  tuberculosis,  Ac.  ;  but  especially  as  secondary 
aft'ections  after  exanthcmatous  diseases,  particularly  scarlatina,  after  cholera,  py»mia,  after 
excessive  use  of  spirituous  liquors  or  active  d\\\vti\cSj  kc.  {Rokitaiuhy,)  Retinitis  and  albumi- 
nurea  are  also  observed  in  the  later  months  of  pregnancy  (i%t{7«»^^A«r,  5««>n<ii,  GaUzoxcfH), 
and  then,  as  in  heart-disease,  the  nephritis  is  referable  to  mechanical  obstructions  of  the  circula- 
tion in  the  kidneys.  ( Virchow.) 

Course  and  Results.— Occasionally  the  development  of  the  retinal  trouble  is 
very  acute ;  even  in  a  few  days  after  the  commencement  of  the  affection  of  vision, 
while  this  increases  large  quantities  of  inflammatory  products  have  collected  in  the 
posterior  half  of  the  retina 

As  a  rule,  however,  the  course  is  slow  from  the  commencement,  and  frequently 
interrupted  by  arrests  of  progress  or  even  by  removal  of  collections  of  product 
already  formed.  In  such  cases  a  long  time  intervenes  before  the  characteristic 
fatty-looking  prominence  lias  fully  formed. 

The  parts  often  maintain  this  state  for  weeks  without  mnch  change;  at  most, 
farther  hemorrhnges  occur.  Finally  there  is  regressive  metamorphosis,  tlie  products 
are  gradually  re-absorbed,  the  vessels  that  have  been  enveloped  again  appear  hire 
and  there,  the  prominence  becomes  partly  transparent,  loses  its  bright  fatty  hue, 
divides  up — in  fine,  the  proce-s  approaches  its  termination. 

It  Is  not  absolutely  necessary  that  this  prominence  should  form  entirely ;  on  the 
contriry,  the  process  may  recede  at  any  stage,  and  the  retina  again  attain  its  entire 
functional  activity.     Occasionally  the  process  does  not  go  beyond  simple  congestion 
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and  hemorrhagio  extravasations ;  in  other  cases  an  already-formed  dif^ue  cloadine<8 
diMcdvea  witliont  precedent  thickening,  and  if  this  occurs,  the  plaqae-like  exnda- 
tiiiDS  disappear  without  uniting.  But  even  completely-formed  and  extensive  prom- 
iDenct>9  may.  under  favorable  circumstances,  recede  so  that  no  trace,  or  only  a  delicate 
dondinesHs  remains  behind,  which  but  slightly  interferes  with  the  functional  activity 
of  the  retina. 

The  prognosis  appears  to  be  proportionately  better  when  the  albuminous  nephritis  is  developed 
ai  a  result  of  acnte  exanthemata  {Homer,  HCring),  or  in  the  course  of  pregnancy,  and  is  not  far 
advanced,  so  that  the  restitution  of  the  normal  functional  activity  of  the  kidneys  is  not  difficult 
Then  the  retinal  trouble  occasionally  recedes,  while  the  albuminurea  continues  for  a  time. 
{Steomdi.) 

On  the  whole,  cures  are  uncommon ;  usually,  extensive  haziness  with  various 
fnnctional  disturbances,  and  subsequently  atrophy  of  the  retina,  remain.  Occasionally 
also^  detachment  of  the  retina  occurs,  and  this  may  even  come  on  quite  early. 

After  clearing  up  of  the  clouded  portions  of  the  retina,  or  when  the  characteristic  prominence 
reeedes,  the  spots  on  the  choroid,  peculiar  to  exudative  neuro-retinitis,  are  not  unfrequently  seen. 
{LiArtuh.)  They  indicate  a  local  exudation  of  inflammatory  product  on  the  outer  surface  of  the 
retina.  Sometimes  they  have  exactly  the  peculiarities  of  the  circumscribed  form,  sometimes  they 
are  characterized  by  remarkable  brilliancy  and  bright  white  color,  as  well  as  by  want  of  pigment 
eollections,  and  by  very  irregular,  ragged  borders.  Striated  figures  formed  of  small  angular 
pbqaes  are  relatively  quite  often  found  near  the  macula  lutea.    {Chro,  Ulh.,  J.) 

Frequently  the  retinal  di^^ense  does  not  reach  any  termination,  as  the  patient 
dies  of  the  constitutional  affection  before  the  fatty  prominence  in  the  retina  is  fully 
formed  or  can  retrograde. 

Unemic  amaurosis  frequently  occurs  in  tlie  conrso  of  Bright^s  disease.  This,  as 
the  name  indicates,  is  connected  with  the  development  of  uremia,  And  is  explained 
by  the  influence  of  a  blood  pregnant  with  urea  on  tlie  parts  cf  the  brain  concerned. 
Hence  it  appears  in  company  with  other  symptoms  of  uraemia,  especinlly  during 
at^arks  of  severe  headache,  dizziness  lo  s  cf  consi  ious^ness,  paialjsis,  convulsions, 
maniacal  excitement,  &c.  It  is  furtlier  dlstin^^nished  fronj  disturbance  of  vision 
eause<l  by  nephritic  retinitis  and  neuritis  by  its  rapid  development;  it  not  nn fre- 
quently causes  complete  blindness  in  a  few  hours  or  even  niinuti's,  and  may,  on  the 
other  hand,  recede  just  as  quickly. 

It  is,  at  the  same  time,  to  be  remarked  that  urxniia  does  not  always  lead  to  amaurosis ;  that 
nephritic  retinitis  very  often  completely  runs  its  course  without  urajmic  amaurosis  having 
accurred,  and  that  this  is  especially  apt  to  appear  in  the  later  stages  of  retinal  inflammation ; 
while,  on  the  other  hand,  ursemio  amaurosis  without  inflammatory  aftcction  of  the  retina  is  rarely 
witnessed.  It  is  however  worthy  of  remark,  that  a  greater  part  of  those  aflected  with  nephritic 
bflammation  of  the  retina  die  of  uraemia  soon  after  the  development  of  this  local  afiection,  and 
that  occasionally,  shortly  afler  uraemic  attacks,  retinal  inflammation  occurs. 

The  Treatment  must,  of  course,  be  first  directed  to  the  original  disease. 
The  works  on  special  therapeutics  treat  of  this. 

Oculists  generally  recommend  the  internal  use  of  acids,  and  for  the  eye-disease  a  derivative 
treatment,  particularly  the  repeated  application  of  natural  or  Ilcurteloup's  artificial  leeches. 
AUtmct'on  of  blood  must  be  considered  as  dangerous  on  account  of  the  already  debilitated  state 
of  the  patient,  and  is  the  more  so  as  it  is  of  little  benefit.  On  the  other  hand,  iron  may  be  of 
tdriotage  under  certain  circumstances.  {Horner.)  Secale  comutum  {Will^nyind)  is  inactive, 
la  many  cases  where  the  kidney-disease  was  evidently  receding,  and  the  nutrition  of  the  patient 


hiA  not  pii^^o^  m^ifl^  inimoUoti  (ftsAtment  wlUi  tbe  prolectl^*  bandft^  !»■  txied  vitii  ^ 
»ble  r<!«QltH^  the  dovpritig  up  uid  remoTtl  of  tbe  cxud^tioa  pAtobea  going  ofi  vetj  tmpidij. 


318,  Atlas  dor  Opbth.  Berlm,  IMGa.  T*l  lU.— *Vii^*;,  A.  t  O.  VI  1.  a  lOl,  «t  nq.^&^n^ 
Mid  SfJi^eigfffr,  ibid  VL  3.  8.  S77,  SSa,  3ft5.—  Hehvffigg^,  ibid.  R  204,  Sll,  VorJewmgHn  flte 
den  Gcbraocb  des  Attgeisspiegel*.  Berlm,  1861.  S.  101.— Imrf»,  NederL  Lwioet,  1S52.  a  m- 
H<^kU*yn4ky,  Lehrk  d«r  path.  An^t  Wie»,  I  SGI.  Ill  R  ^^^—Yircho^^  MonatKhria  | 
Gelmrtikimiifi  aoid  bi*>  Aj^Mt.  X  a  im— Traiit^,  Detiticbo  Klinik  lam  Nra  I— &ciB«i 
Virchow*B  ArobiT,  XUX  8.  'J7.— ^.  If^twr,  ibid  XII  a  aia— *fertMwii,Cliiiic»ot  di  Q^m 
Eia«tmtoT(mno,  186B.  &58.— /fof fi^r,  klMonatbl  18«.«.S.  iL^iJoHp^.ibid,  a  J315.— 2«JI«iii« 
ibid.  18061  a  im—OiU^zou^»ki,  ibid  S.  150.—  mH^frraad,  A.  1  O.  IV.  I.  &  S4J.—  T.  d  J^ 
3SQ«d«  Jaarlijkioh  VeraUg.  Utrecht,  i96&,  ti  161,  et  *eq.— f;twr>  nnd  S^h^tHgt^tr,  A  tfl 
Xn.  a  a  im^^Pag^n^chr^  und  5(i»ii*rA,  kL  Beobaehtimgen,  Wei*lMid^ii,  l^fil  &  52;  IH 
a  80.— JV%^,  Traneact  Amer.  Ophtk  Soc  18«9.  a  IX.—Boiichui,  ibid  a  73-- v<f™*l« 
k],  MonatU  1B07,  a  233.-'/«Jdiicijf,  ibid.  l^m.  a  433.— JfofJiei*,  Opbth.  Beoh  &  38^ 
Jf^filArr^,  Lchrb.  d.  OphthiwofN  ^.  Wt^  W&.^Ed,  /ae^\  HAfid-AtUs,  Fig.  U.—II  .¥<^ml4 
A.  1  a  XV.  3.  S.  253,  363,  StiO. 


Detachment  of  the  Ketina,  Subretinal  Effusion. 

Pathology.— By  detacbment  of  the  retina  we  nnderstand  its  separation  from  the 
eboroid,  bj  the  interposition  of  a  watery  fluid  fall  of  protein  matter.  The  detach- 
ment 18  at  first  always  partial,  confined  to  a  small  portion  of  the  retina,  and  it  often 
remains  so ;  bat  it  may  progress  in  all  direotions.  It  may  begin  at  any  part  of  the 
retina,  bat  when  partial  it  is  generally  at  the  lower  half,  probably  on  accoant  of 
tlie  immediate  sinldog  of  the  fiaid.  The  border  of  the  detachment  sometimes  de- 
scribes a  Tonndish  or  elongated  oval,  bat  is  nsually  entirely  irregular,  and  in  the 
latter  case  its  posterior  section  extends  in  a  straight  or  slightly-crooked  line,  hori- 
zontally or  obliqnely,  below  the  optic  papilla. 

The  interspace  between  the  detachment  and  the  choroid  is  often  small,  bat  fre- 
qaently  projects  like  a  poach  far  into  the  posterior  part  of  the  eye.  The  base  of  the 
detacbment  is  therefore  sometimes  perpendicular,  sometimes  it  only  projects  gradually. 
With  the  progress  of  the  detachment,  its  posterior  border  approaches  the  opiic-nerve 
entrance,  which  it  surrounds  gradually  from  both  sides,  and  finally  only  the  npper 
inner  quadrant  of  the  retina  remains  in  contact  with  the  choroid ;  even  this  is  some- 
times separated,  and  the  retina  folds  np  like  an  irregular  funnel,  whose  wavy  walls 
are  attached  on  the  one  hand  to  the  ora  seirata,  on  the  other  to  the  borders  of  the 
optic-nerve  entrance. 

In  recent  detachments  of  small  portions  of  the  retina,  the  tissne  may  remain  quite 
transparent;  when  the  detachment  has  existed  longer,  and  is  more  extensive,  tho 
opacity  is  generally  complete,  sometimes  regular,  again  cloudy,  spotted,  or  striated. 
The  detached  portion  of  the  retina  always  appears  relaxed  and  in  folds,  and  moves  on 
rapid  motion  of  the  eye-ball — its  motion  being  greater  the  more  extensive  the  detach- 
ment and  the  further  it  projects  into  the  eye;  for  the  dislocation  of  tlie  retina 
progresses  at  the  expense  of  the  vitreous,  of  which  at  least  the  posterior  half,  if 
not  more,  liquefies  and  is  absorbed  in  proportion  as  fluid  collects  between  the 
retina  and  choroid,  so  that  the  detached  portion  of  the  retina  has  fluid  on  both  sides 
of  it  (Ivcanoff.) 

Id  rery  small  detachments,  although  the  oscillations  occur,  they  are  too  slight  and  of  too  short 
dorstion  to  be  perceived  with  the  naked  eje.  When  large  detachments  do  not  move,  as  occasion- 
•Ut  happens,  it  is  probably  because  their  borders  are  attached  to  the  choroid  ;  hence  the  fluid  is 
acapsulated,  and  the  part  of  the  retina  in  question  is  kept  tense.  {Schioeigger.)  Then,  however,  it 
If  osaallj  not  a  case  of  hydrops  subretinalis,  but  the  retina  is  displaced  by  a  choroidal  tumor,  a 
CTtticercas,  etc,  or  by  some  firm  pathological  product,  which  is  usually  indistinctly  seen  through 
the  cloudy  tissue  of  the  retina  stretched  over  it.  But  if  under  such  circumstances  effusion  of 
viterr  fluid  occurs,  separating  the  retina  from  the  surface  of  the  tumor,  the  wavy  motion  may 
btieen. 

In  recent  cases  tho  subretinal  fluid  is  serous,  watery,  colorless,  slightly  yellow 
or  reddisli,  and,  as  analysis  immediately  after  tapping  showed  {Bowman\  contains 
much  albumen,  which  occasionnlly  coagulates  even  during  life  (Liehreieh),  and  clings 
lo  the  walls  of  the  cavity,  as  thick  floculi  or  striated  masses.  In  old,  and  particularly 
in  total,  detachments,  it  often  changes  its  chemico-pbysiological  character,  as  the  pro- 
tein materials  are  mixed  with  various  elements  from  the  surrounding  membranes. 
Id 
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Then,  beside  water,  the  flnid  forming  the  anbretinal  effosion  contains  a  yariable  bnt  nsnally 
large  amoant  of  fibrinous  material,  which  separates  in  clots  on  exposure  to  the  air,  or  boiling 
coloid  masses  (Ritdnew)^  hematin  in  solution,  which  gives  the  fluid  a  yellowish,  reddish,  or,  if 
chemical  transformation  has  occurred,  a  brown  color ;  new  and  old  blood  corpuscles,  single  or 
in  groups,  in  various  stages  of  transformation,  sometimes  in  such  amount  as  to  give  the  fluid 
the  appearance  of  diluted  blood ;  salts  in  solution,  which  are  frequently  precipitated  and  form 
actual  deposits  on  the  surface  of  the  choroid ;  pigment  granules  of  various  colors,  fiee  or  in 
groups,  sometimes  in  cells  of  considerable  size,  which  are  probably  newly  formed,  but  possibly 
may  be  the  metamorphosed  remains  of  the  tapetum ;  newly-formed  pigment-cella,  and  nuclei 
with  granular  cells  ;  fat  in  globules,  large  drops  or  crystals,  occasionally  so  abundant  that  it 
may  be  seen  by  the  naked  eye  as  large  balls,  or  as  if  the  entire  subrctinal  mass  were  changed 
to  a  pulpy  clump  of  glittering  cholesterine  crystals. 

The  cloudiness  of  the  detached  portion  of  the  retina  certainly  depends  on  changes 
of  the  retinal  tissue,  although  coloring  of  the  subjacent  fluid  may  exercise  a  modify- 
ing influence.  This  latter  can  not  be  the  chief  cause,  for,  if  we  except  the  frequent 
distinctness  of  the  protrusion,  the  darkest  portions  correspond,  not  to  the  summits 
of  the  folds,  but  to  the  depths  of  the  waves.  But  if  the  cloudiness  is  in  the  retina 
itself,  it  is  easy  to  ascribe  it  to  an  inflammation ;  and  this  is  the  more  probable,  as 
the  anatomical  examinations  so  far  made  (only  in  old  cases,  it  h  true)  have  very 
decidedly  shown  the  characteristic  symptoms  of  proliferation,  or  of  the  atrophy 
dependent  on  it.     (See  chapter  on  this.) 

If  we  bear  in  mitid  that  the  cloudiness  is  almost  always  perceptible  at  the  very 
beginning  of  the  detachment,  that  is,  commences  with,  if  it  does  not  precede,  this, 
we  necessarily  arrive  at  the  conclusion  that  subretinal  effusion  is,  to  a  certain  extent, 
dependent  on  retinitis,  if  it  is  not  entirely  a  product  of  the  inflammation. 

From  recent  investigations  we  find  that  detachment  of  the  retina  is  sometimes  combined 
with  circumBcribed  ccdema  of  the  retina^  and  is  occasionally  confounded  with  il  This  oedema 
sometimes  appears  in  the  form  of  large  cysts,  which,  proceeding  from  the  external  layers  of  the 
retina,  cause  this  membrane  to  bulge  forward  into  the  posterior  chamber  like  a  vesicle,  and 
ophthalmoscoincally  as  well  as  in  anatomical  preparations  may  produce  the  impression  of  a 
subretinal  effusion  {hriniofT). 

For  a  long  time  extravasations  of  blood  between  retina  and  choroid  were  regarded  as  the 
real  cause  of  detachment  of  the  retina,  and  this  view  has  been  obstinately  maintained  in  the 
face  of  a  more  reasonable  hj'pothesis  {O'rarfc).  But  it  has  now  been  entirely  abandoned,  since 
the  symptoms  as  well  as  the  actual  appearance  in  operative  division  of  the  bulging  portion  of 
the  retina  and  in  the  drawing  off  of  the  effusion  have  shown  very  forcibly  the  error  of  this  sup- 
position. Still  it  should  not  be  denied  that  sometimes  enormous  subrctinal  extravasations  of 
blood  occur,  which  detach  the  retina  like  a  sack  or  even  separate  it  all  round  from  the  choroid 
{Stavcnhafjtn).  Such  hemorrhagic  detachments  are  found  especially  after  injuries  of  the  eye 
and  partial  evacuation  of  the  intra-ocular  media,  and  exceptionally  in  progressive  staphyloma 
posticum. 

Symptoms. — a.  Often,  especially  when  the  pupil  is  dilaU^d,  the  detaelied  portion 
of  retina  may  be  distinctly  seen  with  the  naked  eye,  witliout  tlie  aid  of  the  oi)litlial- 
mosco])e.  This  is  particularly  the  case  when  the  retina  is  clouded  by  inflammation 
and  displaced  forward  ^\^thin  the  focus  of  the  dioptric  ajiparatus.  If.  however,  it 
is  l)ut  slightly  separated  from  the  choroid  and  remains  quite  transparent,  even  when 
the  pupil  is  dilated,  the  fundus  ap])ears  but  slightly  clouded.  Retinal  detac^hments 
iiUTeasi'  the  brilliancy  of  the  eye. 

h.  If  the  fundus  be  illuminated  with  the  mirror,  it  is  seen  that  at  one  si)ot, 
usually  l)elo\v,  the  yellowish-red  appearance  is  sudiU-nly  changed  into  a  gniyisli  or 
greenish  color  with  dark  shadowing  (Fig.  N),  and  upon  this  are  fre<iuently  seen  one 
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or  mora  TesBels.  The  change  is  either  direct  or  marked  by  a  dark  line  of  shadow. 
Bj  more  careful  examination  the  detached  portion  of  the  retina  then  sometimes  ap- 
pears as  a  tense,  smooth  vesicle.  As  a  rule  it  appears  as  a  loose,  folded  surface, 
ekrated  above  the  surrounding  surface,  which  trembles  at  every  movement  of  the 
eye  or  rinks  and  rises,  in  more  extensive  detachments  generally  forms  one  or  more 
ekntions,  which  are  joined  at  their  bases,  and  between  their  summits  appear  portions 
of  normal  fundus  (Fig.  O).  If  the  detached  portion  of  the  retina  is  still  very  trans- 
parent and  only  slightly  elevated  above  the  choroid,  it  easily  escapes  notice,  only 
the  bending  and  oscillation  of  the  vessels  in  its  vicinity  are  very  marked.  The  fun- 
dus appears  otherwise  but  little  changed,  or  at  most  somewhat  duller  or  slightly 
doudy.  Here  and  there  however  f  ne  folds  are  often  observed  as  delicate,  bright,  or 
whitish,  movable  lines,  which  are  indistinct  towards  one  side,  sharply  defined  towards 
the  other,  and  sometimes  surrounded  by  a  dark  border. 

If  such  a  diaphanous  vesicle  projects  more  into  the  vitreous,  the  even  red  of  the 
choroid  and  the  vasa  vorticoscB  are  only  seen  when  the  light  from  the  mirror  falls 
perpendicularly,  and  the  subretinal  fluid  is  more  strongly  illuminated ;  elsewhere 
the  cavity  remains  dark,  and  the  detached  portion  of  retina  appears  between  the 
brighter  folds  as  a  blue-gray  or  dirty-green.  Often,  however,  the  opacity  is  much 
thicker ;  on  ophthalmoscopic  examination  the  sac  is  distinctly  seen,  appears  dirty 
yellowish-white,  with  deeper  shadows  in  some  places,  or  quite  opaque,  pale  gray- 
ish-yeUow,  with  brighter  and  darker  parts. 

Frequently  the  dondiness  extends  beyond  the  bounds  of  the  detachment  and  dis- 
appears gradually  in  the  otherwise  normal  fundus,  or  totally  envelops  this  in  varying 
thickness.  Where  the  detachment  is  below,  we  often  find  a  portion  of  the  retina  to 
the  ride  or  above  clouded,  and  it  is  then  probable  that  the  detachment  was  origio- 
tlly  developed  there,  and  that  the  fluid  has  sabseqaently  sunk  down.  Not  unfre- 
quently,  also,  the  optic-nerve  entrance  lies  in  the  opacity,  and  then  shows  the  signs 
of  difTose  inflammation,  while  otherwise,  except  by  slight  redness,  it  evinces  no 
change*,  or  in  old  cases  it  may  have  the  signs  of  atrophy.  Often,  also,  the  character 
of  diffuse  neuro-retinitis  appears  in  the  entire  retina,  the  papilla  included. 

In  partifil  detachments,  even  at  the  first  glance,  the  posterior  border  is  seen  as  a 
dark,  almost  black  line,  blurred  on  one  side,  which  renders  still  more  evident  the 
contrast  between  the  detached  portion  and  the  surrounding  parts  of  the  fundus. 
TLis  line  is  particularly  sharp  and  dark  when  the  base  of  the  detachment  is  perpen- 
dicular or  overhanging,  and  where  the  sac  is  very  movable  it  may  change  in  length, 
'lirection,  and  color,  or  even  disappear  temporarily,  according  to  the  position  of  the 
part  of  the  wall  in  question,  at  any  given  time.  It  is  the  shade  cast  by  the  part  of 
the  base*  of  the  detachment  not  illuminated  by  the  mirror.  Where  the  base  slopes 
gradually,  thfs  dark  boundary-line  is  absent,  and  its  place  is  only  indicated  by  the 
fnrrature  of  the  vessels,  and  perhaps  by  some  signs  in  the  cloudy  retinal  tissue. 

Moreover,  the  papilla  and  yellow  spot  are  not  unfrequently  permanently  or  tem- 
porarily hidden  by  the  overhanging,  as  well  as  by  the  movements,  of  the  sac.  If  this 
oVcuration  of  the  papilla  is  only  partial,  its  shape  varies  continually  with  every 
motion  of  the  detached  retina ;  sometimes  it  appears  in  its  natural  circular  shape, 
•^•m.'tim'.'S  is  indented  on  one  side,  and  this  change  occasionally  gives  the  deceptive 
impre«ion  that  the  papilla  itself  moves,  as  if  it  sometimes  elongated,  sometimes  con- 
triifted. 

In  tot'il  detachments  all  these  peculiarities  are  wanting,  the  entire  discolored 
faodos  waves  hither  and  thither.  If  the  papilla  is  recognized  at  all,  it  is  only  coca- 
Bonrily  for  a  moment  by  the  peculiar  arrangement  of  the  central  vesBela. 
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The  retinal  tisssU  ore  diBtinctly  (l^iignated  on  the  wavy  itidkee^  They  n® 
appear  mtiob  darker  ttiaa  norniiiilf  m  aotne  plAo^  even  black,  ntid  this  U  p&nictili 
tftio  when  portiojia  nnmiiig  orer  durk  parts  uf  th^j  detach ment  ar«  observed. 
thiekf  clouflj^^  opaque  spots,  oi"  when  the  detached  retina  is  more  trfln^pan*nt,  | 
the  reflected  light  £dh  perpeDdJouI^irlf,  thuB  brightly  illamiaatmg  the  fipRC«  behS 
the  detachment,  the/  appear  of  a  clear  hloud^red,  eUowing  a  certain  amoonE  rf 
integrity,  {Litbrekh.)  Where  the  diiiptrio  media  are  clew,  the  veasels  are  di^tiuei^ 
soon  ;  rnreljr  thej  ap|>ear  powdered  over  or  interrupt*^  bj  dot) dines* of  the  ttuwr 
layer  of  retina,  lo  ndraaoed  atrophy  of  the  detached  portion  they  are  itifiBibkiii 
BOme  plaoea,  or  appear  only  a^  denie  white  or  black  grannlar-branched  stringi.  Of 
course  they  follow  the  seotioiiH  of  retina  contabing  them.  Hence  in  the  detachmefll 
they  appear  mneb  carved,  i\>t^  agceoding  an  eminence^  thej  seem  arched  anterleriff 
then  eloking  back  into  a  farrow,  they  disappear  to  ar^pear  at  anc^ther  spot,  ^m.  t« 
cnrve  ontward,  etc.     When  the  eye  move%  thej  actually  daoce  around  the  fimduii 

If  pigtoent  colleclinnst  ettraTasations.  ctioJ^aterine  cryBtaliiT  4a,  coTer  the  deUched  nrtini,! 
^T««  a  T'eiy  p(>culiariipp«aniDcc.  There  i&  u  motion  o^^r  &ad  through  each  other  of  tj^e  moil, 
r«Hed  objects,  just  m  in  »  rolAted  baletdoftcope.  But  If  the  globe  becomes  motiooleis  the  ttfiOfo 
Biona  les^ea*  and  the  iDdivida&l  objecta  return  to  ibetr  former  rylatire  poaitions.  These  dllMtMi 
procluctd  fittacbed  to  the  reiitia  are  thus  dUtinguiatjed  from  BiQiilar  mu^es  suspended  in  ft  ttnlA 
TitreOQji.  These  latter  may  also  oacillato,  but  6nn1ly  alwayt  sink  to  (ho  floor  without  prcMfrul 
a  certain  feint  ire  position. 

Of  couriio  all  these  appearances  presuppose  the  transparency  of  the  dioptric  m^^ 
Bnt  thia  requirement;  is  not  often  fulfilled ;  on  the  cootrary,  opacities  of  the  Titreqai'i 
usually  accompany  subretinal  effaatoo.  and  even  precede  it  in  most  c&se?.  They  or* 
occasionally  partial,  and  appear  like  delicate  clouds  over  the  detachment,  ^ore 
frequently,  liowever,  they  extend  ov^er  a  large  part  of  ih^  fnodns.  Dsnally,  alKH, 
they  tremble  or  even  wave  abont  on  naollon  of  the  eye ;  I  hey  are  moreover  not  pej^ 
monent,  for  they  sometimes  increase  in  size  and  become  more  dense,  at  others  coq« 
tract  and  become  clearer,  or  even  totally  disappear  for  a  time.  Before,  as  well  M 
during,  relapses  of  the  inflamniatory  process^  they  tjgually  increase  in  eitont  *nd 
density,  and  hence  they  should  not  be  neglected  in  forming  a  prognosis, 

Freqnentlyj  also,  a  riew  of  the  ioterior  of  the  eye  if  hindered  by  catfTAjCti  especially  hy  polM 
and  capsular*  more  rarely  by  simple  lenticular,  eniaract.  Th«  polar  form  depends  iDoatlj  od  IN 
fianio  causes  sa  the  detuchmeut;  the  capsular  cataract  usuaHj  reau Its  from  the  irido-choriTiiHtii 
wbleh  eomei  on  subsequently.  The  huticular  cataruet  b  probably  usually  the  reault  of  thedi* 
turban ces  of  nutrition  showing  themAoWei  by  atrophy  of  the  eye>balL 

e.  The  anbjective  symptoms  are  not  Ici^s  marked,  provided  that  the  fnncHoni 
powers  if  the  retina  has  not  yet  been  flffected  by  inflammation  or  atrophy;  thentibi 
detaehment  i**  indicated  in  the  field  of  vision  as  a  bright  but  vacant  ppot,  Thia  k 
however,  often  reddbh  or  brownl'^h  when  there  are  extravnsationa  of  bloo*L  Wliai 
the  patient  looks  at  the  sky  or  a  distant  hriglit  waII,  %\m  f^pot  as^omes  the  appear 
anoe  of  a  clond  with  irregular  contour^!.  Tfie  detached  retina  rarely  retains  iG 
functions  so  fir  as  to  permit  the  recognition  of  large  objects.  {Pagengteeher,)  Tfc* 
interruption  caused  in  the  visual  field  oorre.^ponds  in  poMtii:rn  to  the  detochtaent 
Hence  lu  recent  ca^es  it  is  tt^uallg^  and  in  old  cases  almmt  (ton^ttnnily^  in  the  nppm 
half  of  the  field  of  vision,  so  that  simply  from  this  local izfition  of  the  blind  spot  w 
may  with  s*>me  probability  infer  the  existence  of  retinal  detaohmeaL  (GfiM^ 
The  extent  of  the  interruption,  on  the  contrary,  ie  often  greater  than  oorrenpond 
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with  the  bate  of  the  space  filled  with  fluid,  which  is  explained  bj  the  fact  that  the 
material  changes  of  the  retinal  tissue  extend  beyond  the  limits  of  the  detachment. 

The  clearness  of  perception  in  the  rest  of  the  retina  may  still  be  normal,  and  if 
the  parts  abont  the  macula  lutea  are  not  involved  in  the  detachment,  a  certaiii 
smoant  of  sharpness  of  vision  may  still  renoain.  More  frequently,  however,  and  in 
old  oases,  almost  always  the  sharpness  of  vision  is  considerably  diminished,  and,  as 
the  detachment  nsually  extends  up  to  the  horizontal  meridian,  or  beyond  it,  the 
fixati<m  h  osaally  exceDtric.  In  many  cases  the  function  is  even  reduced  to  quan- 
titative perception  of  light,  or  even  this  is  wanting.  This  does  not,  however,  depend 
entirely  on  the  grade  and  extent  of  the  detachment.  A  certain  amount  of  sensitive- 
nesi  to  light  has  been  observed  in  total  detachments.  It  is  remarkable  that  the 
impressions  are  then  projected  outwardly  in  the  direction  of  the  axis  of  vision. 

Where  the  retina  has  preserved  a  high  grade  of  functional  activity  in  some 
places,  the  patients  often  complain  of  distorted  or  colored  vision.  All  over  the  field 
of  vision,  or  only  on  the  borders  of  the  interruption,  objects  seem  to  have  colored 
ootlines,  to  be  curved,  bent,  distorted,  or  partly  hidden.  They  often  partially 
disappear,  rise  again,  and  wind  about  in  tortuous  or  zigzag  lines,  when  the  eye 
moves. 

This  ihowi  a  change  of  position  of  a  part  of  the  retinal  elementR  which  receive  and  localiie 
tbe  impretsioni  of  light  Hence,  when  the  eje  is  at  rest,  a  close  correspondence  of  the  apparent 
diilorUons  of  objects  with  the  place  and  direction  of  the  detachment  may  often  be  observed. 

The  eolored  border  and  wavy  motion  of  objects  are  characteristio  of  the  metamorphopsia 
dependent  on  retinal  detachments.    (^Knapp.) 

At  the  snme  time  a  certain  state  of  excitability  of  the  visual  organ  appears  in 
the  very  commencement  of  the  disease.  The  patient  is  much  annoyed  by  the  sub- 
jective appearance  of  colored  or  white  balls,  drops,  twinkling  stars,  fiery  wheels, 
ifaooting  rockets,  &c.,  which  oflen  surround  the  field  of  vision,  and  appear  particu- 
larly after  active  movement  or  excitement  of  the  circulation,  &c. 

Cauiet. — The  detachment  of  the  retina,  like  that  of  the  vitreous  humor,  with 
which  it  ia  pathogenetically  very  closely  connected,  is  either  secondary  and  to  be 
then  referred  to  the  shrinking  of  the  vitreous,  which  has  become  adherent  to  the 
retina  and  has  undergone  tendinous  degeneration ;  or  it  results  from  the  pressure  of 
a  fluid  inflammatory  product  which  has  been  poured  out  between  the  retina  and 
dioroid,  and  it  may  then  be  described  to  a  certain  extent  as  primary.  We  have  here 
to  do  solely  with  the  latter,  since  the  former *is  no  subject  for  clinical  treatment  and 
has  already  been  mentioned. 

The  primary  detachment  of  the  retina  is  doubtless  favored  in  a  high  degree  by 
ectasise  of  the  sclera  and  by  diminution  of  the  intra-ocular  media.  It  occurs  in  the 
majority  of  cases  in  eyes  affected  with  staphyloma  posticum,  particularly  of  a 
rapidly  progressive  character,  and  here  the  way  to  it  seems  to  have  been  opened  by 
the  detachment  of  the  vitreous,  usually  existing  with  it  It  is  also  frequently  ob- 
•erved  after  perforations  of  the  sclera,  accidental  and  operative  as  well  as  ulcerative, 
if  they  are  accompanied  by  extensive  loss  of  vitreoua  We  must  not  however  here 
wgard  merely  an  increased  serous  transudation  as  the  cause  of  the  detachment,  as  in 
detachments  of  the  vitreous,  since  in  such  cases  the  separation  of  the  retina  is  always 
ytr*iceded  by  a  very  marked  opacity  of  the  vitreous  and  even  of  the  retinal  tissue, 
vhicb  is  without  doubt  of  inflammatory  origin. 
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This  drcnmstanoe  Beems  to  have  led  to  the  belief  that  eveiy  detachment  of  the  return  with- 
out distinction  is  owing  to  the  traction  of  the  inflammatory  thickened  and  contracting  yitreona. 
This  view  is  however  certainly  gainaayed  by  the  change  of  position  of  the  primazy  snbretinal 
effusion  by  sinking  and  by  its  corability. 

Moreover,  detachment  of  the  retina  has  been  obseired  not  very  uncommonly  in 
eyes  of  perfectly  nonnal  structure  and  previously  of  apparently  perfectly  healthy 
appearance.  It  is  also  a  not  very  unusual  consequence  of  the  most  various  forms  of 
neuro-retinitis,  especially  of  the  exudative  variety. 

Abscesses  {Oraefe,  Berlin)  or  tumors  (Rirsehherg)  of  the  orbit  have  exceptionally 
given  rise  to  the  inflammatory  process  leading  to  detachment  of  the  retina.  The 
subretinal  effusion  however  is  often  developed  in  consequence  of  secondary  choroidal 
formations. 

If  mider  these  conditions  a  large  quantity  of  fluid  has  been  poored  out  between  the  tomor 
and  the  retina,  the  detachment  appears  to  depend  simply  upon  pore  inflanmiation,  and  the 
correct  diagnosis  is  rendered  very  difficult.  Still  we  often  find  a  foothold  in  the  very  marked 
increase  of  the  intra-ocnlar  tension,  with  narrowing  of  the  anterior  chamber,  which  has  lasted 
in  spite  of  the  long  continuance  of  internal  inflammation  and  very  extensive  detachment ;  in 
the  extinction  of  the  other  etiological  conditions  of  detachment  of  the  retina  {Oratfe) ;  in  the 
often  extremely  rapid  extension  of  the  disease  over  the  whole  retina  {Alf.  Oraeft) ;  in  the  un- 
usual position  of  the  sac,  and  in  the  somewhat  marked  dilatation  of  the  episcl^al  vessels  in 
the  vicinity. 

Course  and  Kesnltfl. — Subretinal  effusion  is  often  developed  very  gradually 
under  very  obscure  symptoms,  so  that  in  patients  of  slight  intelligence  it  remains 
for  a  long  time  entirely  unobserved.  Usually  the  delicate  veiling  and  indistinct- 
ness dependent  upon  opacities  of  the  vitreous,  or  the  distorted  and  colored  appear- 
ance of  eccentrically  situated  objects  first  attracts  attention ;  but  the  defect  of  the 
visual  field  only  appears  after  careful  examination,  while  the  detachment  is  as  yet 
scarcely  indicated,  and  is  only  recognizable  by  careful  manipulation  of  the  oph- 
thalmoscope. Weeks  then  often  pass  before  the  affection  appears  sharply  defined 
objectively  and  subjectively.  On  the  other  hand,  we  sometimes  meet  with  very 
rapidly  developed,  enormous  subretinal  exudations,  especially  after  wounds  with 
loss  of  vitreous,  or  the  sudden  growth  of  a  staphyloma  posticum. 

If  the  detachment  was  not  originally  in  the  lower  half  of  the  retina,  the  effusion 
changes  its  place  in  the  course  of  weeks  or  months ;  part  of  the  fluid  sinks  down- 
ward, causing  a  secondary  detachment,  wliile  the  rest  is  absorbed.  The  formerly 
detached  portion  then  becomes  adherent  to  the  choroid.  It  may  re-acquire  its 
normal  ai)pearance,  and  possibly,  also,  its  full  functional  activity.  But  it  usually  re- 
mains more  or  less  cloudy,  and  gives  indistinct  images ;  indeed,  the  interrvption 
often  continues,  but  it  is  usually  less  extensive.  If  tlie  primary  detachment  was 
very  near  the  yellow  spot,  or  tliis  was  only  hidden  by  the  overhanging  sac,  without 
participating  in  the  disease,  vision  may  be  very  decidedly  improved  by  the  diminu- 
tion of  the  fluid,  and  the  restoration  of  functional  activity  to  the  retina,  which 
becomes  again  attached.  For  as  the  effusion  seeks  the  deepest  part  of  the  glol>e 
whicli  corresponds  to  the  equator,  that  is,  to  a  very  ecc(*ntric  section  of  the  retina, 
the  secondary  interruption  falls  in  a  part  distant  from  tlie  center  of  the  visual  field 
and  in  its  upper  half,  and  is  easily  overlooked,  or,  like  the  ** blind  spot"  {Mariottes), 
filled  out  by  the  judgment ;  and  this  happens  the  more  readily  as  it  is  smaller  than 
the  primary  intcrniption  was. 

But  retinal  detachments  at  any  place,  whether  occurring  there  primarily  or  by 
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^,  may  disappear  by  resorption  of  the  fluid.  Thus,  possibly,  a  permanent  and 
true  core  may  result  Unfortunately,  subrctinal  effusion  docs  not  often  take  this 
courac,  or  does  not  follow  it  to  the  end  The  above-indicated  conditions  are  re- 
peated. Frequently  the  detached  portion  is  re-adjusted,  but  its  tissue  does  not 
clear  up,  or  the  functional  activity  does  not  return,  as  the  nervous  elements  have 
been  seriously  affected  by  the  original  disease. 

SometimeB,  also,  the  fluid  leaves  coagula,  which  attach  the  retina  to  the  choroid,  and  are 
•MD  at  indiaiinct  cloudy  striaB  and  laminae,  with  some  rupture  of  the  tapetnm.  Exception- 
ally the  adjustment  of  the  sac  is  imperfect,  but  still  it  re-acquires  a  certain  amount  of 
qioalitaiive  senaitiveneas  to  light  {Pagenstecher). 

Such  an  incomplete  cure,  and  still  more  rarely  a  true  one,  can  onlv  be  looked 
for  in  recent  cases,  or  at  least  in  those  not  yet  very  old,  and  where  the  detachment 
is  not  extensive.  If  such  results  have  been  observed  in  extensive  or  even  total 
detachments,  or  after  they  have  existed  for  months,  they  are  rare  exceptions, 
ind  can  not  influence  the  prognosis.  Great  cloudiness  and  excessive  limitation  of 
vision  are  unfavorable  symptoms,  for  they  lead  us  to  suspect  deep  material  change 
of  tissue.  The  prognosis  is  most  influenced,  and  is  even  governed  by  the  cause. 
Indeed,  experience  teaches  that,  under  otherwise  favorable  circumstances,  those 
detachments  recede  most  readily  which  have  been  developed  in  normal  eyes  as  a 
result  of  injuries,  with  slight  solution  of  continuity  of  the  sclera,  or  none  at  all,  as 
t  result  of  disturbance  of  circulation,  but  above  all,  as  a  result  of  injuries  which 
act  temporarily,  that  is,  in  cases  where  the  original  cause  quickly  disappeared,  and 
the  state  of  the  affected  part  allowed  a  complete  removal  of  the  disturbance  of 
Dutrition.  Where  the  subretinal  effusion  forms  on  an  already  diseased  base,  per- 
haps it  is  only  one  symptom  of  a  commencing  or  already  progressing  atrophy  of  the 
eye ;  or  where  the  cause  continues  to  act,  as  is  usually  the  case  in  staphylomatous 
disease  of  the  sclera  and  choroid,  there  is  no  hope,  although  even  here  temporary 
improvements  and  arrests  of  progress  are  among  the  possibilities. 

Sometimes  it  comes  to  a  permanent  stand-still,  or  incomplete  cure,  in  consequence 
of  the  spontaneous  rupture  of  the  detached  portion  of  retina.  The  unhindered  en- 
trance of  the  subretinal  fluid  into  the  vitreous  humor  diminishes  or  does  away  with 
the  tearing  and  tension  to  which  the  lower  portions  of  the  detached  retina  are  ex 
pOMfd  from  the  side  of  the  watery  exudation  which  is  confined  in  tense  vesicles,  or 
shakes  about  in  loose  sacs.  By  these  means,  however,  not  only  a  source  of  irrita- 
tion, but  also  a  direct  mechanical  factor  for  the  increase  of  the  detached  portion  is 
done  away  with. 

When  the  effusion  is  very  extensive  the  favorable  effect  of  the  rupture  is  but  slight,  for 
tbcre  still  exists  in  these  cases  the  danger  of  a  tearing  of  the  lower  part,  since  the  detached 
portions  of  retina,  by  reason  of  their  own  weight,  are  subject  to  excursive  movements  when- 
ever the  eyeball  changes  its  position  rapidly.  On  the  contrary,  when  the  detachment  is  small 
or  of  moderate  size,  their  range  of  motion  is  slight  or  inconsiderable,  and  the  effect  is  often 
very  marked.  The  sac  collapses,  its  walls  meet  the  choroid  and  become  gradually  adherent  to 
it,  and  not  uncommonly  the  new  union  becomes  complete.  Then  only  a  small  opening  with 
irregular  borders  remains  at  the  point  of  perforation,  the  edges  of  the  wound  having  some- 
what retracted  by  folding  and  partially  rolling  in  upon  themselves.  They  thus  form  a  sort  of 
wan,  which  appears  bright  white  or  yellow,  by  reason  of  the  opacity  of  the  retina  and  exuded 
adheaive  matter,  and  contrasts  strongly  with  the  normal  choroid,  or  with  the  choroid  spotted 
by  rtaaon  of  destruction  of  the  tapetum,  which  appears  plainly  in  the  opening  {Liebreich). 

When  the  treatment  has  been  defective  or  entirely  neglected,  the  affection  steadily 
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increases  in  the  majority  of  cases,  and  the  detachment  extends,  constantly  accom- 
panied by  repeated  returns  of  the  inflammatory  process,  or  the  opacity  of  the  retina 
and  papilla  increases  without  any  increase  in  the  extension  of  the  effusion,  and  the 
functional  power  of  the  eye  grows  less  and  less  until  it  is  finally  entirely  destroyed. 
Usually,  however,  symptoms  sooner  or  later  appear,  which  point  to  choroiditis  or 
irido-choroiditis.  The  result  is  then  decided — the  eyeball  becomes  softer,  and 
phthisis  bulbi  is  unavoidable. 

Frequently  the  loss  of  one  eye  does  not  end  the  evil ;  the  second  is  sooner  or 
later  affected.  Retinal  detachment  and  finally  atrophy  occur  in  it  also.  In  nor- 
mally-formed eyes,  and  where  the  eif  usion  is  developed  as  a  direct  result  of  external 
injury,  this  most  unfortunate  of  all  terminations  is,  it  is  true,  not  to  be  dreaded. 
But  where  myopia  and  especially  progressive  posterior  scleroidal  staphyloma  cause 
tlie  process,  as  is  generally  the  cas«,  the  second  eye  is,  as  a  rule,  affected,  the  cause 
acting  almost  always  in  both  eyes. 

Later  in  the  progress  of  the  dinease,  after  atrophy  haa  set  in,  intense  photopsia  sometimes 
appears,  which  becomes  so  annoying  to  the  patient,  that  in  some  cases  it  has  been  thought 
advisable  to  divide  the  optic  nerve  ( Oraefe).  Unfortunately  this  procedure  has  not  proved  of 
much  value,  for  the  phosphenes  have  again  appeared  shortly  after  the  operation,  and  even 
iridocboroiditis  has  been  observed  to  follow  {Landesberg).  , 

The  Treatment  is  to  be  directed  to  the  prevention  of  irritation  that  can  main- 
tain and  increase  the  inflammatory  process  to  the  greatest  possible  limitation  of  the 
excursive  movements  of  the  eyeball,  which  foster,  in  a  mechanical  manner,  the  de- 
tachment, and  to  powerful  incitation  of  absorption.  Extensive  experience  teaches 
us  that  in  simple  detachments  of  the  retina,  and  in  those  combined  ^vith  staphyloma 
posticum,  the  procedure  recommended  for  diffuse  neuro-retinitis  seems  to  offer  the 
uest  results — /.  e.^  the  mercurial  inunction  in  connection  with  the  strictest  care  of 
the  eyes  and  the  Bvstcmatic  use  of  the  })inocular  protective  bandage.  In  recent 
ciises  it  has  rendered  exceedingly  satisfactory  results,  and  even  in  old  cases  and  of 
great  extent  favorable  results  have  sometimes  been  very  unex])ectedly  obtained. 

Recently  it  has  been  recommended  to  pierce  the  sclera,  at  the  point  where  the  retina  is  de- 
tached, with  a  fine  knife,  and  draw  off  the  subretinal  fluid  (Sichel)^  then  to  apply  a  protective 
bandage  and  treat  antiphlogistically,  as  after  other  eye-operations.  If  necessary,  the  opera- 
tion should  be  repeated  once  or  twice.  Its  success  has  not  been  proved  ( Graefr^  SecomU)^  al- 
though in  some  cases  temporary  improvement  was  obtained.  Hence  this  operation,  which  is 
called  "■  ophthalmocenthesf^^^  had  better  be  avoided. 

The  favorable  influence  exercised  by  spontaneous  rupture  of  the  detached  por- 
tion of  retina  in  some  cases  upon  the  further  course  of  the  affection,  has  suggested 
the  idea  of  an  operative  division  of  the  sac  {Graefe),  and  some  successes  ol)tained 
by  this  method  have  made  it  rather  popular.  Still  we  gain  much  less  by  it  (l^itjen- 
sterhr7\  llasner,  Txindrshenj)  than  by  i)harmaceutic  treatment  'vvith  an  ai)propriate  re- 
gimen ;  it  is  often  entirely  unsuccessful,  and  has  not  unfrequently  induced  or  at 
least  hastened  the  atrophy  oT  the  eye  })y  inciting  a  degenerative  iridoehoroiditis. 

That  we  may  ol^tain  a  better  view  into  the  eye,  the  oi)eration  should  always  be 
p<^rf()rmed  with  the  pupil  widely  dilated,  and  the  patient  sitting  up.  The  instru- 
ment to  l>e  used  is  a  fine  sickle-shaped  needle,  or,  still  better,  a  delicate  double-edged 
Dalrymple  "  stop-needle,"  such  as  is  used  for  discision  of  cataract  l>y  keratonyxis. 
The  head,  eyelids,  and  glol)e  being  vsecurely  held,  the  needle  is  to  be  passed  iK*q>en- 
dicularlv  through  the  sclera  about  four  or  five  lines  behind  the  edge  of  the  cornea. 
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adTanoed  about  eight  lines  into  the  vitreous,  and  then  turned  to  the  detachment,  to 
diTide  the  latter  by  slight  strokes  (Gra^fe).  At  the  same  time  we  should  avoid 
wounding  the  larger  retinal  vessels  or  the  choroid,  which,  from  the  continual  giving 
way  of  the  sac,  will  require  all  the  care  of  the  operator. 

As  experience  teaches  that  such  sharp  linear  solutions  of  continuity  readily 
adhere  again,  it  has  been  recently  recommended  to  tear  the  detached  portion  instead 
of  simply  puncturing.  For  this  purpose,  two  needles  are  passed  through  the  sclera 
■t  suitable  distances  from  each  other ;  then  approaching  their  points  through  the 
Titrpous  at  the  surface  of  the  sac,  they  are  made  to  tear  the  latter  sufficiently  by 
making  lever-like  movements  with  them  {Boumian), 

It  hftB  Alio  been  attempted  to  combine  tapping  the  snbretinal  fluid  with  division  of  the  de- 
tachment For  this  porpoae  a  trocar  needle  is  used,  which  is  usually  introduced  through  the 
idcn  between  the  superior  and  external  recti  muscles,  about  four  or  five  lines  behind  the 
botder  of  the  oomea,  and  then  passed  through  the  vitreous  into  the  sac  The  fluid  is  allowed 
to  eacape,  and  the  opening  in  the  retina  is  enlarged  ( Wecker). 

The  after-treatment  corresponds  with  that  of  other  operations  on  the  globe. 
Eeqiing  in  bed,  antiphlogistic  regimen,  and  particularly  the  continuous  use  of  a 
protective  bandage  over  both  eyes  for  several  days,  are  the  chief  points.  Vitreous 
opacities  of  an  inflammatory  character  readily  occur ;  these,  however,  soon  disappear. 
The  operation  is  not  usually  followed  by  great  reaction. 

AvtlunitiM.— <^o«Wym,  Ueber  die  Anwendungdes  Augenspiegels.  Leipzig,  1858.  S.  125, 128. 
—Bowman,  Ophth.  hosp.  reports,  VL  1864.  May.  P.  \U,—8chweigger,  A  f.  O.  VL  2.  a  824, 
329 :  Vorlesungen  ttber  den  Gebrauch  des  Augenspiegels.  Berlin,  1868.  S.  \\%.—Stenwag^  Ophth. 
n.  a  100;  Wiener  med.  Wochenschrift,  1864.  Nro.  10.— /f  Muller,  A  f.  O.  IV.  I.  S.  869  et 
•eq.— JS7«6<,  ibid.  XI  2.  a  242,  249.— (?ra<?/-f,  ibid.  L  1.  S.  a58,  362,  869,  H.  1.  a  222,  H.  2.  a 
980et  (wq.,  IH  2.  a  891  et  seq.,  IV.  2.  a  235,  238,  IX.  2.  8.  a5,  88,  90;  Win.  Monatbl  186a 
a  49,  57,  60, 1865.  a  187.— DonJrr*,  A.  f.  O.  I.  2.  8.  113,  Anomalien  der  Refrac.  und  Accoul 
Wien,  1866.  a  2SiS).-.LUbrfich,  A.  f.  O.  V  2.  8.  L51,  256,  258,  Atlas  der  Ophthalmoscopie, 
Berlin,  1863.  Taf.  7.Secondi,  Clinica  oc  di  Geneva.  Riassunto,  Torino,  1865.  8.  61,  134.— 
PoffenMtfcher  and  SamUrh,  klin.  Beobacht.  Wiesbaden,  1861.  I.  8.  50,  IL  8.  2S.—Tetzer,  Wie- 
ner med.  JahrbUcher,  1864.  8.  165.— A'i«^?,  Wiener  aUg.  med.  Zeitschrift  1860.  Nro.  22,  23.— 
MrmrUchrk,  Wiener  Medicinal halle,  1861.  Nro.  47.— CIoMen,  A.  f.  O.  X.  2.  8.  155,  160.— 
Knnpp,  kL  MonatbL  1864.  8.  307.— A?/.  Oraefe,  ibid.  1863.  8.  23:1- JJrrWn,  ibid.  1866.  8.  77. 
— .Srimuk-A,  ibid,  a  111,  115.— .^r/fan,  ibid,  a  75.— WrrJt^r,  ibid.  1865.  8.  m.—Hirschman, 
ihid.  1«J6.  a  229,  2SS.—Zehender,  ibid-  a  23Q.-'Sichfl,  Clinique  europ.  1859.  Nro.  29.— 7?ydr?, 
Wien.  med.  Jahrb.  1866.  4.  8.  40,  45. 

StfJlwag,  Der  intraoculare  Druck.  1868.  a  ^.—Graefr,  A.  f.  O.  XIV.  2.  8.  116;  kL 
MonatbL  1868.  8.  301 ;  Congres  ophth.  Paris.  1868.  8.  hSI^.—ragemUrher  xm^SHmisch,  klin.  Beo- 
bM:ht  Wiesbaden.  IIL  8.  49,  54,  fib.—NiemeUchek,  Vierteljahr^chr.  96.  Bd.  8.  38.— A//.  Oraefe, 
kL  MonatbL  1869.  a  166.— 2fcr?in,  A  1  O.  XIH.  2.  8.  286;  XIV.  2.  a  290,  306, 317.— A'dmwrA, 
kL  MonatbL  1867.  8.  81.— /?fw/n^w,  Virchow's  Jahresber.  1868.  II.  a  40a— .BrriAoW,  A.  f. 
O.  XV.  1.  a  180.— Z;«6<T,  iWd.  XIV  2.  8.  226.— /.»/ft»nJ»;tf,  ibid.  XIIL  2.  8.  379.— J/iiu^Aw<r, 
Lehrh.  der  Ophthoscop.  8.  888.— ^<i.  Jaeger,  Handatlas.  Taf.  XVlILStavenhagen,  kl. 
Bcoh.  186a  a  T^.'-Gonvea,  A.  £  O.  XV.  1.  a  257.— J/bor^/*,  Ophth.  Beitrllge,  a  155, 
»18;  Ueber  symp.  Ophth.  8.  41.— ^rro/eo,  Conference  clin.  1869.  8.  ^.—Lnndenherg,  A.  f.  O. 
XV.  1.  a  194,  201,  2(}Q.^Iffuner,  Prag.  Vierteljahrschrift,  93.  Bd.  Misa  8.  75.— /iranojT,  A. 
t  O.  XV.  2.  a  88,  95;  kL  MonatsbL  186a  &.  ^IQl.^JIirschberg,  ibid.  1868.  8.  153-155;  1869. 
a  T^.—Dohtnen,  ibid.  1867.  8.  60. 


Atrophy   of  the   Optic   Nerve   and   Ketina. 

Pathology. — A  distinction  is  osaally  made  between  pure,  nervous,  or  pelluoid 
and  cloudy  atrophy. 

Pore,  or  better,  gray  or  gelatinous,  atrophy  is  always  characterized  originally  by 
increase  of  the  connective  tissue.  This  swells  from  proliferation  and  the  deposit  of 
a  gray,  glutinous  mass,  which  contains  a  large  number  of  delicate,  dear,  nucleated 
cells  in  variable,  often  great,  numbers,  and  becomes  gelatinously  translucent.  The 
nervous  elements  appear  separated,  often  broken  up,  and  finally  separate  into 
various  forms,  but  usually  into  spherical  smooth  masses,  which  partly  undergo  fatty 
disintegration,  change  to  non-nucleated  fat  granular  masses,  but  partly  sclerose,  and 
become  coloid  or  amyloid  bodies.  Sometimes  the  proliferaticm  of  the  neurilenmia, 
sometimes  the  fatty  degeneration  and  sclerosis  of  the  medulla,  preponderate. 
Finally  the  connective-tissue  framework  atrophies  to  a  thick  gray,  vitreous,  stiff 
mass,  which  falls  into  uneven  lamina)  on  pressure,  or  to  a  hard,  opaque,  filamentary 
callosity,  which  contains  in  it  the  remains  of  inflammatory  cell-proliferation,  and 
fatty  or  sclerosed  medullary  substance.    {Rohitanshy,) 

In  cloudy  atrophy  the  nervous  elements  conduct  themselves  in  the  same  way,  if 
they  have  not  already  become  fatty  during  the  inflammation ;  the  difference  lies 
chiefly  in  the  prominence  of  the  connective- tir^sue  now  formation;  the  process 
represents  a  degenerative  hypertrophy  of  the  connective  tissue,  and  retains  this 
character  subsequently,  even  after  atrophy  has  occurred. 

1.  In  either  form  the  nerve-trunk  is  finally  reduced  to  a  hard  tendinous  cord,  in 
which  the  nerve-filaments,  and  often  also  most  of  the  vessels,  are  destroyed.  As  the 
outer  sheath  of  the  orbital  portion  does  not  contnict  proportionately,  it  no  longer  fits 
the  trunk,  but  lies  loose  and  in  folds  around  it,  like  a  half-filled  tube.  The  connection 
between  the  two  is  kept  up  by  a  delicate,  relaxed,  wide-meshed  network  of  connect- 
ive tissue,  which  is  probably  surrounded  by  a  variable  amount  of  serous  fiuid. 

Id  excessive  atrophy  as  a  result  of  progressive  shrinkage,  even  the  base  of  the  interval  between 
the  two  nerve-sheaths  is  removed  toward  the  level  of  the  choroid,  and  on  account  of  the  diminu- 
tion of  the  anterior  end  of  the  nerve,  the  interval  widens,  so  that  the  anterior  end  of  the  interspace 
between  the  sheaths  forms  a  broad  ring-shaped  sinus,  which  lies  within  the  posterior  scleral 
opening  behind  the  lamina  ci  ibrosa. 

In  sections  of  the  atrophied  nerve-trunk,  parallel  to  the  nerve-axis  and  lying  near  each  other, 
we  may  still  recognize  striae  of  the  formerly  existing  nerve-bundles  and  their  neurilemma;  but 
from  the  increase  of  the  latter,  the  former  are  pressed  more  apart  than  normally.  Instead  of 
nerve-filaments  we  tiud  a  brownish-yellow  translucent  substance,  formed  into  strings  by  the 
sheath,  which  consists  chiefly  of  a  molecular  organic  base,  coloid,  amyloid  masses,  and  shrunken 
nucleated  formations.  At  the  same  time  we  often  meet  groups  of  pigment  free  or  inclosed  in 
•ells,  which  are  caused  by  hemorrahagic  extravasations  or  new  formations,  obliterated,  often 
chalky  vessels,  cholesterine,  and  chalky  masses.  Sometimes  the  chalk  is  in  excess  in  some  ])Iaces 
and  collects  into  larger  masses,  which  appear  encased  in  the  atrophied  medulla  of  the  nerve  or 
papilla.  {Gra*fe.)  Exceptionally,  also,  partial  ossification  of  the  atrophied  connective  tissue  may 
occur  in  some  places. 
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1  In  the  optio  papilla  and  in  the  retina,  the  two  forms  of  atrophy  are  more  dia- 
Lnet  anatomioaUj  than  symptomatioallj. 

Pare  or  graj  atrophy  osnallj  limits  itself  to  the  head  and  aotaal  expansion  of 
the  nerre,  hence  to  the  filament  and  ganglion  layers  of  the  retina  (JET.  Muller),  and 
on  the  contrary,  leaves  nndistnrbed  the  mosaic  layers  of  the  latter  as  well  as  the 
tapetom  and  choroid.  The  destruction  of  the  nervous  elements  and  the  atrophy  of 
the  connective-tissue  framework  necessarily  cause  a  decrease  la  volume,  which  is 
Mpecially  perceptible  in  the  optic  papilla.  For  as  tlie  cauda  equina  of  the  optic 
nerve  is  reduced  to  a  thin  layer  of  obsolete  connective  tissue,  which  contains  only  a 
few  ooloid  bodies  and  remains  of  nuclei,  the  papilla  flattens,  sinks  in,  and  appears 
txcavated.  The  deepest  part  of  the  excavation,  which  usually  corresponds  to  the 
porta  vasomm,  does  not  often  extend  behind  the  po:>terior  choroidal  boundary. 
(F.  MMer.)  Bnt  such  oases  do  occur ;  for  the  membrana  cribrosa  readily  partici* 
pttes  in  the  proliferation  of  the  neurilemma.  It  is  then  relaxed  like  the  latter,  and 
natiinilly  loses  its  power  of  resistance.  If  the  diminution  of  resisting  power  reaches 
a  certain  point,  even  the  normal  intraocular  pressure  suffices  to  make  the  membrane 
give  wi^ ;  it,  with  the  obsolete  stratum  lying  on  it,  recedes ;  the  result  is  a  deep, 
dofiing  excavation,  or  exceptionally  one  with  steep  edges,  such  as  constantly  occurs 
in  glaucoma. 

The  ■■icirtion  that  sach  excavations  are  ezclusirely  found  in  glaacomatona  affectionf,  and  are 
ptthofDomonie  of  thia  diaease  {Oratfe),  is  disproved  by  actual  observation.  (JfatUhner.) 

A  large  portion  of  the  numerous  small  vessels  of  the  papilla  and  retina  is  entirely 
dflitroyed,  and  this  is  one  cause  of  the  peculiar  paleness  presented  by  the  papilla 
affected  with  gray  atrophy.  The  adventitious  tissue  on  the  trunks  and  larger 
branches  of  the  central  vessels  often  thickens  decidedly,  from  participation  of  the 
framework  in  the  original  proliferation.  As  a  result  of  the  shrinking,  the  caliber 
often  diminishes,  and  occasionally  even  complete  obliteration  of  some  of  the  chief 
branches  occurs  in  advanced  atrophy. 

Cloudy  atrophy  usually,  but  not  always,  extends  through  all  the  layers  of  the 
retina,  and  the  tapetum  and  uvea  also  generally  sympathize  to  a  marked  extent;  the 
retinal  atrophy  is  only  one  sjrmptom  of  atrophy  affecting  the  entire  globe.  The 
excavation  of  the  papilla  is  less  distinct,  even  when,  as  often  happens,  the  membnina 
cribroea  is  pressed  backward,  for  the  cavity  seems  filled  up  by  the  increase  of  the 
connective  tissue. 

The  anatomical  characteristics  of  cloudy  atrophy  are  most  marked  in  complete 
retinal  detachments. 

For  alter  the  termination  of  the  inflammatory  process  of  tissue-development,  the  retina,  folded 
mto  a  fannel  or  spindle  shape,  appears  discolored  from  extensive  fatty  contents  of  a  dirty  yellow- 
grsj  oolofy  spotted  with  numerous  small  extravasations  of  blood.  The  framework  filaments 
■aoaily  then  exist,  bot  only  at  intervals,  in  a  distinct  hypertrophied  condition  ;  they  have  mostly 
been  destroyed  in  the  proliferation,  and  together  with  the  grai/  connective  tissue  are  replaced  by 
SB  iadistincUy  filamentary  or  perfect  connective-tissue  stroma,  in  which  lie  numerous  oval  or 
ipindle-shaped  nndei,  partly  fatty  or  sclerosed,  or  even  actual  connective  tissue  corpuscles. 
Wben  fully  developed,  Uie  stroma  usually  shows  an  areolar  stamp ;  in  the  intergranular  layers, 
however,  a  radiated  formation  of  bundle-shaped  filaments  running  perpendicular  to  the  surface 
is  seen.  In  the  neighborhood  of  the  optic-nerve  entrance  the  connective  tissue  often  collects  in 
Wof  and  thick  twigged  bundles,  which  spread  out  from  the  membrana  cribrosa  and  lose  them- 
Mlves  in  the  areolar  tissue.  This  neoplastic  connective  tissue  presses  in  every  where  between  the 
•Cher  elementa  aod  wioda  around  them;  but,  on  the  other  hand,  it  continues  through  the  limitans. 
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iiiiidh  bM  bMooM  per(bnta,into  tht  degeDtntod  Tf^^ 
remains  of  Um  internal  limiting  membrane  often  ^pean  thiekened  and  oloodj*  j«  a  leaidl  of 
depoaitionofmoUoolardetritiioonitapoeteriorBiirftoa.  Hot  anflroqnenti j  tluae  depoaltiona  are 
flgnred  in  Tariooa  wajt,  and  interwoven  with  remains  of  atrophied  veisels.  In  ths  b^ginnfaii^ 
espeoiallj  in  the  anterior  aone,  a  large  part  of  the  nenrons  elements  of  the  retina  are  ilill 
obaerrable ;  neTerthetess,  th^  almost  always  show  ereij  where  the  ehsraetar  of  adranoed  Ihttj 
degeneration  and  sclerosis.  This  is  partlralarl j  tme  c^  nerre-flbres  sod  gangllop-oells.  The 
baoUlar  lajer  nsoallj  snffws  qnlte  mxfy,  its  elements  i^pear  partij  disoolored,  swelled,  sad 
eloaded  with  hi.  The  grannies,  on  the  oontrarj,  hold  out  longer,  and  then  oaoallj  betray  thair 
parUdpation  in  the  disease  hj  decided  fiiUj  briUianqr.  Hear  to  and  between  the  nenrooa 
elements,  stnwed  in  the  oonneetiTo-tissoe  stroma,  we  find  qoantitiea  of  ooloid  bodies,  free  fiU 
granules  and  iat  globnles,  which  latter  are  beginning  to  be  deetrojed,  or  have  ereo  already 
changed  tooholeateiine^  whoee  OTTStals  lie  around  in  groapa.  Besides  this,  old  sod  recent  eztrav^ 
sations  of  blood  are  ereij  where  seen,  hot  rarelj  large  amoontsof  neoplestiopigBisot  ThesmsUor 
▼Msels  are  nsnsUj  destrojed  or  degenerated,  and  eren  of  the  tmnks,  oqIj  part  are  perviooa. 
Their  walls  are  moallj  thickened,  changed  to  looee  connectira  Usswe,  which  is  united  with  the 
areolar  atroma  and  containa  nnmerona  oells,  partl|y  Iht^  or  scleroeed.  Besides  thii^  it  is  uaoal^ 
sirawed  with  iat  grannies,  pigment,  sad  chalkj  salts,  and  with  ooloid  diso-Uka  pendanta.  In 
man/  cases  the  degenerated  veisels  trsTerse  lepf-Uke  conneetiTO-tissoe  new  fermsticns,  whence 
the  J  acqnfare  the  appearance  of  winged  leaf-stems,  or  sre  beset  with  papillaix  oofgrowths.  Kol 
nnfreqaentlj  the  Tcssels  are  entirelj  obliterated  in  spots,  ohanged  to  solid  eonnectlTa-tisBna 
strings,  or  iUled  with  necrotic  blood-cells  or  with  ooloid  mstsee.  OcessJonsHj  some  are  athero- 
matooslj  degenerated,  and  then  present  tbemselTes  to  the  nsked  ^e  ss  twigged,  chall^,  whitsb 
hard,  brittle  strings.    ^WtH^MMUUr.) 

In  the  sobseqoent  coarse  the  nenroos  dements  sre  gradosQj  destnqred  bj  progressiva  lat^ 
degeneration  and  sderosii,  so  thst  finallj  onlj  atrophied  granalea  in  variable  amoant  are  fbond ; 
the  iat  granules  sre  destrojed,  in  the  same  waj  the  extravasations  of  blood,  snd  eveii  the  coloid 
bodies,  after  precedent  graaolation,  become  scarcer.  Fat^  degeneratioa  and  naorption  alao 
occur  in  the  oonnective-tiune  stroma  and  its  cellnlar  elements;  it  diminishes  deddedlj  in  mess, 
and  finallj  atrophiea  portiallj  or  entirelj  to  an  indistinct  fibroos  or  indifferent  bard,  tough  tissue^ 
which  is  traversed  bj  a  few  thick  tendinouf  cords  and  degenerated  vessels,  snd  contains  onlj  a 
slight  amount  of  free  fat,  granular  pigment,  atrophied  cells  and  ramains  of  granules,  and  here  and 
there  ooloid  bodies,  and  is  also  attached  to  the  degenerated  vitreous.  Exceptionallj  small  bonj 
plates  appear  in  it;  indeed,  as  far  as  the  degenerated  retina  is  in  contact  with  the  bonj  plate  coTcr- 
ing  the  choroid,  it  also  becomes  bonj. 

Wiiere  the  retina  has  remaiaed  attached  to  the  choroid  the  dgns  of  degeneration 
are  nsuallj  less.  As  a  resalt  of  inflammations  with  large  morbid  product,  especially 
of  the  nephritic  form,  the  posterior  portions  of  the  retina  and  the  tissae  of  the 
papilla  sometimes  become  denser,  opaque,  and  dull,  colored  grajlsh-jellow  or  white. 
In  some  oases  we  maj,  even  with  the  nnked  eje,  see  filamentarj  striae  in  this 
thickened  portion,  radiating  from  the  papilla  into  the  retina,  and  with  their  ragged, 
fringed  ends  extending  bejond  the  opaque  spot.  OccasionaUj,  also,  we  meet  hard, 
white,  variouslj-figured  cioatritial  masses  of  tendinous  lustre,  which  extend  dear 
through  the  retina;  but  these  are  exception^.  In  much  the  greater  number  of 
cases,  especiallj  after  simple  diffuse  retinal  inflammations,  degeuerative  atrophj 
shows  itself  oulj  bj  some  increase  of  the  thickness,  bj  a  verj  delicate  and  scaroelj 
noticeable  gelatinous  or  whitish  veil-like  cloudiness,  which  is  somewhat  thicker,  and 
sometimes  also  slightlj  striated  about  the  optic-nerve  entrance  and  its  immediate 
vicinitj,  and  bj  partial  degeneration  of  the  vessels. 

In  lovr  grades  of  the  atrophj  we  maj  often  still  distinguish  all  the  lajen  of  the  retina  with 
their  peculiar  nervous  and  connective-tissue  arrangements,  although  the  individual  parts  ara 
alreodj  variouslj  changed  in  the  manner  above  described,  and  are  partlj  replaced  bj  ooloid 
masses  and  fattj  granules.     But  as  the  atrophj  progresses  the  li^'er  arrangement  is  losk 
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Aeeotding  to  the  Tarietj  of  the  preceding  iDflammation,  sometimes  the  inner,  at  other  times  the 
«ler,  lajeraof  the  retina  are  deteriorated  into  an  indistinctlj-striated  tissue  clouded  bj  molecular 
■iMCt;  or  else  the  entire  retina  has  changed  to  a  homogeneous  or  slightlj-striated  thin  but 
HMgh  and  hard  membrane,  in  which,  of  the  former  constituents,  onlj  atrophied  cell-like  forma- 
tioBs  and  (abont  the  optic-nerve  entrance)  atrophied  vessels  and  bundles  of  connective  tissue 


Very  often  ooUeotions  of  pigment-oells  and  granales  appear  in  the  degenerated 
tisrae  of  the  atrophied  retina  which  lies  on  the  choroid.  Usnallj  there  are  only 
a  few  tcattered  shoots,  heaps,  or  clarop-like  masses  which  lie  along  the  vessels  or  on 
the  border  of  the  optic  papilla.  In  other  cases  the  pigment  is  confined  principallj 
to  the  anterior  and  middle  zones  of  the  retina,  and  then  appears  in  very  small  irreg- 
oiarljr  notched,  elongated  heaps,  not  unlike  bone-corpusdes,  whose  long  axis  is 
generaUj  directed  toward  the  posterior  part  of  the  retina.  And  lastly,  large  amounts 
of  neoplastic  pigment  occar,  esfpecially  in  the  posterior  half  of  the  retina,  and  form 
large  and  small  clumps  that  are  irregularly  situated  and  unite  to  form  various  figures 
and  cover  large  portions  of  the  fundus. 

Tliere  la  no  dodbt  that,  as  a  result  of  degenerative  atrophy,  pigment  may  form 
independently,  by  a  transformation  of  the  contents  of  the  neoplastic  cells  (Dondera^ 
Schtteigger) ;  for  not  unfrequently  pigment  collections  are  found  in  tlie  anterior 
layers  of  the  retina,  out  of  all  connection  with  the  cells  of  the  tapetum,  and  when 
there  is  no  pigment  in  the  posterior  strata.  Extensive  or  even  moderate  develop- 
ments <»f  pigment  in  the  retina  are,  however,  only  found  after  exudative  inflammation, 
and  then  result  from  the  transformation  of  the  neoplastic  cells  in  the  retina,  which 
has  raken  p^ace  under  the  influence  of  the  proliferation  of  the  tapetum  cells;  for 
rariou:!  observations  prove  a  direct  connection  between  the  pigment  collections  in 
the  retina  and  the  groups  of  proliferating  tapetum  cells,  and  the  gradual  pressing 
forward  of  the  pigment  formation  from  the  latter  through  the  different  layers  of  the 
retina  han  heen  observed.     (//.  Muller^  Pope,)  (Jitahwic,  Itcanoff.) 

This  relation  is  usually  very  marked  in  large  conflucDt  groups  of  pigment.  The  peculiar  deli- 
cate figures  resembliug  bone-corpuscles,  on  the  contrary,  are  generally  only  partly  connected 
with  choroidal  collections  of  pigment.  So  far  as  has  been  hitherto  observed,  they  appear  to  be 
ounoected  with  the  finer  blood-vessels,  which  greatly  degenerate  during  the  atrophy.  This  also 
explains  their  peculiar  arrangement  and  radiated  direction. 

After  exudative  inflammations,  we  may  often  see  the  exudation  layers,  which  attach  the  cho- 
roid to  the  atrophied  retina.  In  old  cases,  however,  this  neoplastic  stratum  can  rarely  be  any 
longer  distinguished  as  a  separate  layer.  The  degenerated  retina,  often  reduced  to  a  delicate  cloudy 
membrane,  appears  to  lie  immediately  on  the  greatly  atrophied  choroid,  and  the  union  is  often  so 
intimate  that  the  two  membranes  can  with  difficulty  be  separated. 

In  cases  where  the  atrophy  of  the  retina  has  not  progressed  far,  the  vitreous  is  usually  pen 
feed  J  preserved  ;  at  its  peripheral  parts  alone  may  often  be  found  delicate,  gauze-like  cloudinesses 
which  are  caused  by  cellular  proliferations  and  their  consequences.  On  the  contrary,  when  the 
retina  entirely  degenerates,  and  is  reduced  to  a  delicate,  indistinctly-striated  membrane,  which  is 
firmly  attached  to  the  highly -atrophied  choroid,  the  vitreous  liquefies,  and  we  find  only  some 
coonective-tissue  remains  of  it,  which  lie  on  the  inner  limiting  membrane. 

The  Symptoms,  in  accordance  with  the  anatomicnl  conditions,  vary  consider- 
ably, even  if  we  only  take  into  consideration  those  cases  where  the  atrophying 
retina  ha**  remained  attaclied  to  the  choroid,  and  where  the  clearness  of  the  dioptric 
media  permits  us  to  see  the  fundus.  The  decided  whiteness  of  the  optic  papilla  is 
the  only  certain  characteristic,  as  the  other  symptoms  vary. 

Pure  or  gray  atrophy  usually  shows  itself  by  decided  paleness  of  the  outer  half 
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of  the  papilla.  At  the  very  oomm«ioeiii«i^  we  often  see  an  obUqae  oval  on  the 
optic  papilla ;  this  is  diatingoiahable  from  the  aonoiinding  parte  bj  Ita  MiJtA  color. 
Its  inner  pole  naoally  anrnmnda  the  poroa  opticaa,  while  the  enter  a^roaehea  the 
temporal  edge  of  the  papilla,  Ita  indistinct  border,  and  the  pasMge  of  the  Toasala 
over  it  withont  onrratnre,  prevent  its  being  mistaken  for  physiologioal  ezoaTaticm. 
This  paleness  extends  rapidlj,  mostij  tti ward  the  /allow  apot^  and  aometimes  reaches 
the  outer  part  of  the  connect! ve-tiaane  ring;  bejond  tUis  however,  It  never  ad- 
vanoea.  Thna  the  oval  becomea  a  drde;  then,  aa  its  branches  aaparate  more  and 
more,  while  ita  aenitii  approaches  the  inner  border  of  the  pi^yilla,  the  part  remaining 
of  normal  color  is  redoced  to  acresoentic  border  on  the  naaal  side  of  the  opticnierve 
entrance.  This  border,  also,  finally  diaappean,  ao  that  the  entire  papUl*  becomea 
bright  graj  or  white,  often  with  an  inclinstion  to  bhie,  opaqoe,  aatinji  or  motheiHif- 
pearl  brilliancj,  and  freqnentlj  appears  sligbtij  excavated.  Hence  it  .contraals 
strongly  with  liie  reat  of  the  ftmdna,  which  nsnally  ahows  no  change,  and  conse- 
qnently  appears  more  aharply  bonnded  than  nanaL  {Ohro.Uih.^}L)  In  gray  atrophy 
ita  diameter  la  not  perceptibly  diminished.  Pre^ooaly  existing  physlologieal  < 
vations  are  completely  annnlled  by  advanced  atrophy.    (JSl  Jaeger.) 


a%a  Mt^l  lefln  soBMliiiiM  dicms  itself  by  tha  brilUaiioj  of  the  q^ 
amanzotio  oal^s-«ya 

The  amall  vascular  twiga,  normally  quite  numerous  on  the  papUla,  are  wholly  or 
moatly  absent.  Ontheother  hand,  the  chief  trunks  and  large  branchea  of  the  arteria 
and  vena  centralia  are  uauaQy  preaent.  They  no  longer  advance  in  corvea  from 
the  poms  opticus,  but  bend  just  in  the  level  of  the  membrana  oribrosa,  and,  dose  in 
contact  with  this,  run  to  the  retina.  The  thickening  of  their  adventitioua  membrane 
shows  itself  ophthalmosoopioally  by  a  delicate  bright,  often  shining,  border,  on  both 
sides  of  the  vessels.  (Liehreieh,)  Even  in  far-advanced  atrophy,  their  caliber  is 
frequently  unchanged.  In  other  cases,  however,  the  arteries  appear  contracted,  bnt 
the  veins  normal,  or  even  dilated ;  or  veins  and  arteries  are  both  mach  affected,  tliin, 
with  few  branches  (Chro,  Uth,,  M.),  and  often  also  much  shortened.  Sometimes,  too, 
some  of  the  branches  are  wanting ;  they  are  less  nnmeroos,  or  we  find  in  their  place 
others  that  differ  from  the  normal  state  in  position,  direction,  and  in  relation  to  the 
poms,  and  appear  to  be  collateral.  In  very  rare  cases,  the  vessels  are  entirely 
absent    (Ortn^e,) 

In  cloudy  atrophy,  also,  the  ophthalmoscopic  appearance  of  the  optic-nerve  en 
trance  is  much  paler  than  normally ;  the  color  of  the  papilla  inclines,  at  least  at 
intervals,  to  white  or  gray.  Bat,  except  in  some  old  cases,  the  tendinous  brilliancy 
and  sharp  contours  of  the  above  variety  are  wanting ;  for  a  more  or  less  decided, 
veil-like  cloudiness  comes  over  the  whole  fundus,  including  the  papilla,  by  which 
the  border  of  the  latter  is  more  or  less  enveloped,  and  a  whitish,  grayish,  or  pale- 
yellow  tone  given  to  the  fundus.    (Okro.  lith,,  L. 

Occasionally,  however,  in  the  papilla,  we  see  the  atrophied  membrana  cribroaa  (which  ii 
often  pushed  forward,  that  is,  excavated),  with  its  tendinous  or  mother-of-pearl  brilliancj,  shining 
through  the  superlBcial  hjpertrophied  connective-tissue  layer.  In  the  latter  class  of  cases,  thick, 
and  hence  strongly-refracting,  Ftriae  or  spots  are  sometimes  seen,  partly  covering  the  disc,  or 
even  projecting  beyond  it  into  the  retina  itself.  Then  it  appears  as  if  the  border  of  the  optic 
papilla  were  displaced,  or  as  if  cicatricial  processes  stretched  oat  from  the  excavation  over  the 
retina. 
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In  doady  atrophy,  the  papilla  not  unfrequently  appears  smaller,  or  even  irregu- 
larly angular. 

^lis  change  is  often  only  apparent,  and  ia  caused  by  the  protruBion  of  pigment-cellB  from 
the  bofder  of  the  choroid.  But  where  the  atrophy  of  the  optic  nerve  is  accompanied  by  that 
of  ibe  whole  eyeball,  and  the  intra-ocular  presanre  is  much  diminished,  the  diminution  of 
tmrfurm  aometimes  actually  exists  and  depends  on  atrophy  of  the  superjacent  connective- 
tiame  layer. 

In  cloudy  atrophy  the  vessels  usually  suffer  more  than  in  pure  atrophy,  as  well 
on  acoonnt  of  the  preceding  proliferation  as  from  the  8ul:)sequent  atrophy  of  the 
coimective  tissue.  The  chief  branches  of  the  arteria  and  vena  centralis  are  more 
frequently  contracted,  deficient  in  offshoots,  shortened  (  Chro.  lith.,  L),  or  even  invisi- 
ble ophtbalmoscopically.  But  the  vessels  that  are  present  appear,  through  the  cloudy 
connective-tiaBue  framework  of  the  retina  and  papilla,  as  if  enveloped  in  a  mist. 
They  are  totally  obscured,  where  there  are  thick  tendinous  masses 

In  aome  cases,  instead  of  the  branches,  we  see  striae  of  pigment,   or  dull,  white  strings 
which  eitiier  represent  vessels  actually  obliterated,  or  still  pervious,  but  which  from  the  thick* 
\  and  opacity  of  their  walls  do  not  let  the  blood  show  through. 


These  atrophied  vessels  must  be  clearly  distinguished  from  delicate,  whitish- 
yellow,  ramifying  and  anastomosing  cords,  which  in  a  more  rectilinear  or  winding 
coarse  pass  through  the  atrophied  retina  in  the  most  varying  directions.  These 
are  probably  situated  in  the  external  layers,  and  their  anatomical  character  has  not 
yet  been  explained  (Ed,  Jaeger). 

Moreover,  in  cloudy  atrophy,  the  collections  of  pigment  usually  lie  in  the  retina 
(Chro,  Uth.,  L),  and  occasionally  even  in  the  papilla  (Liehreich).  They  are  some- 
times irregular  clumps,  sometimes  delicate  outshoots,  jagged  lines  and  bodies 
resembling  bone-corpuscles,  again  extensive  patches,  uniting  at  some  points.  The 
first  two  forms  usually  appear  very  distinctly  ophtbalmoscopically,  as  they  ordinarily 
lie  in  the  anterior  layers  of  the  retina.  But  the  latter  fonu  appears  flowered  over 
by  the  hypertrophied  framework  of  the  retina,  and  accompanied  by  the  changes  of 
the  fundus  i)eculiar  to  exudative  neuro-retinitis. 

Exceptionally  we  find  cicatricial  laminated  deposits  and  nests  of  cholesterino  crystals  in 
the  retina  {Cocciiui).  The  former  are  recognized  by  their  bluish-white  color,  the  latter  by 
their  mother-of-pearl  brilliancy. 

Atrophy  always  manifests  itself  subjectively  l)y  diminution  of  sharpness  of 
vision,  and  usually  also  l)y  increasing  lateral  limitation  of  the  visual  field.     But  in 
advanced  stages  there  is  usually  comi)letc  amaurosis.     The  grade  and  extent  of  this 
di^urbance  of  function  are  not,  however,  at  all  proportionate  to  the  clianges  appa- 
rent on  ophthalmoscopic  examination.     This  is  especially  true  of  pure  atrophy.     In 
this,  even  when  the  papilla  is  clear-white  or  bluish,  tendinous-looking  and  excavated. 
there  is  not  unfrequently  a  very  decided  central  sharjmess  of  vision.     "When  the 
illuminaticm  is  good,  the  patient  reads  without  hesitation  the  finer  numbers   of 
Ja<.»ger'»  tyix;,  and  limitation  of  the  field  of  vision  cannot  always  be  made  out.     But, 
on  the  oth'T  hand,  many  ctLses  occur  where,  when  the  papilla  appears  normal,  or 
the  8ign.<4  of  atrophy  are  ju.st  beginning,  vision  is  reduced  to  quantitative  perception 
of  light,  or  is  absolutely  gon(?.     That  is,  the  destniction  of  the  nerve- elements  in 
th  •  papilla  and  retina  is  not  always  i^  proportion  to  the  changes  apparent  ophtbal- 
m«*M»opically ;  they  often  remain,  at  t^j/!**jf)jirt<Wny ;' "taphbl^  of  conducting  in  si)ite 
•if  the  connective  tissue  being  fc5r5rt^pfrwhi«[l;;Wt/ om  ;the/  other  hand,  it  often 
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happens  that  the  nerve-elementB  are  desfzoyed  beforo  deddad  atrophy  of  the  frame- 
work has  occnned.  Moreover,  the  distorbanoe  of  fonctioii  of  the  eye  k  not  solely 
dependent  on  the  nutritiye  state  of  the  retina  and  pi^illa»  The  atrophy  ooconing 
here  is  often  only  a  symptom  of  the  resnlt  of  an  identical  or  eren  of  a  difBerait 
process  ranning  its  comse  in  tiie  brain  or  qdne,  which  may  destppy  the  oondnGting 
power  of  the  nenre»  or  the  spedflo  actiyi^  of  its  centnd  organ,  before,  the  orbital 
portion  of  the  optic  nerve  and  its  expansion  have  begon  to  soflEer.  These  difCerenoes 
are  intimately  connected  with  the  causes,  and  vety  innch  iwflnwiftft  the  entire  ^ype 
of  the  diseases    This  will  be  treated  of  in  the  chapter  dedicated  to  Amaorosis. 

1.  By  amaorosis  however  we  nnderstand  nothing  more  tiian  tiie  inability  to  per- 
ceive ol^ects  lying  in  certain  portions  of  the  fidd  of  vision,  with  a  degree  of  dis- 
tinctness corresponding  to  tiie  intensity  of  illnmination  and  the  size  of  the  visual 
angle  (amblyopia),  or  even  to  distinguish  light  from  darkness  (amaurosis).  Una 
inability  is  dependent  upon  certain  material  changes  in  tiie  retina  and  optic  nerve. 

llie  impaiiment  of  vision  not  only  varies  in  degree  within  the  laigest  limits, 
but  is  often  irregularly  distributed  upon  the  various  parts  of  tiie  visual  Held.  This 
must^  therefore,  be  carefully  examined  in  all  directions,  in  order  to  gain  a  dear  idea 
as  to  the  amount  of  impairment  to  the  functions  of  the  eye,  and  witii  this,  peihaps, 
to  form  a  condusion  as  to  tiie  situation  and  extent  of  the  prindpal  disesse. 

The  most  careful  estimation  of  the  central  acuteness  of  vision  is  veiy  important, 
and  tiie  manner  in  which  the  distinctness  of  the  perception  diminishes  in  each  indi- 
vidual sector  of  tiie  fidd  toward  its  periphery,  as  wdl  as  the  sixe  and  fonn  of  the 
whole  fidd  of  vidon. 

The  meMQnmeiit  of  the  oentnJ  ahaxpiieM  of  Tidon,  sf ter  what  has  been  leid  in  a  previoiu 
part  of  this  work,  needa  no  further  deeoription.  BtiU,  one  method  more  may  be  mentioned, 
by  which  we  are  enabled  to  measure  the  senaitiTeneu  of  the  center  of  the  retina  to  hghtw 
Tiie  apparatus  consists  of  a  black  disk,  upon  wliich  a  line  of  uniform  thickness  is  drawn,  from 
the  center  toward  the  periphery.  This  line  is  interrupted  at  several  points.  If  the  disk  be 
turned  quickly  on  its  axis,  the  parts  of  the  line  appear  as  circles.     Their  distinctness  decreases 

with  their  diameter,  and  may  be  expressed  by  the  fraction  -— ;  d  is  the  thickness  of  the  line, 

SJnr 
I  the  radius  of  the  circle^  i.  «.,  the  distance  of  the  part  of  the  line  from  the  center  or  axis  of 
the  disk,  and  v  indicates  Ludolf  s  numbers.  The  sensitiveness  of  the  diseased  center  of  the 
retina  to  light  is  decided,  then,  by  the  proportion  of  the  clearness  of  the  largest  circle  recog- 
nized by  the  patient,  to  the  clearness  of  one  recognized  by  a  healthy  eye,  in  the  same  amount 
of  illumination,  and  at  the  same  distance  from  the  circle  (J/aMon,  Hchelske). 

It  is  much  more  difficult  to  get  an  exact  result  as  to  the  shape  and  extent  of  the  visual 
field.  For  the  purpose  of  a  preliminary  examination,  it  is  sufficient  if  the  surgeon  place  him- 
self before  the  patient,  with  a  lateral  illumination,  and,  while  the  other  eye  is  closed,  causes 
him  to  fix  his  view  on  the  eye  of  the  examiner,  and  rotates  one  or  two  fingers  of  the  hand,  in 
a  gentle  manner,  about  the  periphery  of  the  visual  field.  We  can  easily  find  out^  in  this  way, 
if  the  perception  of  the  eye  observed  be  inferior  to  that  of  the  observer,  especially  if  we  avoid 
any  self-deception  on  the  part  of  the  patient  by  constantly  altering  the  number  of  the  fingers, 
and  causing  the  patient  to  name  them,  at  the  same  time  taking  care  that  the  line  of  vision 
is  not  directed  upon  the  fingers  instead  of  the  eye  of  the  surgeon. 

For  the  same  purpose  we  may  bring  a  sheet  of  paper  before  the  affected  eye,  at  a  distance 
of  from  one  to  one  and  a  half  feet,  upon  which  a  nimiber  of  black  points  are  made,  which 
radiate  from  a  common  center.  The  picture  of  the  field  of  vision  may  be  made  from  the 
number  and  situation  of  the  points,  which  the  affected  eye  is  able  to  recognize  in  fixing  his 
view  ui>ou  the  center.  The  best  method,  however,  is  to  place  the  patient  before  a  blackboard, 
about  one  foot  from  it,  then  to  cause  him  to  fix  his  eye  upon  one  point  in  it,  while  the 
examiner  moves  a  piece  of  chalk  around  the  periphery  of  the  field  of  vision,  and  thus  indicates 
exactly  the  spot  where  the  chalk  enters  the  visual  field.  Yet  this  docs  not  make  an  exact 
boundary.     Small  interruptions,  slight  impairments  in   conductive  power,  are   not  made 
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i  rootifh  bj  %bh  method*     For  the  efttimali  m  of  theae^  very  weak  and  different  degnet 
•I  (ftitfinlhitiiQn  sro  reqtiin^d,  which  maj  be  bod  with  the  aid  of  a  photomiitdc  appaxmt^M 

¥m  the  purpone  of  reoonliag  the  ilefecst  of  fcbe  viBua!  field,  icveral  very  iogenioua  matrii- 
«£Vt«  hare  recent  I J  beeo  invented  {/Jci/mftnn,  HoHdln).  Tho  perimeter  ^ven  the  most 
diet  RAalU  (if'ufwlfT,  Jfwc<f*K  if*  ftcifjir  nef  it  reg»rdi  tht?  cup-like  form  of  the  viRual  fieJd, 
wilkHil.  respect  to  other  advimtAgeft,  and  consequently  avoids  a  aoriea  of  enora  which  necei- 
■«flj  mtim  from  the  valuing  diBtaacen  of  the  teit-object  «Qd  from  U1m&  projection»  of  itt 
rrtiittl  imageL 

In  cpaea  of  cataract,  clo#ure  of  the  pnpiln  ete.^  when  the  light,  on  its  waj  to  the  retin&i 
mast  paaa  throDgh  media  which  are  opticallj  inegnlar,  greater  intcmiptions  may  be  diicovered 
hf  iIk  folloving  method.  The  ruom  Iji  darkened,  and  the  flame  of  a  cdndk  ia  «wept  around 
tti  nmal  field,  aad  the  various  poinls  neted  frdim  wMoh  the  light  ifi  dimly  seeu  or  not  noticed 
HdL  USMler  aueh  circnmitanoee  the  reaction  of  the  individual  parta  ef  the  retma  to  cxtama 
jfnman  {Herr^  tf  Utg^),  or  to  galvanb  irritations,  may  Iw  dlagncMtticat:^!  (lift/mk).  Yet 
the  Ewdli*  are  not  a»  trnut worthy  as  tho«e  obtained  by  the  lamp.  Where  we  desire  to  dl»- 
ttflgniah  Hetween  partial  aiiA^thoHla  imd  actual  bindranceii  in  conduction,  they  render  very 
fftltmldc  awifttvaoe. 

In  the  former,  phonphcenea,  aparke  of  lights  are  acen  m  the  part*  Inoapahle  of  pereeiving 
L%hl^  while  they  are  wanting  in  amaarotic  defecba  (fwrai^fi').  The  examination  aa  to  the 
|itNlitjr  of  difttintpiinhing  eolura  in  alao  of  Bome  importance  in  completing  the  dio^oaia.  Tbla 
%  vtTy  much  reduced  in  portions  of  the  retina  which  are  amUyopjo. 
A  d^linite  proportion  however  due^  not  necei»Harily  exist  between  itii  diminntion  and  that 
f  Ibeaeaity  of  viition,  vince  the  ability  to  diitinguinth  coloi^  has  often  floAereil  very  markedly 
E affect  in  the  acuity  of  vision  ii  noticed,  and  aometimei  there  in  complete  oehro- 
i  with  an  acuity  of  viiiion  which  is  relatively  but  alightly  injured  ( f^iinMfim,  t/tmg^ 
itm},  Thcae  eases  of  chroma todesopsia  have  alreaiJy  attracted  attentiun  aud  havv  prutnptod 
•  Bas^wr  of  experiments,  which  have  demoiifltrated  that  the  ■ensibility  to  colors  lying  at  the 
»||lnita  of  the  ipeetrum  is  the  first  bo  RUtfiT,  next  that  of  the  colors  nearer  the  center, 
04  taaUjr  the  yellow  <iiaappear«.  lAter  experiinentJi  have  corroborated  these  ri.'SuitH  in  so 
Av  at  Ukj  have  proved  that  the  ootor-amblyopia  is  first  manifested  by  the  eharacteriatin 
ifliapt  of  rr«l  blindneKs  {Sthehikr^  Benfdikf)^  or  even  by  the  diitappearanoe  of  the  violet 
iMnow4ki),  More  ruoently  inveitij|atiims  with  the  ppectroBoope  and  Rosens  cyanometer 
ktf*  peell£ed  theao  reiulti  by  proving  that  in  the  §pectnim  the  red  first  dlBappeairs,  then 
i^jdlov  anil  green,  mod  finally  the  blue.  ThuA  we  neo  that  the  oolors  cease  to  excite  the 
iriiM^VllilatiTely  in  the  samegrdw  an  they  are  arranged  in  the  s|wotrujn,  with  the  eingie 
MSffilDB  iliat  violet  disappean  before  blue.  The  same  relation  is  tueref ore  repented,  which 
tamf  ht  demonitrated  a#  reganii  the  ability  to  dJBtinguish  colore  in  the  normal  eye,  by  the 
I  ifniititition  of  the  intensity  of  illmmination.  It  has  ako  been  Rhown,  that  the  chroma- 
t  in  atBblyopia  increases  from  the  centre  towards  the  periphery ;  that  in  hemiopia 
Hit  omnj  euDHned  to  the  amblyopic  portion  of  the  vinual  field,  and  often  precedes  consider- 
al^ttedtoijiintion  of  the  aeulty  of  vision  in  central  defects.  Moreover  it  ie  often  limited 
•iMf  W  tlie  PCgion  of  the  central  defect  or  else  extends  beyond  thia  to  a  varying  degree. 
hm^f  aba  bare  b^in  with  red  hllndiiea«f  and  inereaiing  by  green  and  blae  blindneu,  finally 
fB^ta  Odnplete  acbromatopaia  iLfbtr}. 

I  wb  aJ*o  meet  with  Huhjectlve  aym^ptomii,  an  photopsia,  Ghromop<ii%  ete.     Theee 
^on  of  the  extent  of  the  interruption,  than  of  the  nature  of  the  real  afTec^ 
ttaa  and  Ui«  morbid  pracesacs  accompanying  it, 

{II  ia  very  uwful  to  l»c  able  to  record  the  statu  of  thti  field  of  vision  at  difft^rent 
tfn«  to  Uie  cuurM^  of  a  tmse  uf  aDiblyopia  or  unmurosh,  Tb«  f  alio  wing  method  will 
mmmmd  Itnelf. 

lilt  examination  h  made  in  the  umial  waj,  letting  the  pati<^nt  ait  down  in  fv  chair 
wi  lafi  tgahiBt  thf*  bnck,  bo  m  to  keep  the  head  nmn^  sftoudy^     The  hhiekbfiurd, 
i  4  feet  n  3  fit  t,  is  placed  exactly  one  fcjot  in  Irout  of  tlu^  t'jv,  covpring  the  ejo 
I  to  be  tiatfd,  and  di noting  tlie  patient  to  continue  to  look  steadily  at  a  email 
m.   Tb»  me&i  of  chidk  is  approached  in  various  dircctiona^  and  when  seen,  the  spot 
14 
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niarked  on  the  boftrd.  Cotmectiiig  them  dots  together,  we  bare  the  periphiry  d 
fleld  of  vision,  and  can^  Id  like  manner^  examine  tlie  o^ntTal  pordoo. 

In  order  to  hare  a  permanent  record  of  the  case,  a  light  frame  i«  placed  ovef 
blackboard,  aero^  which  in  both  directions  fin^  white  thread  ib  stretched  at  «* 
three  inches.  The  i breads  lie  flgaineit  th6  board,  and  itit^  thus  divid^-d  Dp  inio  a^iiu 
Care  h  taken,  of  ooarae,  that  the  central  croea  at  whlcb  the  pa^ieat  looks  shili 
respond  to  the  meeting  of  two  threads. 


LEFT    EYE. 

FIELD   OP   VISIOW. 
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Th«n  on  the  **  register  of  tbe  field  of  yiflioii,''  wblcb  is  reduced  to  J^,  mi  llit 
ovres  of  which  are  therefaro  f  inch,  the  oiulioe  of  tljc  field  of  vision  U  drawn, 
tb#  line  in  each  eqaiire  from  the  blackboard.  Tbi»  gives  a  field  oorrespond- 
ttie  «ye,  at  ona  inch  fi-fim  the  paper,  being  jV  of  th«  dietmce  of  tlii 
tl^niV  eye  from  the  blackboartJ.  There  are  two  regisiterg  printed,  nne  for  each 
ijc*  On  the  other  side  of  ihe  »hmt  the  nece^ary  dat'i  of  tb©  ease  can  be  written* 
h€  plfltei  of  the  field  of  vision  hitherto  ysed  in  reports  of  dnsGs  pnbllshed,  giv«  ui,  in 
ky,  only  the  shape  of  the  outUne,  aiitl  perhajk^  by  slmtling,  some  idea  of  tlie  r^dsi- 
iT©  aiDOnnt  of  virion  of  different  [>arts.  In  this  method  we  bnv©  the  trne  size  of  the 
^Mf  md  «honld  it  be  desired  to  have  the  ease  illustrated,  Ibo  artist  ha^  a  poaitivi 
MB  to  go  by.  The  register  htiA  been  adapted  for  an  oetavo  volnme.  Tim  examina- 
tlon  and  reoord  m  an  ordinary  case  will  not  take  more  than  fifteen  minutes.  The 
regwters  are  Sj  +  3|  inches,  corresponding  to  a  2^  and  S|  feet  hbiekboard  (B.  Jo^ 

In  general  we  may  distinguish  between  interruptions  and  oontractiona  or  limlta- 
t:on«.  By  the  first,  we  understfind  a  defect  fully  inclosed  in  the  monocular  visual 
fiiaki;  but  by  the  latter,  a  deficiency  cxteridhig  from  the  periphery  more  or  leas  into 
Ibc  ?ianal  field.     Both  kind*  are  very  often  evident  in  ordniary  viBton, 

The  Interrttptions  seem  to  the  patient  like  circnmsoribed  spots,  of  varying  sli&pe, 
vhioh  !ie  immovably  in,  or  near,  the  center  of  the  visnal  field.  Piitients  are  apt  to 
tpaftk  of  them  as  vaicant  poinfs  on  the  vi^nnl  field*  or  as  a  whitish- gray  mist,  more 
rsnsly  as  having  colored  bonnJaries^  or  as  dark-gray  or  black  clouds,  which  either 
complecely  cover  the  objects  or  allow  them  to  gUrnmcr  througli,  and  which,  nnlika 
0QOt0mata,  are  not  lost  in  the  other  portions.  In  some  eases  they  smround  a  normal 
or  clearer  part  like  a  ring,  and  this  is  usnnlly  the  center  of  the  visual  field. 

Oae  cue,  however,  wa's  observed,  where  there  was  a  central  interruption,  whioh 
separated  from  the  blinded  periphery  by  a  girdle,  wlmre  tbe  acutenes3  of  virion 

i  alightly  itnpaired. 

Interruptions  appear  most  plainly  In  monocnlnr  vbion.    If  they  Ito  oentrally,  tbej 
•torb  risim  very  much,  particnlarly  that  of  near  objecta*  since  they  cover  the  words 
r^ttdLng,  making  them  very  indistincti  or  oansing  them  not  Ut  be  ^een  at  alL 


Tb«  fMiwnt  is  thtis  eooipclled  lo  allow  (he  axis  of  ritba  to  sweep  by  the  ob]eot«,  in  oriltrto 
m  lie&llhy  paru  oftfae  retmo.  Bj  ooolimfed  eiercue,  eccentrio  poriiDns  ortbo  reiinn  gaiti  ■  per^ 
Arc  power  far  exot»dii]g  the  cormaU  But  if  the  inttfraptionii  nre  rery  oqccntrie,  thi?y  aro 
I  Of  erlcMjked,  aod  otjly  a«eii  wlien  Cb«  pat i eat  turns  bli  uttemido  to  ihem.  EmuW,  cceentiic 
latHTtTptirtni  may  b«  even  entire  It  uonciticAtl,  perhaps  be«auH,  aa  m  Afarmtta^i  spot  {thu  bhnd 
m^]  ( WiMi^k),  the  exdtdtiotii  at'  thu  adjoirdDg  elemei>t«  help  to  fiU  up  the  blatikst  and  girt 
•ft  lite  as  lo  the  peculiar! ties  of  tbe  object.  For  erid^nt  reaaons,  such  occeotric  spot<  are  oorercd 
!■  biaoeuUr  twIou  much  mone  easily,  by  tbe  perception  of  the  normaj  eve.  In  central  interriip- 
liaQ»  thii  i»  mora  dilScuU.  This  it  apt  ta  trouble  bFnncnlar  vliiion  very  muchi  pfirticiildrly  in  the 
N|^lit)ing  of  tbe  appearancea  of  the  spot§,  since  they  dimiuiab  the  distinctneas  of  tbe  percep-^ 
Mfli  of  ibt  eorrviponding  parts  of  the  heslihy  retiring  dnizUngp  as  it  were,  tbe  healthy  eye. 

TIte  ooratraetlons  of  the  field  of  vtBion,  as  long  as  they  are  limited  to  the 
fteripbery .  are  m  a  cb  less  marke<l  than  the  in  ter ru  ptions*  Tb  e  patie  n  t  fr equ  e  n  1 1  y  doei 
oot  ooiioe  them  at  all*  It  reqnires  some  experiments  to  determine  that  they  certainly 
ctiflL  Bnt  aa  they  extend  toward  the  center  of  the  retina,  the  impairment  of  viaioii 
b«i}iM  to  be  of  importance^  particularly  in  monocular  vision,  and  in  binoonlar  vision^ 
ils  litttfltion  oan  not  be  covered  by  a  corresponding  part  of  the  other  retinn.  Tbete 
•Wi  ire  leea  by  the  patient  in  empty  spots,  or  snrronnded  by  a  cloud,  or  as  very  dark 
k  III  wUlcb  ohjeota  are  not  seen  at  all,  or  In  dim  ontline.    Their  boandaries  are 
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Fie.  as. 


ftametimes  diBtinct,  agmo  lU-dcfinecl ;  thttt  is,  tlic  dbtinctnen  of  tlie  retinal  mt^ 
suddetily  in€rca3*fs  on  a  C(?rtflin  lmt%  or  very  gmdutiUy,  within  a  oertftiu  zone. 
IB  an  important  distlnrtion,  mdiatting  with  iotno  pniliii>nlit}%  at  least,  Ihel 
ary  limitation  of  the  process^  or  the  ndvtknce  of  I  he  difietiSL'  causing  tht^se  cotil 
tion&. 

True  amblyopic  contractions  of  tlip  field  of  Ti&ion  most  frequently  bcgio  un  tin 
temporal  portion,  but  often,  abo,  on  the  nasal  Bide,  rarely  ahore  or  Maw, 
border  generally  extends  in  a  tortuous  ceurse^  deviating  more  or  leas  froui  the  \ 
cipal  direction-     If  the  defect  extendi*,  it  does  m  more  rapidly  on  the  iK.»Hj>b{'ry  t 
the  deld  of  vision  than  in  the  parta  lying  near  tlie  center,  so  that  the  eiuii*  of  t 
boundary  have  often  approached  each  other^  or  even  run  together  before  llnj  i 
traction  has  readied  the  center  or  passed  beyond  it.     The  field  of  vision  ' 
beconiefi  slit  shaped* 

The  form  «Miiiii«d  bjtli»f 
of  YiBioa  in  the  dilferent  t 
of  the  »liove  ptoee«aei  ia,  b 
over,  eitremely  v^nrnhk. 
exjimplf},  in  progrtwivc  »ti 
<»f  the-  optic  iiervc)  dt^ 
upon  tabes,  it  mQli£u»  to  i 
f^rm  of  A  sector,  the  polnl  i 
which  Ib  turned  toi^^tLi  1 
ott«'a  upot   (Pig.   35   M 
Ff^t^r),   and  thi*  ahnort  < 
way  I  incLadet  •  qVMirunl,,  lyj 
mtber  often  upward  or  «pw*cd  and  outward^  irarely  in  wartU  or  downwnrda*    Thii  sector  \ 
ma  a  peHphcrical  Unntation  which  prenea  more  and  more  towarda  the  center  Ft  while  the  litl 
borders  rapidly  extend  in  the  periphery,  aad,  finalJy  bemling  at  an  ohto8«  angle,  Burroundap 
ol  the  visual  field,  in  order  to  become  limited  to  the  ilit-form  {F^  rtter). 

In  isolated  eases  we  meet  with  concentric  limitations,  which  extend  from  ' 
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outermost    portion  of 
visual  field    more  cr 
regtdarly  to  the  coiter,  I 
tiius,  in  the?  bc*ginnitig,  \ 
minish  very  much  the  i 
tion  of  t!ie  whole  periplii 
of  tlie  ret  ma,  or  n^dsr] 
blinds      Ilemopic    conb 
tioQB  also  occur,  here  i 
there;  on  l^  half  of  each  r 
irtfeomes  amblyopic  or  a 
fotic  at  the  f^ame  time^  or  thnw?  affections  occur  within  a  short,  time  of  each  otS 
TJie  hemiopia  h  then  generally  iu  corresponding  sides  of  the  two  retinas.    It  is  to  | 
ascrilied  to  a  disease  of  one  n^iot  of  the  optic  nerve. 

In  ciisc,  therefore,  the  morbid  process  is  here  strictly  limited*  the  hemopia  ^ 
sharply  cut  off  by  the  vertical  line  of  separation  of  the  two  monocubir  viiiual  iieldi 
It  dcscenda  perpendicularly  through  the  point  of  ti  sat  ion  F,  but  has  an  irregular  iiliml- 
hooked  appcanmce  above  and  below  the  latter;  it  then  bends  at  an  acute  angle^  nod 
at  the  periphery  surrounds  the  still  normal  part  in  the  form  of  a  narrow  mugjfl 
(Pig.  36,  after  MraUr). 
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1  of  the  hemiopU^  field  of  Vivian  oornwpon(ii  to  the  didaion  of  tho  nerve  fibciv, 
I  Inmiilea  of  optic  nerve  fiben  which  p&t»  thron^h  fcbe  chUam,  only  nupply  a  small 
if  the  exterBAl  b«lf  of  the  rotiaa;  the  rest  rouelves  ita  fiburji  from  the  ^TosBed  Imncile*, 
nenllj  tatter  at  tlie  inner  Aide  o!  the  papilliK  and,  partiaUy  curving  over  Qpon  the  ex- 
le  fif  ihe  fdiiiA,  Ukewiie  incbso  the  district  of  the  uneroe«ed  bundlei. 


ftr  Uterftl  hemiopifl  has  also  been  exopptionallj  olwerved.  It  le 
rtempomU  inwbich  the  t4?iuporal  ddes  of  both  monacalarvis^til  fielda  have 
ictiRjd,  that  li;,  the  inoer  halves  of  the  retina  are  incapable  of  performing 
Thej  are  to  be  re f erred  to  deit^ts  of  conducting  power  of  the  optic 
crowed  in  the  chiasm  (StlmiJteh,  D.  E,  MiiU^r^  L^iewegt-en}. 
ttaniofsia  occurs  ^ery  rarely,  in  which  the  nasal  Bidea  of  both  tnonocnlar 
Ids  •re  obicxired,  that  is,  the  external  sides  of  the  nrtina  and  thn  uncrosHed 
lioptie  nerre  fibers  have  lost  their  functional  power  {Gra^fe^  Ihifjen^iechrr), 
Kf»f  Ibe  superior  or  inferior  halves  of  both  retina?  has  also  exceptionally 
erred, 

uptioiis  and  Limitations  of  the  vi^al  field  seldom  occurring  alone,  we  are 
»  wpfmk.  i>f  fk  parti  111  ajnmurosie.  This  is  moat  f  fluently  the  case  in  inter- 
tio*  »D  often  in  hemio|iia,  or  even  in  lateral  and  concentric  limitation.  Such 
on,  where  it  reallj  erists^  \a  very  often  only  temporary.  Ah  a  rule,  an  exact 
ion  of  the  visu^d  field  shoiva  lis  that  the  defect  is  much  more  extenaivci  and 
combined  with  tvn  itn[>«innent  of  vision  extending  ov(t  the  whole  of  it, 
H  tbe  sf mpionia  exhibit  only  a  partial  inert-ase  in  the  losa  of  conducting 
f  t^  nerrcs,  we  generally  recogntKe  a  very  considerable  loss  in  the  central 
I  of  TMtm,  and  with  it,  an  abnormally  rapid  reduction  of  the  relative  power 
Itioii  in  the  adjacent  parts  of  the  monocular  tields  of  vision.  In  the  inter- 
wMch  Ue  in  or  near  the  center^  on  the  contrary,  we  often  find  a  regular 
\  in  all  directittns  of  the  relative  acutenesB  of  viaion.  More  rarely,  howeverj 
e  8X1  int'^lar  lo^. 

idlng  to  the  alH>ve,  such  conditions  differ  chiefly  from  the  so-called  amauro- 
gree.  and  not  in  extent.  In  the  hitter  affection  the  perceptive  power  in  the 
mr  Tl»ual  field  b  reduced  to  quantitative  perceptions  of  lights  and  is  tonally 
if  de»t»)fed. 

g  mm  tJiefe  Im  m  qnantitative  pe(roeption  of  lights  the  iri«  may  tHjaaou  it«  reactive  power 
mL  Inunobiiity  <>f  tbf;  pnpil  existH  only  in  complete  limaapoais^  or  where  [mralvBis  of 
r  i^itiimi  or  me«h«moai  hindmoceB  render  the  movementB  of  the  iris  itnposHibb.  A 
iClfv  ^riilefico  of  the  reduction  of  vinion  to  quAtititative  peroeption  of  lights  and  a  till 
baoluie  utnnrosis,  is  foimd  in  the  nciAteady,  and  particularly  in  the  excesHive,  mo^e- 
Ibe  Alfeeicd  eye1>AlL  This  evidence  is  only  rarely  wHinting^  if  the  other  eye  is  covered, 
■ttiftt  ftnd  Indiitinct  qualitative  poroeptioa  of  light  in  suffioleut  to  keep  the  globe  in  a 
)n/e^a/am  Cor  a  time. 

m  Id  drteot »  BiJntilAbod  amaTLroHta  we  aciiroely  need  deceptive  ma^^euvera  with  prisma 
fftagccipc,  aa  many  think.  They  endeavor  to  oonf ua^  the  patient  by  placing  pdama 
hmm  njivmiils  or  downwardji  before  the  anpposed  amblyopic  cye^  and  thiiB  try  to  pro- 
ist^m  diptopl»  \  ^raefel ;  or  by  covering  the  pupil  of  the  normal  eye^  esometimes  partly, 
■  OtirtiTjr,  with  the  a£,gle  of  a  borijsoutal  priitm  unbekDown  to  tbe  patient,  and  thua 
Ik  ^omlSflicitu  for  monoeolar  and  binocular  diplopia  to  change  in  a  manner  which  it 
IV  tl>«  paiieDt  to  determine  \  Aff.  Ota^e).  Another  method  b  to  place  a  priani  hori- 
■dCnre  Ibo  fije,  and  to  choose  aa  objeot  Unea^  ol  which  two  run  parallel  to  the  axiB^ 
ni  fwi  pendjgttlaf  to  them.  Theae  mnit  nocesiarily  be  ioen  double  in  the  bin  ocular 
I  iMtrtAM^.  Others  judge  of  ihe  functional  capacity  by  the  oorrooMve  adduction 
lllMt  in  tim  interest  of  blnocnlar  single  vision  by  a  priam  held  before  the  eye  with 
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vrbkh  bu  bec{)m«  perrpratc,  Loto  tbe  deg<3Qer»t9d  ritnou*,  aod  imilci  tbe  reltiift  Willi  fbUi 

noiaiaft  of  tbe  mtemnl  UmUicg  mom  bra  oe  ofleii  >ppe&rg  tbickcoed  uid  doudj',  u  » 
depot! tioa  af  moleeuLar  detdtoi  qq  ita  padterior  iurfiif^.    Not  uulrequeotJ  j  Ibeae  depofi^o; 
figured  ID  T«mu«  waj-«^  aod  iDierwareii  with  remaitis  of  atrophied  resa^U.    In  the  begixr^ 
espeeiiiUj  m  the  a.Qterior  iwue,  a  liirge  part  <*f  the   D^rToiM  elfimeots  of  the  retina  ar*-^ 
<>bsior7abJc ;  Devertbeleas,  they  atmost  alwavi  show  e?et7  where  tbe  ebaroeter  af  adrnuce^ 
deguTierfltioo  and  aclerosts,    Tbia  Ei  panicularly   true  of  Derre-flbres  uid  g*Tighoo-<>dla., 
bacillar  lajer  uauallj  iuWetA  qoit«  earlj^  ita  el^menti  app^jir   p&rtJy  dticolored,  iweller^, 
clouded  witb  fat    Tbe  gnLuulea^  on  Ibe  ooatrat^t  bold  out  lotiger^  and  then  ustijUtj  b^tn^^ 
part  lei  puliou  to  tbe  dUenae   bj  decided  fatij  briULaiiGj.    Kear  to  aod    betw^ji   the  n^r- 
ehmenUt  lire  wed  m  tbe  {^uDectire'tlBaue  atrooi^  we  dod  qu&ntitiea  of  €oloid  bodies,  fj 
gmvules  aod  fat  gbboles«  wbicb  Utter  are  beginntDg  to  be  destnijed,  or   bave  «f  eu  s/j 
cbabged  to  cbqlfieterme,  ff hose  orja(«la  lie  ajTriiod  id  groapa,    Be«idea  thia,  old  aad  rt^cenl  iMtr^ 
satiooa  of  blood  are  erery  wbere  seen,  but  rarelj  larije  amounts  of  Qeoptaatic  pigmeou    Tb*; 
veA&ela  are  luually  deatroyed  of  dcgeoerutedi  and  erea  of  tbe  trtjokSi  oalj  part  ue  p«rri 
Their  wiilU  are  mostly  tbkkeoed,  ebaogod  to  loose  ooctiective  tuatie,  which  ia  united  wttli   * 
areutar  atroma  aud  oootaiuft  oumerooi  eells,  p&riiy  fatlj-  «r  sclerosed.    B^dci  tbi«,  it  h  \atim^ 
sErewed  witb  fat  gratjultw,  pigmeat,  aod  cbalky  ealtA,  and  wltb  oolqid  diac-Elke  peodanti, 
m^y  cases  tbe  degeoeratod  vesdela  traverse  (ei^-Hke  eaonectiTO-tlfsae  new  form&tions,  t1i«9 
tbcy  aoquire  tbe  appeaj-aDce  of  wiugcd  leEif'stcmA,  or  ore  beAet  witb  papillai'y  outgrowtLiL   IST' 
UBfretioeuily  tbe  t  ease  la  are  entirely  oblttorated  in  ipota,  cbaoged  to    ftolid  coooectiFC'l 
itiisga,  or  filled  with  oecrotie  blood- eel  la  or  wttb  ooloid  tna&ses.    Ooca^ioually  some  are  il 
matouily  degeuerated,  aod  then  preaeut  tbemselrea  to  the  unk^  eye  as  twigged,  ehalkj,  vl 
hard,  britUe  itriogs,    (  WaU,  IL  MuUtr.} 

lo   the  aubsequeut  course  tbe  oorroua  elemeota  are  gradually  destroyed  by  proigfifcsajtf 
de^eneratioD  and  aoleroaia,  &o  that  finally  onlj  Atrophied  grauulea  id  rariable  ac^on^ut  urei  CLiund^^ 
tbe  fat  gruDulea  ari$  di^trojed,  m  the  aame  way  the  eitra?iiaatLOD!i  of  blood,  and  cvem  thv  «v>laij^ 
bod^e^,  after  preoedeDt  graoDlaiiOQf  become  scarcer.     Futty  degooeratioD  and  r^orptWa  id«P' 
occur  Id  tbe  eonoective^tmue  atroina  aod  ita  cellular  elomeots ;  U  dlmmiahe»  dectdeilly  in  luii^ 
and  ho  ally  atrophica  piu-tially  or  eottrely  to  an  todbtinct  flbraua  or  iDdifiTereat  hard,  t^mgh  ti«ia^     ■ 
wbieh  is  tra?eraed  by  a  few  thick  teDdiDous  coxds  and  degeaerated  Tejsselj»,  ftod  co&taini  otilj  A      j 
alight  ftmouDt  of  free  fat,  gmoulur  plgmeot,  atrophied  cells  aiid  retualnBof  granules,  aud  htr«iai 
there  ooloid  bodies,  aod  la  also  altacbed  to  the  degenerated  rltreoua.    Ejcceptiooalty  amall  bdi^     ^ 
plittes  appear  m  it;  iodeed,  m  far  as  tbe  degenerated  retina  la  to  conta^ct  wil^  the  hony  ptabe  c^fie^i 
iug  tbe  choroid,  it  also  beeomGn  bony»  " 

Wbere  tbe  retina  has  remaiaed  attacbed  to  ibe  choroid  tho  mgns  of  degetieralioa    ^ 
are  usually  less.    As  &  result  of  iaflammaiion^  with  large  morbid  prodoct,  espeokUf'    ^ 
of  the  Dephritio  form,  the  posterior  portions  of  tbe  rotioa  aud  the  tiasue  of  Hm    '-^ 
papilla  somatimeB  beooma  denser,  opaque^  and  dull^  coK>yed  grayish -yell  onr  or  whll^ 
la  some  €asea  wti  may,  even  witb  the  linked  eye,  Hee  filamentary  striae  In  ttlil    '* 
thickened  porUoiv,  radiating  from  tbe  papilla  inUf  the  retinas  and  with  their  raggedy  ^  . 
fringed  ends  extend  inj^  beyond  the  opuque  spot,     OiXJaaionaJly,  also,  we  m6<Jt  hard, 
white,  variously-fignred  cioatrltial  tiiAssea  of  bGndinotis  Instrei  which  ertacid  deir 
tbruugh  the  retina ;    but  these  are  exception^.    In  much  the  greater  number  of 
oasee,  especially  after  simple  diffcj&o  retinid  iDflaminations^  degenerative  atrophy  "^ 
sbowa  itaelf  only  by  some  increase  of  the  thioknesa,  by  a  very  delicate  and  ecJircelj   ^ 
Doticeable  gelatiDona  or  vvhitiBb  veil-like  cloudinessj  which  ia  somewhat  thicker^  and  ' 
BO  me  times  abo  iligbtly  striated  abuut  the  optic- nerve  cd  trance  and  ita  imm^diata 
yiciintjt  and  hy^  partial  degeneration  of  the  yeaaela.  £^ 

lo  low  grades  of  the  atrophy  we  ma^j  often  atil]  dlatiDguisb  all  the  layen  of  tbe  retina  wHb  _ 

their  pef^uliar  oervous  and  connect! ve-tiMue  armngemeota,  altbough  this  iodiridual  part*  ai«  ~" 

already  rarioualy  changed  iu  the  manner  above  described,  and  are  partly  replaced   by  ooloid  * 

maaAca  aud  f^tty  granules.     But  as  the  atrophy  progre^aes  tbe  Itfyer  Lrrangemeat  h  iot/L  "^ 
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ijEoraY  or  the  oitic  kebye  a^d  hetina. 


bf  latbfl  rifict;  of  lh«  pr«G«dm^  iDflnmraationj  wmetimes  tbe  inner,  mt  other  time«  ifa« 
ij«>«ftb«fei)a«  ftr«  dei^xiomtod  mto  an  mdlitlticilj  airiBtfld  imttie  clouded  hj  molecurar 
;  aribe  Ifai  entire  retiojn  bos  cbwig^  to  &  bomogfiueoui  or  sligbtly-jftntittid  thia  bul 
t£j  bnl  mwnbrmii*,  in  wbjch,  of  tbe  former  coostitoeuts,  oolj^  ntrophkd  cell  like  forma- 
»d  {ibnit  Ul«  oi^tie-ia^rte  eotriioce)  atropbiod  Teasela  tiDd  buodtea  of  coDaectiro  ti^aup 

J  oies  oollectiona  of  pipoent-cells  ond  granules  appear  in  the  deg:t*neraU>d 
f  Ik  itfophied  retina  whi<;h  lies  on  the  choroid,  Usnflllj  there  are  onJy 
itt»red  sboota,  heaps,  or  chimp-Iiko  roasaea  which  lie  along  the  vessel*  or  on 
!ftr  of  Ehe  Coptic  papilla.  In  other  oases  the  pigment  ia  oonfined  pntieipallj 
i^op  Aod  middle  zonm  of  the  retina,  and  then  appears  in  very  small  irreg* 
NJCdiedT  elengatdl  bcapa,  not  unlike  bone-corpusclta,  whoae  long  axis  i« 
r  diluted  towat^l  tlie  poitei-ior  part  of  the  retina.  And  lastlj,  larg^  amountt 
0^c  i^tgineot  (iGGiiTj  espeolailj  in  the  poaterior  half  of  the  retina,  and  form 
IffisH  clnnaps  that  hto  irregolarlj  situated  and  unite  to  form  vanoaa  fignrta 
rlu^  portions  of  the  fandua> 

\m  no  iloe^bt  that,  as  a  re^nlt  of  deg;  neratire  atrophj,  pigment  may  form 
mtlj,  bj  a  transformation  of  the  contents  of  the  neoplastic  cells  (Dondert^ 
r)  I  fof  noffc  ntkfreqttently  pijiment  ooUoctiona  are  fonnd  in  tlie  anterior 
the  rettna,  out  of  all  connection  with  the  celk  of  the  tapetnm,  and  when 
y  pignieni  in  the  poaterior  strata.  Extensive  or  even  moderate  develop- 
ligmeintin  the  retina  are,  howev^er,  onlj  fonnd  afler  exodatire  indammatiiAn, 
es^ilt  from  ihe  tran^formatinn  of  the  neitplastio  celts  io  the  retina,  which 

p'ace  tinder  tlie  influence  of  the  proU'eration  (»f  the  tapetnm  cellH;  for 
i^r7;iti^>n9  prove  a  direct  connection  between  the  pigment  collections  in 

an"1    *h*'   4TnhnfWMf  pu*1if»Tatin^  tnpetmn  f'f»11«.  nitrl  tlin  [rnidiNil   pr^'h^tilng 

the  pigment  formation  fr»>m  the  latter  through  the  different  hiyers  of  the 
been  observed.     {If.  MUller^  Pope,)  {Rudnew,  Iwanoff.) 

tioD  is  osuaIIt  verj  marked  in  large  confluent  groups  of  pigment.  The  peculiar  delt- 
resembling  bone-corpuscles,  on  the  contrary,  are  generally  only  partly  connected 
al  coIIectioDS  of  pigment.  So  far  as  has  been  hitherto  observed,  tbey  appear  to  be 
ith  the  finer  blood-reaaels,  which  greatly  degenerate  during  the  atrophy.  This  also 
LT  peculiar  arrangement  and  radiated  direction. 

idative  inflammations,  we  may  often  see  tbe  exudation  layers,  which  attach  the  cho- 
atropbied  retina.  In  old  cases,  however,  this  neoplastic  stratum  can  rarely  be  any 
gaisbed  as  a  separate  layer.  The  degenerated  retina,  often  reduced  to  a  del  icate  cloudy 
ippears  to  lie  immediately  on  the  greatly  atrophied  choroid,  and  the  nnion  is  often  so 
;  the  two  membranes  can  with  difficulty  be  separated. 

irhere  the  atrophy  of  the  retina  has  not  progressed  far,  the  vitreons  is  nsually  pen 
red ;  ai  its  peripheral  parts  alone  may  often  be  found  delicate,  gauze-like  cloudinesses 
used  by  cellular  proliferations  and  their  consequences.  On  the  contrary,  when  the 
It  d^enerates,  and  is  reduced  to  a  delicate,  indistinctly-striated  membrane,  which  is 
bied  to  the  highly-atrophied  choroid,  the  vitreous  liquefies,  and  we  find  only  some 
issue  remains  of  it,  which  lie  on  the  inner  limiting  membrane. 

iymptoms,  in  accordance  with  the  anatomical  conditions,  Tary  consider- 
if  we  only  take  into  consideration  those  cases  where  the  atrophying 
remained  attached  to  the  choroid,  and  where  the  clearness  of  the  dioptric 
nita  us  to  see  the  fundus.  The  decided  wliiteness  of  the  optic  papilla  ia 
irtain  characteristic,  as  the  other  symptoms  vary, 
r  gray  atrophy  usually  shows  itself  by  decided  paleness  of  the  outer  half 


ATROFffT   OF  TflE   OPTIC  JTEEVE  AITO  nwnSA* 

of  the  papitlfl.     At  the  Terj  oomm^ncemeot^  we  oflen  aee  an  obliqtie  o 

optio  pupiUa  ^  this  h  distitigaifihable  from  th#  siirrannJiag  parta  by  ita  br 
III*  inui^r  pole  usual)  j  surruunds  the  porxis  opticua,  while  the  outer  appr 
t^iiipord  edge  of  the  papilla.  Its  indiatinct  border^  and  the  paiss^  of 
over  tt  wkhaut  curvature,  preT-ent  its  beinp  ralstaken  for  physiulogical  * 
This  paleoe^s erteud^  raphllj,  mostly  tiward  the  yellow  spot,  aodsometin 
the  outer  part  of  the  ootinectUe  tissue  ring;  beyond  thi«,  however,  it 
vanc^,  Thn*  the  o^al  becomea  a  circle ;  then^  as  1t«  branchea  separate 
more,  while  its  zenith  approarhes  the  inner  border  of  the  papUlrt,  the  part 
of  Gorwial  oulor  h  reduced  to  a  ores? een tic  border  on  the  nsi^  side  of  the  i 
entrance*  This  border,  also,  finally  disappear?,  so  thnt  the  entire  p^il 
brght  gray  or  white,  often  with  au  inclination  to  blue,  opaqtie^  aatrny,  or 
pearl  brilliancy,  and  frequently  appears  sliglitly  excavated.  Henoe  J1 
strongly  with  the  rest  of  rhe  fundus,  which  nsaally  showfi  no  change, 
quentJy  appears  more  sharply  bounded  than  uiual  (Uhro.  IM-,  M.)  In  gr 
its  dinrueter  is  not  perceptihlj  diminished.  FreTion&ly  existing  physiolo 
vations  are  completely  annulled  by  advanced  atrophy.     {Ed,  Jm^er.) 

The  bnghi  reflecx  fiotnetim^  tbowa  Itat^  hy  the  hTiUianoy  of  tha  nj^  h^Doe  mi 
amanrptio  cat's-cye. 

The  small  vascular  twigs,  uormally  quite  numerous  on  the  papilla,  are 
mostly  absent*  On  tlie  other  hand,  the  chief  trunks  and  large  branches  of 
and  vena  centralis  are  usually  present.  They  no  longer  advance  in  ci 
the  poms  opticus,  but  bend  just  in  the  level  of  the  membrana  cribrosa,  ac 
contact  with  this,  run  to  the  retina.  The  thickening  of  their  ailveutitloua 
ahows  itaelf  ophthaluioacoplcally  by  a  delic^ate  briajht,  often  shining,  bord< 
aides  of  the  vessels^  {LuhreicK}  Even  in  far-ad  vanned  atrophy,  their 
frequently  unchanged.  In  other  oaaea,  however,  the  arteries  appear  cont 
the  veins  normal,  or  even  dilated ;  or  veins  and  arteries  are  both  mach  aff< 
with  few  branches  {Chro.  lith,^  M.),  and  often  also  much  shortened.  Some 
some  of  the  branches  are  wanting ;  they  are  less  numerous,  or  we  find  in 
others  that  differ  from  the  normal  state  in  position,  direction,  and  in  rela 
porns,  and  appear  to  be  collateral.  In  very  rare  cases,  the  vessels  ai 
absent    (Orarfe.) 

In  cloudy  atrophy,  also,  the  ophthalmoscopic  appearance  of  the  opti< 
trance  is  much  paler  than  normally  ;  the  color  of  the  papilla  inclines, 
intervals,  to  white  or  gray.  But,  except  in  some  old  cases,  the  tendinouj 
and  sharp  contours  of  the  above  variety  are  wanting ;  for  a  more  or  lej 
veil-like  cloudiness  comes  over  the  whole  fundus,  including  the  papilla 
the  border  of  the  latter  is  more  or  less  enveloped,  and  a  whitish,  gray  is 
yellow  tone  given  to  the  fundus.    {Chro.  lith,,  L. 

Occasionally,  however,  in  the  papilla,  we  see  the  atrophied  membrana  cribroi 
often  pushed  forward,  that  is,  excarated),  with  its  tendinous  or  mother-of-pearl  brillia 
through  the  superficial  hypertrophied  connectiye-tissue  layer.  In  the  latter  class  of 
and  hence  strongly- refracting,  Ftriae  or  spots  are  sometimes  seen,  partly  covering 
even  projecting  beyond  it  into  the  retina  itself.  Then  it  appears  as  if  the  border 
papilla  were  displaced,  or  as  if  cicatricial  processes  stretched  out  from  the  excavai 
retina. 
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r  hdmtfftnjitf^  tiie  pafnllft  not  unfrequeiitly  appears  smaller,  or  even  irregu- 

bilmiiiflAai  ODljippMait^  ud  ia  cMued  bj  the  proimdon  of  pigment-eelLi  from 

■IvdlttidMraid.    Bo*  whoe  ibe  Btrophy  of  the  optio  nerve  ie  Mcompanied  by  th«t 

•iM  ^ilan,  and  the  intn-oonlw  prenure  ia  mnoh  diminiihed,  the  diminatum  of 

\  M^naDj  wiiti  and  depends  on  atrophy  of  the  eapeijafoent  connective- 

•  bcW|f  attoplij  the  Teneb  osoally  suffer  more  than  in  pure  atrophy,  as  well 

t  of  the  praoeding  proliferation  as  from  the  subsequent  atrophy  of  the 

B  tiMi&    Tbe  chief  brandies  of  the  arteria  and  vena  centralis  are  more 

f  eontiictedt  deficient  in  offiaihoots,  shortened  (Chro.  lith.,  L),  or  eren  invisi- 

Itpiiiilmnsmpinally.    Bat  the  yesselB  that  are  present  appear,  through  the  cloudy 

i  fnmework  of  the  retina  and  papilla,  aa  if  enveloped  in  a  mist. 

fan  tetany  obacnred,  where  there  are  thick  tendinous  masses 

hammcmt^  instead  of  the  hrsnehes,  we  see  strias  of  pigment,  or  duU,  white  itringn 
I  aotoslly  oUiterated,  or  still  pervions,  bnt  which  from  the  thick- 
I  m«d  opaeity  of  their  walls  do  not  let  the  blood  show  thzongh. 

These  atrophied  yessels  must  be  clearly  distinguished  from  delicate,  whitiah- 
jdov,  mnifying  and  anastomomng  cords,  which  in  a  more  rectilinear  or  winding 
IKK  pass  throng  the  atrophied  retina  in  the  most  varying  directions.  These 
■probably  rituated  in  the  external  layers,  and  their  anatomical  character  has  not 
Jitbeai  explained  (Ed,  Jaefftr), 

HoKortXj  in  doady  atrophy,  the  collections  of  pigment  usually  lie  in  the  retina 
[drvL  Uik.^  L),  and  occanonally  even  in  the  papilla  (lAdfreieh).  They  are  some- 
hn  irr^^nlar  dumps,  sometimes  delicate  outshoots,  jagged  lines  and  bodies 
aemUing  bone-corpuscles,  again  extensive  patches,  uniting  at  some  points.  Tlie 
vtL  two  forms  nsually  appear  very  distinctly  ophthalmoscopically,  as  they  ordinarily 
e  in  the  anterior  layers  of  the  retina.  But  the  latter  form  appears  flowered  over 
'  the  hypertrophied  framework  of  the  retina,  and  accompanied  by  the  changes  of 
B  f onclns  peculiar  to  exudative  neuro-rctinitis. 

Eneptkmally  we  find  cicatricisl  laminated  depoaits  and  neste  of  cholesterine  crystals  in 
>  xetiiia  ( CofHut).  The  former  are  recognized  by  their  blaish-white  color,  the  latter  by 
u  Bwiber-of -peail  brilliancy. 

Atrophy  always  manifests  itself  subjectively  by  diminution  of  sharpness  of 
ion,  uid  usually  also  by  increasing  lateral  limitation  of  the  visual  field.  But  in 
ranced  stages  there  is  usually  complete  amaurosis.  The  grade  and  extent  of  this 
tnrtiancc  of  function  are  not,  however,  at  all  proportionate  to  the  changes  appa- 
It  on  ophthalmoscopic  examination.  This  is  especially  true  of  pure  atrophy.  In 
a,  even  when  the  papilla  is  clear- white  or  bluish,  tendinous -looking  and  excavated, 
ire  is  not  unfrequently  a  very  decided  central  8haq)ncss  of  vision.  When  the 
omination  is  good,  the  patient  reads  without  hesitation  the  finer  numbers  of 
eger'i*  tjfpe,  and  limitation  of  the  field  of  vision  cannot  always  be  made  out.  But, 
the  otb?r  hand,  many  cases  occur  where,  when  the  papilla  appears  normal,  or 
J  signs  of  atrophy  are  just  beginning,  vision  is  reduced  to  quantitative  perception 
light,  or  is  absolutely  gone.  That  is,  the  destruction  of  the  nerve- elements  in 
;  papilla  and  retina  is  not  always  in  prpi)ortion  to  the  changes  apparent  ophtbal- 
«copically ;  they  often  remain,  at  »itt#<^f^tfffyf *tii^hfei&  of.  conducting  in  spite 
the  connective  tissue  being  g@^y!0p4]|V^^^lf  li^Wf/?*  4hcf  other  hand,  it  often 
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liapix-ns  that  the  nierve-elcsDienta  are  diwtroyed  before  dt^ded  alrc»phy  cif  the 
wurk  has  occurred.  Mon>ovt?r»  the  disturbance  of  function  of  the  eye  h  not  so] 
dqjciidtaat  on  the  nutritive  state  of  the  retina  iind  papilla*  The  atrophy  occi 
licre  ia  oftcu  only  a  fc^ymptoni  of  tlie  result  of  an  identical  or  even  of  a 
proceaa  running  its  course  iu  the  brain  or  ipine,  which  may  destroy  the  condw 
power  of  tlm  nerve^  or  the  specific  act!?ity  of  its  central  organ,  before  the  ori 
liortioii  of  the  optic  nurve  and  ita  expansion  have  beguu  to  suffer.  Tliese  diffi 
iu*e  iiitiiuattily  connected  with  the  cauaetij  and  very  ^nuch  influence  the  entir^j  (| 
uf  the  dii^eaiw*.     Tliia  will  be  ti'eated  of  in  the  chapter  dedicated  to  Amauroftb. 

I.  By  amaurosi,s  however  wo  understand  nothing  more  than  the  inabiUty  te  ^ 
ctiive  objects  Ijing  in  certain  portions  of  the  field  of  vision,  with  a  degrte  of  i 
tinutut'sa  corretipondhig  to  the  intetusity  of  Ulmuination  and  the  size  of  tlie  ?tii 
angle  {^amblyopia J,  or  evun  to  dhitingui^h  light  fmrn  darkness  (amaiiroisijj).  T 
inability  ia  dependent  upi>a  ccrtmn  material  changes  in  the  retina  and  optic  ofTfl 

The  Linpainueut  of  vision  nut  only  varif^  in  degree  mthin  the  largetst  lintj 
but  is*  otUiU  irregularly  distributed  upon  the  various  parti>  of  the  visual  tltld*  15 
mujst,  thenifore,  be  carefully  examined  Ln  all  directions,  in  order  to  gain  a  clcrtr 
m  to  the  amount  of  impainnent  to  the  functions  of  the  eye,  and  with  this,  |)«rli 
to  form  a  couclu^on  as  to  the  situation  and  extent  of  the  principal  disej^H' 

The  most  careful  estimation  of  the  central  acuteness  of  vision  is  very  im|: 
and  the  manner  in  wliich  the  diBtinctncas  of  the  perceptiou  diminishes  in  each  mA. 
viduid  sector  of  the  tield  toward  its  periphery,  aa  weU  as  the  aiie  and  form  of 
whole  6eld  of  vimon. 


rm  of  ^ 


The  moaBUxement  ol  the  ootxtrol  dlmrpneaa  of  viiioUj  after  what  liaa  b«m  said  iii 
pftrt  tif  tbi»  work,  Beedt  no  further  ilcflcriptkin.  Still,  oiicf  in^thod  more  ttmy  be  njeaiiioal 
by  which  we  ure  enahled  to  meofliin]  tht:  Heaeitivcncfla  of  the  L^enter  of  tbi^  raiit^  tci  1|| 
Tbe  nppamtuft  coaiiLAtii  ol  a  black  clbk^  u|)uu  which  j%  \mv  at  timform  thJc^knc^fia  ia  drtwn^  ft 
the  ocnter  toward  the  periphery.  Thi*  line  i»  interraptod  at  nevetnl  iKiiata.  If  thu  duJcl 
turat'd  quickly  t>a  it*  ityiw,  the  p&rta  ai  thu  liu^  apjM5»r  u  cLrcleik  Thtir  dtstinetneiw  d^tmi 
with  their  diameter,  and  may  be  ejcpreaaod  by  thu  fraction  -  —  ;  d  i»  the  thieknesB  of  tivt  li 


/  the  radius  of  the  circlvf  L  c.^  th(3  diatuncc  of  the  |jart  of  tht  lino  from  the  (^Dier  or  i 
tbti  diak,  and  v  indicate;^  LudoU" a  nuniberfi.  The  HenBitivcncAa  of  the  diiieaEs^  ceater  of  ll 
retina  to  light  i»  decided,  the^  by  the  proportion  of  the  olcumesfl  of  the  largotft  cirok  rtooj: 
niaod  bj  the  patient,  to  tho  cleamena  of  uiie  reoogtiia^jd  by  a  heaJtby  eye,  in  the  tamt  uoom 
of  iUiiiniiiAtioii^  und  at  the  euunu  dijtt^uice  from  thii  circJe  {MniUfon^  tSi'-h^ii^ki'}. 

It  \s  much  mote  difficult  to  get  an  e^iici  Tt'iult  aa  to  the  shape  and  extent  of  tbe  nn 
Beld.  Fur  the  pnriiuse  of  a  preliminary  examination,  it  i^  eufEieient  if  the  HurgiKm  plAOe  bh 
^elf  before  the  patiL!nt|  with  u  lat'Crol  iJluiuination,  und,  while  the  other  eye  ia  eloeed,  cioi 
him  to  fix  hlH  view  on  tbe  eye  of  the  exiuujjier,  iLUd  rotntmi  one  or  two  hngerg  of  the  baud, 
a  getitltf  mjinner^  about  tbe  periphery  of  tbe  vjumd  tield.  We  con  eaeilj  tind  out,  In  thii  wi 
if  thts  perception  of  the  eye  olwerved  be  inferior  to  that  of  the  observer,  especiaiJy  if  we  %n 
any  Belf-deceptiun  on  the  part  of  tbe  patiiJDt  by  cuub tartly  altering  the  u Timber  of  the  fiufci 
and  uai3-=if''-'  th^^  pr>tf'^iit.  t.-*  ns'"*'/  tSs^-Tii  at.  tht^  -4nni.'  tinn-  t-ikTiig  care  th»t  tbe  lin^  of  vi^ 
is  not  directed  upon  the  fingers  instead  of  the  eye  of  the  surgeon. 

For  the  same  purpose  we  may  bring  a  sheet  of  paper  before  the  affected  eye,  at  a  distal 
of  from  one  to  one  and  a  half  feet,  upon  which  a  number  of  black  points  are  made,  whi 
radiate  from  a  common  center.  The  picture  of  the  field  of  vision  may  be  made  from  1 
number  and  situation  of  the  points,  which  the  affected  eye  is  able  to  recognize  in  fixing  \ 
view  upon  the  center.  The  best  method,  however,  is  to  place  the  patient  before  a  blaokboa 
about  one  foot  from  it,  then  to  cause  him  to  ti;c  his  eye  upon  one  point  in  it,  while  1 
examiner  moves  a  piece  of  chalk  around  the  periphery  of  the  field  of  vision,  and  thuB  indict 
exactly  the  spot  where  the  chalk  enters  the  visual  field.  Yet  this  does  not  make  an  ex 
boundary.     ISmall  interruptions,  slight  impairments  in   conductive   power,   are   not  nu 


213 


FTEI.D    OF   TISION. 


Bometimcs  distinct,  again  ill-defined ;  that  ii,  the  distinctness  of  the  retinal  imngei 
Buddmlj  incrmi^(*M  on  a  certain  line,  or  very  gradually,  within  a  certain  zone.  ThM 
ifl  an  important  distinction,  indicating  with  some  proUability,  at  kasti  the  tempor- 
ary D nutrition  of  the  process,  or  the  advance  of  the  disease  causing  these  contrac- 
tions. 

Trite  amblyopic  contractions  of  the  field  of  vision  most  frequently  begin  on  the 
temporal  portion,  but  ofteWi  also,  on  the  nasal  side,  rarely  wImjvc  or  below.  The 
border  generally  extends  in  n  tortuous  ccurne,  deviating  more  or  lees  from  the  prin- 
cipal direction.  If  the  defect  extc^ndi',  it  does  so  more  rapidly  on  the  periphery  of 
the  field  of  vision  than  in  tlie  jmrts  lying  near  the  center,  so  that  the  ends*  of  the 
boundary  have  often  approacht-d  each  otheri  or  even  nin  together  before  the  eon- 
traction  has  reached  the  center  or  passed  Wyond  it.  The  field  of  vision  thus 
becomes  slit  shaped. 

^^^'  ^"  The  fonn  awiiroed  by  the  field 

of  vLBioD  in  the  difreretit  vtagiea 
of  the  above  iirocf^uscB  ii%  nsore- 
OTcr,  extremely  voriiible.  For 
ejCAinple,  iti  ptogrcjiBive  atr^iphy 
of  ibe  optki  nerve  dependent 
upon  bibei,  it  inclinef  to  the 
form  of  »  beotor,  the  point  of 
whioh  ii  tiaroed  townrdi  llkri- 
&Ma  spot  (Fig.  a^  M  after 
J'^  rder}^  iind  tbin  »lini>tt  id~ 
waya  innlndeftaquAdrftDt,  lying 
rather  often  upward  or  upward  and  outward^  rarely  inwards  ar  downward^.  Thin  sector  begiaa 
H  a  peripbericai  Umitation  which  prensefi  more  and  mori]  towardu  the  center  F,  wbilethe  lateral 
borders  rapidly  extend  in  the  [itiripbery,  and^  fin  ally  iMJUdEog  at  an  obtose  angle^  Borroand  a  part 
of  th«  vifltml  field,  in  order  to  become  limited  to  the  ilit-form  {F.rtttr}. 

In  isolated  cases  we  meet  with  concentric  limitations,  which  extend  from  the 
Pig,  36,  outermost    portion  of    the 

visual  field  more  or  leai 
regularly  to  the  c^?nter^  and 
thus,  in  the  beginning*  di- 
minish very  much  thr?  fimc- 
tion  of  the  whole  pt-riphrry 
of  the  retina,  or  render  it 
blind.  Hemopic  eontrne- 
tions  also  occur,  here  and 
tlierc ;  out*  h»l  f  o  f  eacl  i  re  t  i  ji  ji 
bect>mes  amblyopic  or  iin^au- 
rotic  at  the  Fame  time,  or  Iht^e  affection:*  occur  within  a  short  time  of  each  other. 
The  hemiopia  ii*  then  generally  lit  conxisponding  sides  of  the  two  retintis.  It  is  to  l>c 
Mcrihed  to  a  disease  of  one  root  of  the  optic  nerve. 

In  case,  therefore,  the  morbid  process  is  here  strictly  limited*  the  hemopift  ii 
sliarply  cut  off  by  the  vertical  line  of  separation  of  the  two  monocular  visual  lieldi. 
It  descends  i>erpendieularly  through  the  point  of  fixation  F,  but  has  an  irregulnr  hlunt- 
hooked  appearance  above  and  below  the  latter;  it  then  bends  at  an  acute  angle,  and 
at  the  periphery  surrounds  the  still  normal  part  in  the  form  of  a  narrow  margin 
{Pig.  36,  after  F^rater). 
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This  fonn  of  the  hemiopio  field  of  virion  oorrespondt  to  the  divirion  of  the  nerve  fibers. 
The  vnaiOMed  bandies  of  optic  nerve  fibers  whioh  pass  through  the  chiasm,  only  supply  a  small 
portion  of  the  external  half  of  the  retina ;  the  rest  receives  its  fibers  from  the  crossed  bundles, 
irfaiefa  generally  enter  at  the  inner  side  of  the  papilla,  and,  partially  curving  over  upon  the  ex- 
ternal side  of  the  retina,  likewise  inclose  the  district  of  the  uncrossed  bundles. 

Homonymous  or  lateral  hemiopia  has  also  been  exceptionally  observed.  It  is 
generally  temporal,  in  which  the  temporal  sides  of  both  monocular  visual  fields  have 
b^en  obscured,  that  is,  the  inner  halves  of  the  retina  are  incapable  of  performing 
their  functions.  They  are  to  be  referred  to  defects  of  conducting  power  of  the  optic 
nerve  bundles  crossed  in  the  chiasm  (Sdmiseh^  D.  E.  Mailer,  Loewegren). 

Nasal  hemiopia  occurs  very  rarely,  in  which  the  nasal  sides  of  both  monocular 
Tisiial  fields  are  obscured,  that  is,  the  external  sides  of  the  retina  and  the  uncrossed 
bundles  of  optic  nerve  fibers  have  lost  their  functional  power  (Graefe,  PKigemtecher), 
Amblyopia  of  the  superior  or  inferior  halves  of  both  retinae  has  also  exceptionally 
been  observed. 

Interruptions  and  limitations  of  the  visual  field  seldom  occurring  alone,  we  are 
onable  to  speak  of  a  partial  amaurosis.  This  is  most  frequently  the  case  in  inter- 
ruptions, not  so  often  in  hemiopia,  or  even  in  lateral  and  concentric  limitation.  Such 
a  condition,  where  it  really  exists,  is  very  often  only  temporary.  As  a  rule,  an  exact 
examination  of  the  visual  field  shows  us  that  the  defect  is  much  more  extensive,  and 
that  it  is  combined  with  an  impairment  of  vision  extending  over  the  whole  of  it. 
Although  the  symptoms  exhibit  only  a  partial  increase  in  the  loss  of  conducting 
power  of  the  nerves,  we  generally  recognize  a  very  considerable  loss  in  the  central 
acuteness  of  vision,  and  with  it,  an  abnormally  rapid  reduction  of  the  relative  power 
of  perception  in  the  adjacent  parts  of  the  monocular  fields  of  vision.  In  the  inter- 
ruptions which  lie  in  or  near  the  center,  on  the  contrary,  we  often  find  a  regular 
lessening  in  all  directions  of  the  relative  acuteness  of  vision.  More  rarely,  however, 
do  we  see  an  irregular  loss. 

According  to  the  above,  such  conditions  differ  chiefly  from  the  so-called  amauro- 
toA  in  degree,  and  not  in  extent.  In  the  latter  affection  the  perceptive  power  in  the 
monocular  visual  field  is  reduced  to  quantitative  perceptions  of  light,  and  is  finally 
completely  destroyed. 

Km  long  as  there  is  a  quantitative  perception  of  light,  the  iris  may  possess  its  reactive  power 
unimpaired.  Immobilitfy  of  the  pupil  exists  only  in  complete  amaurosis,  or  where  paralysis  of 
the  ciliary  system  or  mechanical  hindrances  render  the  movements  of  the  iris  impossible.  A 
good  objective  evidence  of  the  reduction  of  vision  to  quantitative  perception  of  light,  and  still 
more  of  absolute  amauroris,  is  foun^l  in  the  unsteady,  and  particularly  in  the  excessive,  move- 
ments of  the  affected  eyeball.  This  evidence  is  only  rarely  wanting,  if  the  other  eye  is  covered, 
while  a  partial  and  indistinct  qualitative  perception  of  Ught  is  sufficient  to  keep  the  globe  in  a 
certain  direction  for  a  time. 

In  order  to  detect  a  simulated  amaurosis  we  scarcely  need  deceptive  manoeuvers  with  prisms 
or  Uie  stereoscope,  as  many  think.  They  endeavor  to  confuse  the  patient  by  placing  prisms 
with  the  base  upwards  or  downwards  before  the  supposed  amblyopic  eye,  and  thus  try  to  pro- 
duce binocular  diplopia  ( Graefe) ;  or  by  covering  the  pupil  of  the  normal  eye,  sometimes  partly, 
■ometimes  entirely,  with  the  angle  of  a  horizontal  prism  unbeknown  to  the  patient,  and  thus 
"^w-ing  the  conditions  for  monocular  and  binocular  diplopia  to  change  in  a  manner  which  ia 
dificalt  for  the  patient  to  determine  (A//.  Orcufc),  Another  method  is  to  place  a  prism  hori- 
lootally  before  the  eye,  and  to  choose  as  object  lines,  of  which  two  run  parallel  to  the  axis, 
sod  a  Uiird  perpendicular  to  them.  These  must  necessarily  be  seen  double  in  the  binocular 
Tisnal  act  (Berthold).  Others  judge  of  the  functional  capacity  by  the  corrective  adduction 
broQght  abont  in  the  interest  of  binocolar  single  vision  by  a  prism  held  before  the  eye  with 
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tJie  hwe  oatwKrdi  ( Wtlx)*  FimJlj^  the  same  end  cbji  be  reached  by  bringiEtg  a  rnler  between 
tile  tfOft  Mid  ft  upeoimen  of  type,  and  theti  cliaagmg  itiv  petition  unbeknown  to  ibe  patkiit,  >o 
that  soraetimeB  one  eye  is  cohered,  ftometiniea  %he  other  {J^i'^r^). 

li  is  not  to  be  denied,  ho^revi^r,  thai  some  |iatienti  betray  themaeWei  by  inch  a  praoednre^ 
ftnd  the  reHtilt  uhuwi  that  bincKsuhLr  double  insAgea  exist  But  these  espeiitnents  indioato  noildog 
mar»  than  that  qualitative  pens^pUon  of  Light  exiflti,  but  by  no  meana  exclude  a  severt?  ambl j-opic 
impairmetit  of  vision.  l£oreoTer«  it  is  well  to  remember  tbat  rdl  liheiie  experltueiit»  lonst  fail 
where  the  commoD  Tianal  act  fails^  and  that  monocular  vimon  is  somethin|r  very  usual  in  cases 
in  which  one  eye  has  Ijeen  injured  from  whatever  cause.  These  experiments  nuvy,  therefore, 
lead  BO  much  the  more  caiiily  to  false  eoncluiitoiis,  a«  by  experience  we  know  that  simulated 
tffoctions  are  but  very  rarely  purely  iraaginaiyj  but  rather  reptc^ientf  rts  a  rule,  exaggerations 
of  exUticg  weakneqA. 

[Graefe's  method  of  detecting  nmulated  amaurosis,  by  means  of  pdtma  pUoed  b«foiie  the 
■ound  eye,  s^nui  to  us  to  be  of  more  importance  than  is  here  ascribed  to  It  by  Frofeaaor  Stelt- 
wag.  We  add  another  method.  Since,  in  aimultaneous  vwion  with  both  eyea,  the  eeparated 
fields  of  the  stereoacopo  are  united  in  one,  simiUation  becomes  evident  if  we  find  thiut  vmon  in  a 
ea«e  of  alleged  monoculftr  amauroais.  We  h&ve,  for  instance,  in  the  one  field,  horizontal 
parallel  Unes  about  one^iuarter  of  an  inch  apart,  in  the  other,  vertica)  pa^rfdlel  lines  the  sMne 
distance  from  each  other :  then  in  the  umted  field  of  viston  both  ayatems  of  lines  are  united  in 
T^nliir  squares.  As  soon  as  these  ai^na  ar^  asen^  ib^efore,  we  know  that  thero  ean  b«  no  mo- 
nocular amaurosis. 

We  may  even  go  a  atep  further,  and  use  the  fltercoacope  quite  independently  of  the  existence 
of  simtitltaneous  viaion  with  lioth  eyei.  In  thjR  respeet  it  is  superior  to  the  prisma.  If  we  draw 
in  oach  separate  field  of  vision  a  vertical  linc^  whose  image  paasea  through  tbe  centor  of  tbn 
retinal  then  in  the  uniterl  «tercoecopica!  field,  not  only  are  Ixith  lines  seen  sa  one,  but  every  ob- 
}oct  aitnated  to  the  right  of  one  of  those  lines  is  projiKrted  to  the  right  side  of  the  field  of  vision, 
and  appears  aa  if  it  were  seen  with  the  right  eye.  The  same,  of  coiirse,  is  the  t:ase  with  the  left 
e^'e.  This  gives  us  the  means  of  determining,  in  cases  of  simulated  monocular  amblyopia,  the 
acntcneHs  of  vision,  ao^l,  if  neeesBiiry,  even  the  range  of  accommodation^ 

For  thia  purpose  we  arrange  matt'Crs  aa  f ullowe  t  We  have  at  the  bottom  of  the  ntereoacope 
a  thcet  of  paper  marked  only  with  the  two  line^v  slMive-m  en  tinned.  Now,  if  we  have  a  case  of 
alleged  amblyopia  of  the  left  eye,  we  plaice  in  the  left  field  of  the  stereoseope,  but  to  the  right 
side  of  tbe  verticsl  line,  any  object,  say  a  piece  of  printed  jiaper.  With  this  exception  th« 
whole  of  the  bottom  of  the  stereo»eope  la  left  blank.  In  the  united  stereosoopio  field  the  p>per 
will  then  appt'ar  as  kf  oo  tbe  riffht  side.  It  will  make  &u  strODg  an  impression  of  being  seen 
wiib  the  right  eye  that  it  is  doubtful  if  any  one  is  able  to  re«ijit  it,  With  a  stereoscope  which 
allows  the  convex  lenses  to  be  approached  to  or  withdrawn  from  the  bottom  of  tbe  atereoscopo, 
we  may,  at  the  same  ttnie,  ascertain  the  range  of  aocommodation  itS^^'hwtu^^'),^ 

Fatliogeiietie, — Ttie  opuque  atrophy  of  the  retina  and  optic  nenre  is  Always 
developed  from  i\  miinife^t  nL'uritis  or  tipuro-r^^tinitis.  Tbt?  trEnsition  from  OTie  con* 
dition  to  the  other  m,  as  a  nile,  very  ^radtzal  And  not  always  entirely  S3nunt'tncal 
in  all  parts  of  the  i^rxivlous  inflammatory  focus.  It  is  usufilly  connected  with  a 
marked  clearing  up  of  the  inflammatory  opacity,  which  is  explained  in  part  by  tbtj 
absorption  of  the  fatty  products  alone ;  but  is  aliw  due  in  part  to  a  Bueci'i^ire  trans- 
formation of  the  connective- tissue  fltronia,  and  the  incrense  of  the  optical  homo^nc- 
ousness  connected  with  it*  In  fact  the  characteristic  opacity  of  the  fundus  is  not 
uncommonly  flcen  to  diiuinisk  considerably  in  course  of  timCt  with  continual  diroi- 
aution  of  the  power  of  vision,  and  it  sometimes  even  Uappemi  that  the  periphery  of 
the  tendinous  whito  papilla  becomes  again  perfectly  distinct  nnd  the  retina  alinos^t 
inviaibVe*  In  such  a  cftse  the  ophthalmoscopic  a[jpearancea  resemble  entirely  those 
of  pure  atropliy. 

The  Iranaformation  of  the  opaque  into  the  gray  atrophy  nnturally  fallows?  po 
much  the  more  easily  and  completely^  the  less  produt-tive  has  !>een  the  prec^^ding 
inflammation.     HoreoreTf  amee  tliQ  exuda^on  \&  often  extremely  ali|fht  and  dlScuH 
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ophthalDioicopiciillj,  h  uot  uncotnmonlj  api>cara  as  If  the  neuritiii 
^n?tiiiitis  had  pae»t*d  directly  into  pure  atrophy, 
Tttorn  ift,  therefore,  a  9p(>dc^  of  connecting  link  betwcCTi  the  inflatnmat^ry 
■iTOfiby  mml  irra J  atrophy,  in  the  latter  of  which  the  stage  of  irritation  h  only  mtini- 
fairr^  't  hypenemiaand  swelliDg,  and  is,  tlierefore,  often  oycrlooked.    There 

It  aft  :  I  J  ttth*  disturbance  of  riflioDj  and  the  paticnba  irequently  only  seek  medi- 

Mi  advte  whm  the  ahriaking  h&B  nlready  bcguiL 

Fit>fn  all  thia  it  apfjearf  that  Uicna  ex:btfi  betwcea  the  inflaiuumtary  and  the 
pdm^r^  atrophy  not  mt  much  an  eisential  difference,  hut  mther  one  of  degree ;  for 
W6  oflrn  nitii't  simultuiif^usly  with  both  fonus  in  different  parta  of  the  retina  and 
opHe  nenrc,  and  even  nt^ar  one  another  in  the  satne  rt^giou. 

Qmmm  morwjvt^T  fft*quently  occur,  in  which  it  is  extremely  difftcult  to  make  the 
dpliltMlmti^opk  appeaiuncea  and  tlic  Bubjective  symptoms  agreo  vntU  thfi  rcs^ultiug 
alruplij.  Very  often  the  characteristic  sign  of  atrophy,  the  paleness  of  the  optic 
IMipillft^  ap|M!2irs  so  rapidly  after  the  development  of  the  original  disease  or  after  the 
cififCt  of  sijmc  injury,  that  thcR^  canntit  properly  be  any  question  of  an  intervening 
ftciion  or  shrinking,  eren  when  the  natural  tTanslucency  of  tlie  papilla  and  the 
ion  of  oth?r  objective  signs  do  not  mib'tate  directly  against  the  idea  of  such 
^  d«|;rtK?mtion.  The  palene«?^  at  tirst  limited  to  a  »mail  i>ortion  of  tjie  papilla, 
^hily  ext4>nds.  without  any  signs  of  a  previoui  hyperoeraia  and  swelling  having 
1  ooticxnl  In  the  affected  parts,  until  finally  the  whole  papilla  appears  clear  white, 
dd  in  th**  u|mgVit  image  han  a  bluish  or  greenish  color,  particularly  with  a  mirror 
hiw  rfflecling  power,  which  is  said  to  depend  Upon  a  peculiar  change  in  the 
Aheni  (Ett  Jtwfjer^  Mtmikner).  Tlie  disturbance  of  yi»ioii  la  ako  extremely 
Idr  in  degree  and  time,  and  may  in  fact  improve  peniiancntly  or  at  least  for  a 
'  thuc  with  or  without  a  return  of  the  natural  re<ldish  tint  of  the  papilla,  so  that 
»^Si^dty  of  t'lslon  approximattfii  the  normal  standard,  particularly  at  the  center, 
kTulc^^  huwcver*  thr  |K>wcr  of  risioti  diminishes  more  and  more,  witli  iuter?ening 
ilE«  while  the  objective  appettnincea  remain  the  ^anie  for  months  and 
Finally  tlte  largi*r  veisels  begio  to  ahrink,  and  we  have  the  image  of  % 
tmc  fttr^phy  in  all  ii»  well- marked  characters. 

Looking  ut  all  tliese  signs  togethLT,  we  can  scarcidy  divest  ours^'lves  of  the  aup- 
ponttun  that  it  depends  at  fimt  chiefly  upt>n  a  lack  of  blmid  in  the  small  vessels, 
ittd  that  tbi?  peculiar  di>H'oloralion  of  the  neryo-ftbers  a^  well  im  the  indubitable 
flbi>phy>  whinli  is  u^ualiy  developed^  are  seeonchiry  cjonditions,  which  are  cau.^(*d  by 
thf  d»!ft't*ti\T  blood  supply.  In  scj  far  now  as  there  are  groirnd«  for  lit^lieving  merely 
m  the  nuroit  ca<!t«,  which  admit  of  the  lack  of  blood  in  the  timall  vessels  tieing  ro- 
to  a  meclianical  hindrance  to  the  circulation,  hikI  l>ecanse,  even  wliijn  thia 
\  ftctnally  (*itp|K>sabk%  the  numerous  aiiastx>most«  between  the  veaaelfl  of  the  optie 
,  and  choroid  must  very  so<»n  open  a  way  around  It  liy  colbitenil  drculatfon ; 
itm\  then?  i*  evidt^itly  nothing  left  but  to  coaMtder  spasms  of  the  vcsst*Is  m  tho 
of  tho  lack  of  Idootl,  ahhough  the  long  continuance  of  the  IschBimic  coadt- 
tioD  c«ii  with  dilBcultj  be  made  to  agr^  with  thl& 

Tlii*  liriHiiIimiii,  \mn^  preaitppOBed  correct^  iffonld  rei^nl  tbe  reifttton  of  the  nlmpld  dis- 
ordnnticm  of  tin-  optirs  }MpilI&  Ui  trwe  utrophy  ju  that  of  cnuie  Anrt  effect,  ftnd  woiUJ  require  a 
•teid  gq^mtioQ  of  thp  two  eonditleniu  In  pfactlee,  however^  thoy  are  tno  little  dlitiiif  uuhed 
I  wtifitbert  to  silmit  of  tho  ftepftratioo  hiding  correotly  c&rried  oat  It  m  truo  tbmt  th« 
duinkiiig  \>t  tliti  liLTge  vfisBela  ia  d&ii(|iiatccl  am  the  iudiffiieiiBAblc  «onditlon  for  the 
of  a  rt«l  atrophy^  aod  whore  thk  ia  fthflent^  wc  ipoak  merely  of  a  diaooloratloa 
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(Ed,  Jaeger^  Mauthner) ;  still  it  is  evident,  that  when  the  symptom  in  question  is  QneqiuTo- 
cally  present,  the  atrophy  must  already  be  far  adyanced,  and  it  is  not  an  easy  matter  to  arrange 
the  lower  degrees  of  development  of  the  process  in  the  nosological  system  as  entirely  different 
conditions,  which  cannot  be  distingnished  from  the  discoloration. 

If  we  recollect  that  one  and  the  same  cause  leads  primarily,  under  apparently 
exactly  similar  conditions,  sometimes  to  discoloration,  sometimes  to  rapidly  progres- 
dvc  atrophy,  sometimes  to  manifest  inflammation ;  if  we  recollect  further,  that  these 
conditions  also  pass  directly  into  one  another  and  are  connected  with  one  another 
by  numerous  intermediate  forms :  then  we  can  scarcely  doubt  their  close  relation- 
ship, and  we  shall  not  perhaps  err  if  we  suppose  them  to  be  merely  different  forms 
of  reaction  of  the  sympathetic  nerve.  It  may  be  inferred,  moreover,  from  the  fre- 
quently demonstrable  sensibility  of  the  cervical  cord,  and  from  the  still  small  num- 
ber of  cases  in  which  galvanization  of  the  cervical  sympathetic  produced  marked 
improvement  of  the  above  conditions  (Benedilt),  that  the  latter  plays  no  unimpor- 
tant rdle. 

Causes  and  Course. — A,  The  affection  of  the  optic  nerve  which  culminates  in 
pronounced  atrophy  of  the  nerve  and  retina,  very  frequsntly  develops  itself  prima- 
rily. The  process  is  then  often  limited  to  the  anterior  part  of  the  optic  nerve  and 
does  not  extend  beyond  the  chiasm.  In  other  cases,  however,  it  does  extend  over  to 
the  other  optic  nerve  and  corpus  striatum  of  the  same  side.  It  may  usually  be  fol- 
lowed in  the  latter  as  far  as  the  geniculate  bodies,  exceptionally  as  far  as  the  nudei 
of  origin  in  the  optic  thalami  and  corpora  quadrigemina,  or  even  along  the  con- 
necting fibers  into  the  posterior  columns  of  the  spinal  cord  or  into  the  cortex  of  the 
brain. 

1.  The  proliferative  process,  in  the  intracranial  part  of  the  nerve,  often  begins 
primarily,  and  passes  through  all  its  phases  without  affecting  any  other  part  of  the 
cranial  cavity.  In  such  cases  the  impairment  of  vision,  with  any  abnormal  ophthal- 
moscopic appearances  of  atrophy  of  the  nerve  or  of  neuritis  tliat  may  exist,  are  the 
only  symptoms.     At  the  greatest  they  may  be  united  witli  paroxysms  of  headache. 

The  diagnosis  of  primary  and  pure  affection  of  the  optic  nerve  is  chiefly  based  on  the  ab- 
sence of  any  important  concomitant  symptoms.  Still,  it  should  be  remembered,  that  not  un- 
frequently  destructive  processes  run  their  course  in  the  cerebrum,  morbid  tumors  grow  to  a 
considerable  size,  etc. ,  without  betraying  any  marked  symptom.  On  the  other  hand,  it  should 
not  be  overlooked  that  exceptionally  several  cerebral  nerves  l>egin  to  proliferate  at  once, 
although  there  is  no  connection  between  the  inflammatory  foci,  either  in  the  substance  or  the 
membranes  of  the  brain. 

A  greater  diagnostic  importance  is  ascribed  by  many  to  the  pain  in  the  head  than  it  actually 
deservea  It  may  be  wanting,*  or  it  may  be  present,  in  every  pathogenetic  variety  of  amaurosis. 
There  is  a  source  of  irritation  for  amblyopic  eyes  in  the  increased  straining  to  which  they  are 
subject.  This,  as  in  asthenopia,  may  be  transferred  to  the  vaso-motory  nerves,  as  indicated 
by  the  overloading  of  the  vessels  of  the  conjunctiva,  retina,  and  optic  papilla.  Such  pain 
generally  disappears  after  giving  up  all  use  of  the  eye.  In  isolated  cases,  however,  the  irri- 
tation from  the  scat  of  local  inflammation  may  radiate,  and  thus  the  headache  may  play  a 
similar  part  in  primary  affection  of  the  nerve,  as  pain  in  the  spinal  cord  in  gray  degeneration 
of  the  posterior  portion  ( Graefe).  Here,  as  there,  the  pain  has  a  congestive  character,  in- 
creases at  every  disturbance  of  circulation,  in  stooping,  or  any  sudden  motion,  etc.  It  thus  is 
not  verj'  different  from  that  which  accompanies  intracranial  hyperaemia  otherwise  caused,  and 
which  often  appears  in  company  with  true  encephalitis  or  meningitis. 

Primary  affection  of  tlie  optic  nerve  often  occurs  without  any  decided  or  suffi- 
cient cause     Occiisionally  th'jrc  seems  to  be  a  lijreditary  dis})03ition  to  the  disease. 
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imatmhj  no  meiin«  tmcommonly  occur,  where  several  mGmbera  of  oaa  family  {n^iaUff^ 
firmff),  wren  in  s«7«ral  inBcoeding  gettenirtiotis  (Brer)^  become  amblyopic  dnring 
csfrtMD  pericHf*  of  life  Still  It  i«  hero  not  oJwayft  a  qucftticm  cf  firimary  il;»ejif«  of  the  nerre, 
tol  olWa  of  mtmcranial  tronble*  of  aDother  Idodj  etate*  of  congestion,  eta,  which  only  lead 
iB^]f«etly  to  proUfiixatioi]  in  the  optic  nerva 

In  Qiher  €aaoi  there  may  be  similar  exdUng  cauaea,  with  thoee  of  diffiifl43  and 
sitplitilic  aeuiTo-retjnitis, 

We  can  not  see  why  sudi  injurious  influcnc<*3  chiefly  aflfect  thn  optic  papUla.  On 
tht  otlier  hand,  under  such  circumstunccs,  the  chiinietcristic  opht)ialm«scopir  symp- 
Utm»  ucc««iunally  precede  the  impaimicnt  of  visitjn,  und  allow  us  to  hclieTe  that  the 
iBoriiid  priK?ess  gradually  proceeded  from  the  deeper  parts  of  the  nerve  to  the  eye. 

The  affection  of  the  optic  nerve  nuiy  lurir^^ovcr  be  caused  in  a  purely  mechanictil 
w»y  by  division  of  the  connection  or  by  sudden  Innitsitlcfn  of  a  part  of  the  sensory 
apparatus  by  hemorrhagic  extra vasationj^,  acroui  exudatian:?^  inrtainmatory  foci  or 
a»rond&ry  formatioim  in  the  orbit  or  within  the  skull  (see  DiseaHL-s  of  the  Encophalon). 
It  i»  then,  however,  usually  not  so  mneh  the  compression  aa  sueh,  as  the  cncroach- 
.  of  the  morbid  proccaa,  winch  occasions  the  affection  of  the  nenre. 


Is  «Be  oue  thtt  affbetion  of  the  optic  nerve  conld  be  referred  to  an  extrairaaation,  whloh 
wi  I  fUliilcd  the  obiaim  aad  ocnnpreaKd  it  (Slfitirmtoii),  One  or  both  roots  of  the  optio  nervo 
kAvw  iMiefr  been  foimd  lacerated  by  HpUnters  of  lione  which  bad  been  looRened  from  the  bata 
of  tfaa  ekoU  {Hl^an^  Uhaimilgnae),  The  aouncfl  of  binocular  amanroaii  more  uftcri  Uy  m  ap9- 
dealrnciion  of  tiBine  or  in  compreasion  of  one  optic  thalamna  {Bc*:ky  Amii'Mi  iXld 
•I  nr  of  other  part*  of  the  br&m  (see  Di^aacK  ol  the  Encephalcn)* 


S^  In  Home  casea  loctd  hj]>enFniia  baa  been  regarded  m  the  cause.     Conditlona 

of  coDgvcrtjon  may  douhtleas  be  very  important,  where  the  nuclei  of  origin  of  the 

nerre  ibcts,  or  these  latter  have  tlicmselves  already  sufferod  limitation  at  any  point 

io     ihinr    cour?ke,    whether  by    neighboring    tumors,    eerous    exudations,    aeroiia 

prodiictn^  etc.      Cases  of  actual  amaurosis  are  then  ol>served,  which  merrily  api>ear 

or  booomo  markedly  worse,  if  a  dit^poaition  to  congestion  is  occasione<l  in  conse* 

qiMilC9  of  inrreaacd  activity  of  the  heart ;  but  they  again  recede,  either  entirely  or 

%o  the  former  degree,  when  the  disturbance  of  the  circulation  has  lieen  lessened 

or  rwnovifd.    It  should  moreover  not  be  overlooked,  that  intracranial  over-distention 

of  liknid  may  1  become  indirectly  mechanical  Impedimenta  to  function  by  the  cede- 

i  iflflltimtions  accompanying  them.     Besides,  they  very  isairily  excite  and  ac- 

'  infiammatory  prf»ceases,  winch  do  not  always  betray  themselves  hy  the 

cbmctmitic  sign^  of  inflammation,  hut  remain  concealed  often  for  a  long  time^ 

fTen  wb^::^  very  rich  in  products,  until  finally  the  signs  of  gray  atrophy  or  even  of 

•  maiiiftst  neuro- retinitis  deacendens  are  #j.*en  with  the  ophthalmoscope.     Still,  it  is 

tadnSKielf  donr>tful  whether  tlii^se  exphvnatious  apply  to  all  cases^ 

Tilt;  prwM'nce  and  prt^eedence  of  certain  symptoms  of  ct^rebral  hyjjcriemia  or  i>er- 
hifiof  |j«rlial  intra-ocular  over-dii*tcntion  of  the  vessels,  the  i»ften  sudden  a|>pear- 
■BtQl  or  still  more  rapid  increasj:T  of  the  visual  disturbance,  the  not  uncommonly 
tBtfked  variarion  of  the  latter  a(H!ording  as  circumstances  favor  an  iucreium  or  de- 
amm  of  the  obstruction  ;  further,  the  ocea*ionid  rapid  recession  of  the  amauroda 
mA  tile  rc8iilt&  attributed  here  and  thcfre  to  local  blood-letting ;  finally,  tlie  absence 
al  lH  aypiptoQii  pointing  to  changes  of  tissue^  are  ai^cient  grounds  for  insisting 
L  the  fonge^lve  character  of  a  part  ol  the  caM& 

WHIi  Baefi  reaerrayona  w«  may  call  thoeo  catea  of  amanrocU  congoitivft,  wMch  ftpp«ar 
i  after  atneiijeirrh(sa  {Mitiketuie^  Nitnty^  Lavt^ti^  Otitt/e),  at  oertain  porioda  of  preg* 
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ainoy  {MtiL-kemie^  Mingiand  u.  A»»  Lawtan,  Kraut),  •fter  irioient  menUl  BUBotioiii  {B*^), 
after  •ttjfcck«  of  congbiug,  Bneezing,  Ti>mitiEig,  during  ooafitxemeat  ( IRlcnp^rger}  or  eiXd«fl«iv« 
mUKUkr  eiertioii  of  an)-  kind,  in  con*equoace  ot  cotiBtriotiaa  of  tbe  netjk  hy  tiglit  dothlng  ot 
hy  ohokiug  {ITtmiy^  Mf^ckt'mie\  aftet  over-cai«rti«in  of  the  ey©»,  etc  With  »  like  rraerration 
we  fflOLy  cl&itii  in  thin  daWgory  alio  thcwe  caaefl.  of  Hiwiirt»ia  whiuU  are  ■ai4  to  havo  been  ob^ 
aerved  after  and  on  account  of  the  ftnppreftaion  of  certain  habitual  Beerefciona  and  hemorrbafa 
( JffirJtfffif fr,  liimltj^  Arlt^  flraffr)^  particukrlj  of  the  fDot^pempiriition  {Dn'oi^  Hp^n^er^ 
Mwr^n^  Erimnanti,  BcnnHkl)  and  the  secretion  of  milk  {Betr),  Many  of  thojin  oaww  of 
nmauroiifl  may  »Ibo  be  cka^ed  in  fchi*  gront>,  which  have  been  obaerved  during  {Srifiri\  but 
moffi  frequently  adFter  pneamonia,  chronic  jinlmonary  catarrh^  angina?^  etc.,  and  »i.*metirae*  is 
bllaten  {Sifhtt),  Whether  the  occaaionol  intermittent  diBturbancca  of  vlM<>n  acc^imijanyiiig 
intermittei^t  fei'cr  (lUmltj,  Zrhtndtr),  a»  well  as  the  ambl3'opia  oeoorring^  in  the  cachexia  of 
intermittent  fever  (Schrr/hr),  Bhodd  here  find  their  proper  place,  it  U  bard  to  determine. 


8 1  In  other  casea  the  aff (action  of  the  optic  nerve  hae  Ix^ti  coimeftod  with  an 
aiiffitnic  state.  In  this  category  are  those  cases  of  amaurosw  'vvhich  an?  met  witU^ 
aomet^mes  with  great  anfPtnia,  in  the  later  «tage«  ol  diahetf'^,  and  after  severe  dis- 
eases in  ron^qiicne?  of  exhausting  drain  of  the  flu  ids  of  the  ijody  (Ma^Jbf'i^i^,  Himljf)^ 
m  extreme  chlorosis  (Unnier\  but  particularly  after  metrorrhngna  (-4r?|,  M^^nm)^ 
hBemoptjBb  [Eiitmafin),g\\Htnc  hemorrhage  (Ed.  Ja^^^er.Gra^ir^,  Fikfntjtth'r,  S^Uh^im^ 
Mbor^n,  Jitroln,  Cvhnmnn^  Hutchhkmn).  The  amiiuroda  iB  genorully  bilateral,  and 
was  fretjuently  preceded  by  disturbances  in  other  nerres,  bo  that  th(?j  could  onlj 
be  regarded  a«  one  of  the  fiigm  <*f  cxtenaivc  intracranial  affpetiona.  The  amauioeia 
was  often  annouuceti  by  a  gradual  sinking  of  the  relative  acuity  of  vision  through- 
out the  whole  extent  of  the  vmual  fields  genrrally  with  lateral  deviation  at  first, 
ikjnietimes  varied  in  degree,  or  even  receded  completely.  In  other  cm&^  the  dia- 
tiifbanoe  of  \ision  advanced  very  rapitlly  to  complc^te  loaa  of  the  perocption  of 
light,  or  appeared  suddenly^  remained  scverrtl  days  or  weeks  at  the  8anie  |>oint,  and 
gradually  disappeared  entirely,  or  left  behind  it  considerable  defccti^*  Aa  a  mX^ 
however,  whatever  the  course  taken,  the  signa  of  Ix^ginuiug  atrophy  of  the  optic 
nerve  showed  themselvfta  within  a  short  time,  more  fre<iuently  after  certain  signs  of 
inflan»nnt*jpy  proliferation  had  first  ap{>eAred  in  the  o^jtic  papilla  and  retina*  Some- 
times, it  is  true,  there  is  a  trarisient  improvement  of  the  visual  power,  but  nevitr  a 
true  cure;  the  atrophy  rather  appeared  to  be  always  progressive,  even  when  iubse- 
quently  the  original  affection  had  been  ijemianently  removed,  and  the  function  of 
the  other  affected  nerveB  bad  been  brought  up  to  the  normal  standard. 


I 


A  a  reganla  the  oonneetioD  botwoen  aftuiaroiila  and  loaa  of  blood,  wo  nhould  parttcnlarly  eon- 
aider  that  the  f ortncr  often  did  not  make  itsi  appearance  until  after  the  hemorrlukgt'^  even  after 
the  ^luiUbrium  in  the  veBnela  had  beea  reiitored  ;  further,  that  the  hemorrhage  did  not  by  any 
meane  appear  no  oonaiderable  an  to  admit  of  dedycmg  from  it  alijne  an  aniemic  condition 
( Grarff).  It  ia  therefore  ¥«ry  probable  that  the  afTectioa  of  the  optic  nerve  mnit  be  referred 
to  Taiiomotor  diiturbaneei.  The  extreme  attenuation  of  the  retinal  veuela,  which  haa  ht^m 
obaerred  in  name  <aaeH  [GrtufT\  agree*  with  tbie  view ;  and  the  marked  op&crtty  of  the  retina 
and  papiUa,  aeea  by  otberni  {Ed,  Jarfjf^ii%  may  he  ri^erred  fir«t  aa  well  to  iuBammatioa  aa  to 
fatty  de^nwation  of  iti  elementa^  in  oonaequence  of  defeet Lvc  blood  lUpply, 

Diabetic  amaaroBiB  hai  been  diaoovered  to  be  in  great  part  merely  a  pareaia  of  the  aeoovn- 
modatiou  ( Grmjc,  ^'tjgel).  In  aome  caaca  there  wai  a  manifest  nenro-retlnitLft.  The  more 
frequent  accompaniment  and  iaolated  oocrurrence  of  futietional  itnpedimenta  in  varioui  other 
ftenroa  (St^n)^  aa  well  as  the  obwrration  of  hemiopio  limitationa  of  the  viflpna]  field  {Gra*/e\ 
iadieate  that  the  mtracranial  affection  whioh  lien  at  the  bottom  of  the  refit  of  the  oaeM  9I 
amauroaia,  and  has  alsu  been  demoufttrated  several  timea  {Lu^Hy  Tardieit),  may  form  fooi, 
which  vary  very  much  in  altaatioti  and  aUe. 


I 
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4,  tn  iuiather  series  of  cases  the  cause  is  sought  in  the  action  of  c&rtain  morbid 
or  imwsgu  subetancce,  mixed  witb  the  l>lood»  apon  the  oentral  organs,  nerve,  and 
ntifUL  At  the  head  standi  the  saturnine  amaurosif  (Beer).  It  is  true  the  suspieton 
bftt  been  justified  that  many  of  the  t>lder  i^ltsen^ation^  might  be  referred  to  mere 
|i«mljBb  in  the  ciliary  system*  In  aomu  aam  albuniinuria  may  also  have  >)een  at 
(IMnjojf^^  or  the  cause  may  even  have  boea  a  nejjhritic  ncuro-rctinitis  (De^- 
J^nie^rmti^^  Lfi'ori^hr^  Foil  hi,  Iktnjo^,  Ed,  M^yer\  SflU  it  ii  a  fact  that 
l-pod^miiiig  can  really  cause  amaurosis.  It  \im  l>een  exceptioually  observed  after 
m  iMVCrdlng  violent  headache,  other  nervous  symptoms  being  aljsent  {BfshotM,  Tan- 
f«i«PMf)f  "^^l  h*»  again  dwa]>peared  {Hir^hW%  though  it  also  may  become  perm  a - 
acot  (iESitit).  Aa  ft  rule,  however,  it  is  not  developed  until  after  repeated  attacks 
of  oolte  or  other  forms  of  lead-poiBoning.  It  is  tlien  scjinetimes  developed  very 
^r»d«ftllT,  snd  isi  won  associated  with  a  deraonstraljle  atrophy  of  the  optic  nerve, 
Ifdre  &i?qurnily  it  appears  suddenly  accompanied  by  other  alarming  nervous  ^ynip* 
Vamm  dnting  an  acute  attack  of  lead-fxili^oning,  and  then  usually  increases  rapidly^ 
lo  eoilipli^  transient  or  pt^rmanent  lilindness.  If  all  signs  do  not  deceive,  anremia 
ttf  tie  bmin,  with  or  without  ccdematous  swelling,  m  the  greatest  cause,  not  only 
«f  the  TmrioQg  nervous  symptoms,  among  which  we  rank  the  disturbaaoe  of  vision, 
bvi  «1b9  the  t^mttipfUion  and  the  diminUhiid  gt^ration  i>/  wri'n**.  The  aiu»Eiia  Itsell 
ii  i|^in  to  be  rf*fi'm*<l  to  the  action  of  the  lead,  demonstrated  chemically  in  the 
I  Bmilhiudu  tipon  the  small  vc^els  (Eo^n^ein).  Connected  with  thiii  is  the 
^/if,  aa  this  form  nec^ma  also  to  depend  upon  nmrmia  of  the  bniin^  and 
ii  to  1  ►  I  from  the  action  of  the  urea  retained  in  the  blood  upon  the  vasonio- 

Utw  MITiS  (  Trnt^be). 

Recmitly  the  abuse  of  alcoholic  drinka  has  again  been  regarded  as  a  cause  of 
■BMKrMs  and  m  a  proof  of  this  the  circum«sitauce  that  by  complete  giving- up  of 
altwhoKci  tlie  diflea^e  may  often  )>e  brought  t^:^  a  standstill  or  may  even  be  cured 
{Biektif  Stimmaan},  Of  thta  we  are  certain,  that  amblyopia  ia  obser^'ed  in  an 
otrffnrly  large  percentage  of  caset  in  habitual  drinkers.  Syniptonjs  of  irritation 
of  Ihf?  bmin  aa  a  rule  precede  its  appearaace,  and  marked  hypenumia  of  tha 
optit!  paptUa  may  in  the  begijining  be  demonstrated  in  the  majority  of  the  caiius. 
Later  Ihf*  symptoms  |M>int  to  torpor  of  the  brain,  while  the  optic  jjapilla  becomes 
l^nuluailj  I  Mile  and  finally  shows  aU  the  characteristic  signs  of  atrophy.  The 
AiQuiittncc.'  of  viKfcm  often  manifests  itself  at  the  beginning  of  the  affection  under 
Ultlofmof  nyctalopia,  but  the  amblyopia  soon  becomes  entirely  manifest.  Tho 
'  generally  inereaac*  slowly,  often  with  interruptions  up  to  very  conaidei-able 
withnut  thera  bdng  an}  limitation  or  defect  of  the  visual  field.  Tlia 
of  dt«tiiiguiihiiig  colon  as  a  rule  remains  perfectly  normal.  Sometimes, 
r,  ebromatodeiopftia,  aomettmea  red-blindness,  may  1m  demonstratcHl  in  the 
[  pottJona  of  the  retina  (Lthm*),  Amblyopia  potatorum  is  always  binocular, 
Ii  developeil  in  both  eyes  to  aliout  the  same  e%t<?nt.  It  see  ma  that  with  tlia 
nrnt  of  thii^  condition,  togethiT  with  the  auction  of  alcoholized  blood  upon 
tiir  bfaiiu  the  most  various  disttirbances  of  nutHtion,  caused  by  the  drinking  and 
tb»  coioddjent  irregular  life,  may  bo  of  pathogenetic  significance  (EH*mtmn}* 
re  that  rhronic  meningitis  should  be  regarded  as  a  frequent  ezdtlng 


*- 


«f  tobaeea  Is  abo  aid  to  play  %  part  among  the  eaoflei  of  uiiftaroili  ( Maekmii^, 
fUtIL  Lmtrfir0^  limickinmn^  Thi^kten^  Ja^kMiH)^  and  this  hypotbeiia  ia  comthoinited  by  th« 
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fraqiunt  reoaMion  of  ilie  ftflMkm  afler  oompfato  abrtfaieaw  from  tut  »tkk  of  hntaiy. 
The  tobMoo  MDMiroiLi  is  Mid  to  appear  indBpenaenfly  Imt  ^eiy  nntf^  and  b  m&oli  oflenec 
ooimeoted  with  the  alooholto  emAiixoeia,  and  moicover  onlj  oooon  In  ptnona  iHio  emoke  the 
oommoneet  aorte  of  tdbaooo  in  veiy  dirty  pipea^  U  ia  beUered  that  the  aliMio&  of  the 
optio  nerve  ia  to  be  explained  hj  the  aetion  of  large  qoantitiea  of  niootlne  npon  the  bnin 
(.SHtiiurfui). 

Aa  regarda  thoae  oi^  of  amannMla  which  are  aald  to  hafe  bean  oeoarioned  hf  larfi  or 
frequentlj  repeated  doeea  of  opimn,  mydriatiea,  Ignatina  bean,  nnz  Yomleai  eta  (Apti% 
jBlfii/y),bj  ergot  (/.Jftyar),  the  aamethfaigholda  good.  Stffl  theae  fonaa  iHMro  ben  moflh 
leaa  anlBoiaitlj  inveatigated,  and  we  can  onlj  ao  far  aatiafy  ooraelTea  that  the  majudty  of 
the  oaaea  may  hare  been  oonfiranded  bj  mjdriaBia.  Amanroaia  haa  been  twiee  met  with  aifter 
large  doaea  of  quinine,  and  it  ia  believed  that  eongeetion  ia  oeoarioned  bj  the  ailinhiiatraHon 
of  qidninoi  from,  the  faot  that  oorea  are  bfought  aboat  bj  looal  lilewUHg  {Cfrmfflt), 

5.  There  ia  no  donbt  that  a  pathogenetic  oonnectiott  eziafci  between  liie  anuiii- 
rotic  affection  of  the  optic  nenre  and  certain  aerero  fdbrile  diaeaaw,  acute  exan- 
themata, typhoa  and  puerperal  feyere,  etc.,  eren  pneumonia,  angin«,  acute  intortinal 
catarrh,  etc.  In  the  conrae  of  these  diaeaaea  we  aometimea  meet  with  a  Ulatenl 
amanroaia,  which  derelopa  in  a  aymmetiical  manner  verj  rapidly,  and  ia  then 
accompanied  by  a  high  degree  of  mydriaria.  More  rarely  the  amaoroila  ia  mi- 
lateral,  without  there  being  any  other  symptoma  which  pofait  to  any  portion  of  the 
bndn  or  meninges  being  inTolyed.  This  form  oif  amanroaia  often  fnogreaMa  wfth- 
oat  any  demonstrable  diangea  in  the  interior  of  the  eye;  aometimeB,  howerver, 
changea  do  exist,  but  are  limited  to  aUght,  transient,  and  very  taiiable  aweUing 
and  opadty  of  the  papilla,  as  well  as  to  symptoms  of  slight  oongestkn.  The 
usual  result  is  a  cure,  frequently  with  no  trace  of  the  preceding  trouble  (Gra^ey, 

In  tome  oaaes  it  has  been  believed  that  aach  oaaes  of  transitory  amanroaia,  i^»pearing 
after  typhus  or  eoarlet  fever,  might  be  explained  by  oedema  of  the  membranea  of  the  brain 
or  of  the  optio  nerve  {Betke^  Ehert).  On  the  whole,  however,  the  exciting  canee  ia  obecore. 
The  circumBtanoe  that  the  iriji  in  this  form  of  amaurosis  reacts  perfectly  as  well  to  reflex 
irritation  as  to  direct  innervation,  proves  that  the  hindrance  to  the  conducting  power  of  the 
optic  nerve  is  situated  beyond  the  corpora  quadrigemina,  nearer  to  the  cortex  of  the  brain 
{Graff €), 

B.  In  another  series  of  cases  the  affection  depends  without  doubt  upon  a 
sudden  interruption  in  the  arterial  current  in  the  most  anterior  part  of  the  retina 
and  optic  nerve,  since  the  disturbance  of  vision  always  appears  with  lightiiing- 
Uke  rapidity,  or  at  least  develops  within  the  shortest  time,  to  complete  amaurosis, 
and  is  accompanied  by  a  very  marked  diminution  in  caliber  of  some  or  all  of  the 
main  branches  of  the  central  retinal  artery.  These  branches  seem  under  such 
conditions  either  completely  empty,  attenuated  to  fine,  round,  white  threads,  or 
else  an  extremely  delicate,  continuous  column  of  blood,  exceptionally  interrupted 
iQii<i^lin^)f  may  be  recognized  in  their  axis  as  a  red  line.  The  attenuation  generally 
affects  the  whole  length  of  the  arteries  and  is  so  considerable,  that  the  secondary 
branches  cannot  be  perceived*  and  even  the  main  trunks  can  only  l>e  distinctly 
recognized  at  the  entrance  of  the  optic  nerve  and  in  its  vicinity.  In  other  cases 
the  attenuation  is  limited  to  parts  of  the  arteries,  the  portion  nearest  the  poms 
opticus  appears  tolerably  full,  while  the  peripherical  ends  disappear  entirely 
(Knapp),  or  the  central  are  almost  empty,  and  the  vessels  increase  in  size  again 
towards  the  equator  {Blessig),  Again  a  vessel  is  contracted  like  a  thread  in  the 
middle  of  its  course,  but  contains  blood  both  at  the  poms  opticus  and  in  the 
periphery  {Simxhy  Ilirschmann) \   or  finally  exactly  the  opposite  takes  place: 
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SB  artery  appears  well-filled  for  a  certain  distance,  and  then  becomes  attenuated 
In  both  directions  (  WMk&r^  Jttst),  A  particularly  characteristic  sign  of  the  affoc- 
tiao  is  that  the  attenuated  arteries  cannot  as  a  rule  be  made  to  pulsate  by  a  pres- 
sure exerted  upon  the  globe,  and  that  no  change  whatever  can  be  remarked  in 
the  caliber  of  the  arteries  and  veins  in  this  maneuver  (Knapp),  In  one  case,  however, 
the  pnlsatioiis  were  very  marked  (Secondi). 

The  retinal  veins  are  at  the  same  time  generally  somewhat  smaller  than 
Bonnal,  and  more  rarely  are  attenuated  to  thin  threads  {Steffan,  Landei^^erg), 
Sometiiiies  they  appear  perceptibly  contracted  merely  for  a  certain  distance,  par- 
ticolmiiy  in  the  region  of  the  papilla,  but  in  other  places  somewhat  dilated.  Some- 
thnes  the  central  portion,  sometimes  the  pcripherical  portion,  sometimes  a  piecu 
fsook  the  middle  is  contracted  or  dilated.  In  some  cases  they  are  very  unsym- 
metrically  filled,  parts  widely  distended  alternate  with  portions  almost  empty,  and 
ezoeptioiially  the  column  of  blood  has  been  found  several  times  interrupted,  and 
its  several  sections  seen  in  irregular,  undulatory  movements  {Ed,  Jaeger,  G^raefe 
Bieffanj  Li^eieh),  In  one  case  a  vein  contained  coagulated  blood  for  a  distance, 
whidi  was  just  undergoing  disintegration  {Lu^eich),  Shortly  after  tlie  appear- 
snoe  of  the  disturbance  of  vision  the  optic  papilla  appears  sometimes  pale,  some- 
times of  the  same  color  as  that  of  the  sound  eye,  sometimes  distinctly  reddened, 
and  usually  its  blood-contents  vary  during  the  cause  of  the  affection.  Its  margin 
it  at  first  entirely  distinct,  but  sometimes,  usually  after  the  la[)se  of  a  few  hours 
or  days,  rarely  later  {Graefe),  the  retinal  tissue  begins  to  become  cloudy  near  the 
papilla  as  well  as  in  the  region  of  the  macula  lutea.  The  opacity  is  very  dense, 
grayish  or  bluish-white,  tolerably  homogeneous,  or  slightly  cloudy  with  diffuse 
edges,  exceptionally  finely  dotted  (Graefe),  and  later  in  the  disease  sometimes 
interlaced  with  vessels.  It  usually  extends  from  both  the  above-named  starting- 
points  in  all  directions,  but  may  also  be  limited  to  the  region  of  ramification  of 
a  tingle  main  branch,  in  case  the  latter  alone  was  empty  of  blood,  and  may  be 
developed  at  any  portion  whatever  of  the  fundus  (Just,  Blessig), 

The  fundus  itself  appears  in  its  normal  coloring  where  it  is  not  covered  like  a 
veil  by  the  opaque  retina.  In  the  region  of  the  macula  lutea,  however,  it  becomes 
darker,  as  a  rule,  though  not  always  {SchnelUr,  Qtiaglijw),  and  appears  like  a  deep 
blood-red  spot  of  varying  size  and  form,  in  which  extravasations  of  blood  may  often 
be  demonstrated  with  certainty.  Hemorrhagic  extravasations  are  by  no  means  un- 
common, and  are  occasionally  found  in  the  most  various  spots,  particularly  in  the 
region  of  the  papilla.  Tliey  sometimes  do  not  appear  until  very  long  after  the 
commencement  of  the  affection. 

The  power  of  vision  is  almost  always  entirely  destroyed  from  the  first.  In  some 
catet,  however,  the  amaurosis  remains  partial,  and  appears  as  a  limitation,  whicli  in 
ntuation  corresponds  to  the  region  of  ramification  of  an  empty  main  branch. 

Sometimes  the  attenuated  arteries  again  fill  in  course  of  time,  but  attain  only 
Twy  rarely  a  normal  caliber  {Fano,  Landesberg),  The  veins,  on  tlie  contrary, 
frequently  regain  their  former  degree  of  fullness.  The  opacity  of  the  retina  usually 
ditiippcars  completely  within  a  short  time  or  becomes  somewhat  loosened,  and  then 
tppeare  under  the  form  of  a  finely  punctate  cloud.  Tlie  red  spot  in  the  region  of 
the  macula  lutea  also  becomes  gradually  pale,  and  finally  entirely  unrecognizable. 
Tbe  power  of  vision,  however,  is  only  reestablished  in  the  most  rare  exceptional 
caw  (ikkneller) ;  a  temporary  improvement  is  the  most  which  is  observed,  which 
iooo  recedes  if  the  first  signs  of  the  ever-succeeding  gray  atrophy  appear. 
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The  explanation  of  these  s^ymptoma  has  been  iought  iometimea  in  &tt  embolits, 
Bometimea  in  un  over-b/ilance  of  tlte  contracttUty  of  the  Teasels  over  the  intm-THscular 
bload-prcssnre.  and  Bumetiraes  in  a  compression  of  the  central  artery  in  confleqneaice 
of  a  retrobulbar  ueudtis. 


If  we  Doniiiler  all  ibs  cftaeA  of  so-c&Iled  «mbalni  of  tho  oentral  tHiiiaI  »rt«fy  wkicli  hav* 
been  pubUiilied,  we  find  that  the  hj-pothwb  of  ksl  ablltemtion  of  the  ecu  taxi  artery  by  an  embolna 
oan  really  be  maintaincil  oniy  in  a.  ftrngle  case,  in  which  at^  emlKitui  m  said  to  h^vt  been  actoatlj 
fonnd  {Sfhif^ifffffit  J*  If,  however^  we  atudy  the  diawingn  of  the  cane,  we  caonot  for  a  mmnent 
doubt  the  inanfliciency  of  the  obBt^rration,  for  it  in  ptjrfwtly  impoe«ibl«  that  an  emboliu,  after 
ex ii ting  for  a  year  and  &  half,  phould  appear  like  a  elay  pclkt  in  a  pea-flhooier.  Aft^r  feneh  a 
lapie  of  tlcfie,  an  emboltiB  nia§t  hare  bc«&  otmiptetely  dufilroyed  iu  the  lihrinkiiig  manea  of  ei- 
udationL,  and  thiiB  it  would  ho  impofiHible  to  dJAtiiigniah  it  from  in  Ham  ma  to^  thrombotia  In 
the  reniAming  eawj^  all  direct  signH  of  an.  emholuB  weifc  nlwetit;  thia  wan  diagnostif^ted  aolely 
from  the  combination  of  circumBtancea,  and  itK  seat  laid  in  the  mtrobulhar  port^en  of  theceutial 
artery.  If,  however^  we  rcooUeot  thelntiroivte  oonnfwtion  between  the  arterial  brancbc«  of  the 
retina  and  the  ntifcrient  venBelis  of  the  opti<;  papilla^  it  beoomea  perfectly  incDinprehrfinible  hcnr 
an  obntrtjctiun  of  the  main  truuk  alone  nhotild  lower  tho  arterial  aupply  to  the  retina  per* 
manjenUy  to  the  amaUcat  amount,  particulai'ly  aa  under  other  conditigiu,  ic,  g.,  in  glauoama^ 
after  division  of  the  opUo  nerve  elOBe  to  the  globe,  etc.,  Ihe  devdopmenb  of  a  collateral  cinsu- 
latien  aucceeda  mthout  di^culty.  By  the  diitplaaem^tit  of  an  emboliu  in  the  opbthabuJb 
artery  {Strj^iin\  however,  the  diiGculty  of  a  correct  ojcphination  ia  iucteanod,  and  it  ia  enlljely 
orerlooked  that  dnring  the  whole  eoorso  of  these  eases  not  a  singU  symptom  poiata  to  a 
Iranaient  dehoiency  of  blood  in  the  nhqroid  and  adjuvant  tiaiuea  of  the  globe.  Besidea  aU  tJbsiap 
the  arterla  ophthalmlca  is  given  off  from  the  carotid  at  aIniJtMt  a  right  in^e,  and  thia  ia  ex- 
tremely unfavorable  for  the  condttotion  of  an  embolui  into  the  Tery  narpow  oentral  artery 
{Ktutpp).  Finally f  the  chief  objection  ia,  that  in  a  very  pronounced  caae  of  lo- called  emboHam^ 
the  embulua  haa  been  searched  for  fay  trustworthy  banda  and  baa  not  been  found,  a  tore  proof 
that  all  the  above  aymptoma  may  alao  be  developed  without  obatmctian  of  the  oesitral  arfeeiy 

In  favor  of  the  depi?ndence  of  retin^  iaohiemia  upon  diminntiOTi  of  the  lateral  preeanre  in  the 
artc'riea,  it  hai  been  aiaertcd  that  the  condition  appeared  with  an  extremely  weak  acaroelj  per- 
ceptible action  of  the  heart  and  pulse ;  that  in  one  case  an  extreme  depressiim  of  the  general  nutri- 
tion and  extreme  ^uff'^ni*  after  typhua  fever  aoemed  to  furnish  the  cause  {tlfd>itm\ ;  JUnally,  that  a 
greater  filing  of  the  retiaal  arteries,  and  consequently  a  considerable  iuerease  in  the  power  of 
vision,  haa  been  obtained  by  iridectomy  iA{f,  ff'raffr),  or  reputed  paracentesla  of  the  eomea 
iSefOfuii}^  relatively  by  improvement  of  the  nutrition,  whieb,  in  one  case,  ended  in  permanent 
cur&  It  baa  been  assumed  that  the  central  artery  has  been  oompresaed  by  the  intta-ocnlar 
pressure,  when  ita  contents  flow  on  under  nligbt  cardiac  preasure,  and  that  thr"  supply  of  tlie 
blood  imght  Mink  below  the  amount  ueceasary  for  the  functional  activity  of  the  retina  iA{f. 
tJracfc},  In  so  far,  however,  as  the  intra-ocular  preaiare  ia  determiuod  in  amoant  by  tbt 
preaanre  of  the  blofid,  thiii  hypothesis  contradJets  itself. 

Aa  regards  finally  the  compn-saion  of  the  central  artery  by  retrobulbar  neuritio  eicudatlooi 
{Grarff)^  not  only  are  all  objective  proof  a  of  this  wanting,  bnt  acveral  aymptoma  are  moreover 
markedly  opposed  to  thii  view.  Theae  are :  the  sudden  blindness  with  previoualy  normal 
power  of  via  ion,  the  abaenoe  of  aymptoma  of  congestion^  and  particularly  the  non-devdopment 
of  the  opllateral  circulation  in  apite  of  the  prcAence  of  anatomical  couiitiona  for  an  injection 
of  the  retmal  vessels  from  the  choroidal  elrculatiun.  How  eUe  could  the  empty  condition  of  a 
ilngle  main  bran  eh  be  explained  1^ 

Looking  at  all  this  testimony,  we  necessarily  arrire  at  tho  conviction  that  we 
have  here  to  do  with  sptisms  of  the  ve^«iels  (ZrA**/«f^r),  which  souietimt*8  ext^^d  to 
all  the  trtinks  of  the  tt^ntral  retinal  artery,  even  ineladJng  their  coi-responding 
veins,  sometimes  are  ccnifimxl  to  seTcral  arterial  trunks,  or  even  to  portions  of  them, 
and  render  the  collateral  injection  impossible  by  re^i^on  of  th?  active  contraction  &f 
the  walls  of  the  vessels.     The  sudden  blindness,  moreover*  and  the  freriuent  prece* 
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ol  tempormiy  attacks,  agree  W(?ll  with  the  spastic  character  of  the  affectioii 
r^  Kmifjp,  Mfiuthn^r),  as  well  a*  the  obeervation  at  a  caac  in  which  the 
ic  fUfiAUroAis  TC|>^atedlj  recurred  during  a  long  time  under  the  fomi  of  tran- 
iitoffj  ntUcks,  and  coiikl  even  Ix*  produced  at  will  by  the  action  of  cold  (St^cmuii), 
Mormrnt  tbo  circular,  unflatt**ned  form  of  thy  narrowed  ve«eeb,  the  thread  like  forni 
of  the  «*oliinm  of  hlood  contained  in  them,  the  gent-rally  alnnist  iniiwrct^(itil*le  i>a«- 
igi'  af  the  full  parts  of  the  vcsgela  into  the  empty,  and  the  attennation  pometinio«  of 
,  iDinetimea  of  peripherical,  sometimes  of  inten-ening  portions  of  the  artcrif* 
d  rtism  am  be  made  to  corre*«ipoiid  ioMy  to  spasmotUc  conditions  of  the  moj^cu* 
■  wmlk.  la  like  manner  the  uuchangeableiieas  of  the  caliber  under  an  external 
ejterted  upon  the  glot>e,  and  the  impoeiibility  of  exciting  puls^aticns  by 
t  (KTutpp),  can  not  be  iatiafactorily  connected  with  any  other  con  c«iv able 
dMarbnncc  of  drculatton.  Tlie  defectiTe  filling  of  the  veins,  bo  far  m  it  dot^  not 
fepuud  up«m  spiimnotUc  cfrnditionsj  results  naturally  frt>m  the  inButhcient  blutrtl 
wapfikf.  and  the  interniption  as  well  as  the  oecillatory  motion  of  the  column  of  blood 
«QttUitii>d  in  (he  rt*in«  can  lie  very  easily  explained  liy  the  weakne^  of  the  eardlao 
pramtro  acting  from  tin?  arteries  through  the  capillanea.  Tlie  dark- red  spot  in  the 
ftglcvn  of  the  macula  lutea.  and  the  not  nn frequent  subretinal  hemorrhagic  extrava- 
Wtlofit^  m  well  aii  the  detachmeDt  of  the  choroid  obseryefl  in  one  case  (/^ir^rWcA), 
mmf  he  laid  to  the  ac-count  of  a  great  distention  of  the  choroidal  vea^els,  which  is 
trklriitly  of  a  comix^nsatory  character*  The  veil -like  opacity  in  the  region  of  the 
papilla  and  retina,  which  always  yields  sooner  or  later  to  the  J^ymptoms  of  gr-iy 
atrnphy,  may,  moreoverp  be  referred  as  well  to  fatty  degeneration  and  sclerosis  of 
tite  eltsmmta,  m  to  intlatnmatory  exudations,  until  exact  obscrratiQus  upon  the 
cmdaver  have  decided  the  question. 


W^  Unut  not  objiect  to  theftc  cxplambtioan,  that  the  Brboiiid  current  tntiHt  be  disoontianoiiii 

I  m  |iff»iarw  ftcttitg  upon  the  gliflj^i  from  without  iawtrd,  in  ord«r  to  oauA?  diu-lceuicig  af  tha 

I  itifi,  vad  that  in  Ihc  ^i^^  of  a^pbyxia  of  eholem,  with  a  dimiuiHbfHi  bloo<l  supply,  tbo 

of  llw  patiieixt  doe*  not  (puientlaily  luffer ;  for  it  ic  evideut  that  the  »p«anL,  wbioh  frc- 

nntoltaoeoaftly  in  the  arteriei  and  Teiao,  ptevAils  to  no  leM  degree  ia  tha 

,  md  miut  aaturatly  \hmt  tbe  fuaetiott  of  th«  retina  much  more  than  la  the  oafle  in 

aotiditiana,  whj^re  the  oapiUary  net-wotk  Jiuflem  libtlo  ia  diBtentioa,  as 

r  of  the  fimdiu  in  reapeot  of  the  choroid  irrefutably  reprcafinta.     B^aidei 

,  ipaatio  fHrntraetioni  b»re  alflo  in  fact  been  obnerveil  ntider  olhet  oiroainfitAa^ft,  durins 

I  aHackH,  where  th^y  have  with  t^^Moti  bo«ii  ecinnecbed  with  tlm  aooampanyin^  dia- 

I  Off  ▼i^im  {Ja€k9i>n),  and  onoo  in  glauooma,  where  the  vein*  preBeatetl  the  appearmnoe 

of  a  ftft-a^ekiaoe  {LisbrHeh)^  and  tfans  repeated  a  oioadiiioa  whioh  !■  found  in  the  iut«iiliiud 

I  hi  BMpe  of  poiflouing  by  cmlabar  bean  {Bauer}. 


C  tlie  afTection  of  tlie  opHc  nenro  causing  amauro<sb  is  rery  often  the  PcBult  of 
oertain  loeali/.ed  procc8ii?e^  in  the  cerebrum, 

1*  Bai^llar  meningitifl  m  very  prominent  in  this  respect ;  It  may  l>e  either  primary 
or  •econdary.     When  a]>pcaring  in  an  acute  form  the  disease  can  not  be  mi.'^taken. 

In  th^^  clironic  ta<ndioui  casea,  however,  there  nre  itonic»times  no  decided  »ymp- 
toBki.  Febrile  attacks  may  occur;  permanent,  often  rxcmciEkltng  headache,  which 
mty  he  Incrcauc-d  hy  tapping  the  side  of  the  head ;  f ulLnL«s  in  the  head,  tott^.'ritig, 
frw^ucftt  vt  if  lilting,  ete,  which  will  Iw  diagnostic  aids- 

Ocraiilonally  the«c  tfymfitoms  are  very  obacuret  ^r  are  only  iC3n  at  inter- 
nk,  m  that  the  affection  may  be  easily  overltjoked;  but  there  ia  generally 
ta  btlliAtlon,  from  the  fact  that,  corresponding  to  the  great  tendency  to  exten- 
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don  of  Borfaoa  which  diaracleriseBtliiftfonii  of  maaSa^^SB,  •  BiMTMir  of  o««WI^ 
nenm  ue  genefally  alEeoled,  and /UTinptaniB  of  piial^iii^  ii  HiU  m  Mmn  ^ 
hrritation,  are  apt  to  ooour.  Tliia  U  nol  aa  nmoli  the  oaao  In  othar  lalfaafaiiiai  BMir- 
hld  ^otfditSona.  *. 

PareBla  of  aoma  mnsdlae,  with  morbid  oontracttons  of  otliers,  am  very  often 
ohaenrad.  (Chr^^e,)  The  amsnro^  itaelf  iai^t  to  be  aooompfinieci  by  evidences  of 
hypenaatheaia  of  tha  optio  nerve,  photc^eiai  obromop^ia,  ^.  A  more  important 
eironmstanoe  ia,  that  tibe  pn»lifera^on  of  tiaane  always  pns^&s  from  the  araclmobl 
and  pia  mater  into  the  oortioal  rabetanea  of  the  bmin,  nm\  go%^  to  n  con^ldertibk 
depth,  e.g«  in  the  optio  tbalaniaa.  (£.  Mtffw*)  The  a^ection  of  the  otitic  nerr^, 
nnder  aQoh  cironmatanceai  appears  dnring:  the  conrsa  of  the  TnenmsitK  In  nciu^ 
.  ftirmaof  the  latter,  the  impairment  of  rUha,  often  sliows  Itself  sliortlj^  Mier  tJ^e 
.  appearance  of  the  prindpal  dieeaee,  and  goea  &a  rapidly  to  blin<hie9£».  la  eh  tank 
meningitia,  on  the  contrary,  the.optio  nerve  ftequentlj  remniem  unaffiji  ted  for  a  long 
time,  or  the  impairment  variea  in  tlm  heginnlng,  be^  oming  worse  trnd  then  bettiir, 
or  diaappearing  entirely  for  a  time,  antil  it  is  at  last  oi'inplettly  seated,  am)  goes  on 
slowly  or  nq>idly.  In  the  ftni  case,  tha  affection  <^  tlie  ixpiAfi  n«rva  haa  ahnosi 
always  the  character  of  an  inflammation,  and  the  ^phthalmoaoq^  ihowa  H  to  he  a 
desooiding  nemro-ret|nitia.  In  other  caaea  there  ia  gray  atrophy  of.  tha  narta;  at 
least,  it  i^pearalike  this,  as  seen  with  the  ophthalmoscope. 

,  Ezceiptioitally,  amaoroaia  and  decided  marks  d  atrophy  of  tha  oplie  narva  da 
not  oconr  nntil  a  long  dme  after  the  complete  disappearance  of  the  msnlBgitia.  It 
seems,  then,  aa  if  the  canae  were  not  ao  mnch  an  immediate  conHnnatkin  d^  tha  In- 
flammation from  the  merabmDes  of  the  brain  to  the  anT^pes  of  the  n«rTa-ftbef% 
but  rather  a  contmction  of  the  intracranial  portions  of  the  nerve,  and  of  the  accom- 
panying natrient  yessela,  throagh  shrinlcage  and  obliteration  of  the  portions  of  the 
membranes  which  have  been  inflamed.  The  post-mortem  examination  has  often 
shown  actual  tying  together  of  the  affected  nervons  cords,  by  cicatritial  tissues. 

It  is  erideot  that  all  the  oaasen  of  meningitis,  whaterer  they  maj  be,  most  be  reckoned  among 
the  remote  causes  of  amaurosis.  Thas,  tuberculosis,  scrofnla,  rheumatism,  pysemia,  typhus  ferer, 
puerperal  firer,  the  exanthemata,  injuries  {I^entUeh€r)f  on  acconnt  of  their  frequency,  deserve 
mention  as  such  causes.  We  have  already  spoken  of  the  great  swelling  of  the  optic  Derro  in 
inflammatory  (edematous  conditions  of  the  membranes  of  the  brain,  snch  aa  exceptionally  occur  ir 
Bright*s  disease.  Finally,  facial  erysipelas  may  be  mentioned  aa  a  cause  of  amaurosis,  it  iVequently 
being  accompanied  by  meningitis.  More  frequently,  hovrerer,  erysipelas  seems  to  act  on  the 
optio  nerre  from  the  orbiul  tissue,  and  thus  leads  to  amaurosis,  whose  origin  is  either  a  true 
neuritis,  or  simple  atrophy  {Arlt),  and  may  be  often  a  temporary  affection,  of  not  very  decided 
character  {Fronmuller). 

2.  In  some  cases  periostitis  of  the  base  of  the  skull,  with  its  coincideut  con- 
ditions and  results,  is  the  cause  of  intracranial  affections  of  the  optic  nerve.  If  it 
appears  acutily,  there  is  generally  pain  in  the  head,  in  the  beginning.  This  is  nsnally 
described  as  violent  in  character ;  it  continues  for  some  time,  but  then  recedes  and 
only  appears  again  at  intervals.  A  slight  tap  on  the  temporal  region,  especially  if 
one  side  be  touched  immediately  after  the  other,  causes  pain,  and  this  seems  to 
radiate  from  a  certain  part  of  the  base  of  the  brain.  The  impairment  of  virion 
begins  very  early,  and  generally  advances  rapidly  to  a  certain  hight  Kot  unfre- 
quently,  in  the  be^innin^j,  diffuse  cerebral  symptoms  are  also  observed,  and,  besides, 
paralysis  or  spasmodic  contraction  of  some  of  the  muscles  supplied  by  cerobnil 
nerves.  Especially  in  acute  periostitis,  the  inflammatory  irritation  extends  far 
beyond  the  borders  of  the  chief  8e::t  of  inflammation,  r.nd  invtdvcs  pnrrs  lyin^  some 
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dtfltance  off.  Bat  if  the  severity  of  the  first  attaol:  he  over-sabdaed,  the  Reat  of  the 
liifleAW  narrows,  and  in  tiie  remaining  morbid  conditions  a  circumscribed  affection 
of  the  base  of  the  brain  is  observed. 

The  amaarofiis  is,  then,  in  accordance  with  the  situation  of  the  latter-named 
affection,  a  hemiopia  of  the  same  side  in  both  ejes  (Orae/e),  or  it  mnj  be  a  total 
blindness  of  one  or  both  ejes. 

Bat  where,  on  the  contrary,  the  periostitis  i8  chronic  in  its  conrse,  from  the 
beginning,  even  the  characteristic  pain  may  be  absent,  or  only  appear  at  intervals 
with  slighi  severity,  and  not  remain  for  a  long  time.  Tapping  on  the  head  may  also 
caoae  no  pain.  The  diagnosis  is  then  generally  very  difficalt.  The  very  vagae  and 
^Bffused  cerebral  symptoms,  as  well  as  the  limitation  of  the  affection  to  nerves  which 
I  over  a  certain  part  of  the  base  of  the  cranianu  may  also  occar  in  tumors  of  the 
\  of  the  brain. 

Moreover,  these  symptoms  are  often  obliterated  by  the  existence  of  a  secondary 
meningitifl,  extending  over  a  large  space.    The  affection  of  the  optic  nerve  is  doubt- 
lea,  in  the  m^ority  of  oases,  to  be  explained  by  immediate  transplantation  of  the 
proliferation  of  tissue  upon  the  neurilemma.    In  aotite  periostitis  it  is  generally  a 
trne  neuritis.    In  chronic  periostitis  it  is  frequently  ^ray  atrophy ;  yet  it  is  some- 
times to  be  referred  to  pressure  upon  the  nerves  and  their  nutrient  vessels.    The 
most  favorable  opportunity  is  afforded  for  this,  if  the  morbid  collection  extends  to 
the  optic  foramen,  narrowing  its  caliber  by  the  development  of  a  tumor ;  .yet  even 
conpre^on  is  not  always  the  immediate  cause,  but  often  there  is  a  transition  of  the 
proliferative  process  upon  the  interstitial  tissue  of  the  optic  nerve.  (Homer,  Koster). 
These  oooditioos,  aod  the  immediate  connection  of  the  bones  of  the  face  with  those  of  the 
base  of  the  akoll,  furnish  the  key  for  the  fact,  that  amaurosis  sometimes  results  from  traumatic 
periostitis  of  the  orbit  {Eom$r\  from  ozosna  {Jungk«n)t  from  abscesses  of  the  antrum,  with  sub- 
asqiMDi  eaxies  of  the  orbit,  ••  is  often  caused  by  diseased  teeth.    {Salter^  Bwter.)    In  other 
rtspects,  the  etiology  of  baailar  periostitis  is  the  same  as  that  of  periorbitis. 

8.  Tumors  of  the  base  of  the  brain  play  a  very  prominent  and  exceedingly  varia- 
ble part,  in  the  origin  of  intracranial  affection  of  the  optio  nerve.  It  occasionally 
hsppens  that  the  nerve  it«elf  is  involved  in  the  morbid  growth,  beinp  perforated,  as 
it  were,  by  the  tumor,  and  loses  its  conducting  power  through  the  destrnction  of  the 
oenroiis  elements,  which  takes  place  for  some  distance.  The  peripheral  portion 
then  generally  becomes  atrophied;  exceptionally,  howt-ver,  tlie  symptoms  of  a 
mtnifest  inflammation  are  seen  with  the  ophthalmoscope.  Much  more  frequently 
the  tumor  affects  the  nerve  in  a  purely  mechanical  way,  surrounding  a  ))ortion  of  it, 
and  pressing  it  U^gether ;  or  it  crowds  it  to  one  side,  and  thus  causes  a  considerable 
distension;  or  pres^s  it  against  the  bones  beneath,  or  finally  compresses  it  within 
the  optic  foramen.  The  reaction  of  the  nerve  to  these  influences  is  almost  always 
in  the  form  of  gray  atrophy,  which  is  continued  with  more  or  less  rapidity  upon 
the  globe.  But  it  is  not  necessary  that  there  should  be  immediate  contact  between 
the  tumor  and  the  intracranial  portion  of  the  optic  nerve.  The  brain  itself  is  often 
the  agent  in  transferring  the  morbid  process ;  since,  in  consequence  of  the  increase 
in  the  contents  of  the  cerebrum,  and  of  the  intravascular  pressure,  it  presses  wiih 
increased  power  on  the  bony  substratum,  and  thus  cuts  off  or  flattens  out  the  optio 
oerve  in  some  portions. 

Exceptionally,  the  tumor  presses  the  cavernous  sinus  together,  or  grows  into  it. 
ThL\  venous  congestions  are  caused  in  the  veins  belon(;ing  to  the  ophthalmic  artery. 
TbetH.  ''y»ite  themselves  by  preference  in  the   optic  papilla,  and  the  anatomical 
Kroetarv  r\  that  part  increases  the  resistance  to  the  vascular  current 
15 


Tet  basilar  tumorsi  are  most  frequently  ii^ariona  to  the  optic  nerve  an^  retba, 
by  the  irriiatien  wkich  thej  set  np  in  their  vieioity.  Of  oonrse  these  are,  in  maTir 
cases,  eonfloed  to  tbe  adj&ceut  parts ;  but  tbej  often  flrat  attack  the  arachnoid  nml 
pifl-mater,  and  tlms  reach  more  remote  nervous  tracta  as  meningitta,  or  the  com^ 
preaaed  cerebral  portions  are  affected  with  inflainiixfltion^  softening,  gray  atrophy, 
with  OT  with  out  cerebral  hemorrhage.  {K.  Fmher^  B.  Jack$m*)  If,  then,  the  optie 
nerve  falls  within  (iny  of  these  parts,  where  this  renction  occurs,  it  ia  wion  involved 
in  the  process  in  the  form  of  gmy  atrophy  or  roanifeat  nenritis^  If  the  morbid  pro- 
cess  be  once  eicited,  it  soon  coBtinnee  in  a  centrifugal  direction^  so  that  it  may  be 
observed  with  the  ophthalmoscope,  Tet  the  ophthftlmoeonpic  symptotDs  do  not 
always  oorreapond  to  the  intracranial  morbid  procegsea.  An  actnal  inflammation  of 
tbe  deep  portions  of  the  nerve  1;^  not  nnfreqnently  seen  on  the  optic  papilla  a^  gray 
atrophy,  Occas'Onallj  the  character  of  the  objectire  syraploina  varies,  the  evidence* 
of  a  descending  nenro-retioitfa  give  place  to  tliose  of  atrophy,  or  the  letter  begini 
the  procePB,  fltid  in  the  course  of  the  dlaeaae,  iti  symptoms  are  concealed  by  thow  of 
a  decided  inflammation.  It  i^  oertainly  entirely  incorrect  to  believe  that  the  nppear* 
ance  of  gray  atrophy  in  the  optic  papilla  rend  era  the  snbaeqttent  occurrence  of  a  true 
neuro-retinttis  impossible,  bnt  it  is  a  eomewhat  rare  occnrrence. 

r  From  qJl  tblAt  it  is  uen^  that  in  ex«jat  consoa^^tic^  b^tvreea  th»  ftaatftmical  aituLtlott  of  the  dm^ 
torbances  of  fatiction  and  of  &  b^ilar  tumor  do^  not  necessarily  earlst,  or  docs  not  ©Ten  freqm^nilr 
occur.  Som^timcBH  howerc^r,  wc  hare  aa  op  port  unlt^^  from  a  tpmporHL  bettitoptJi  lU^d  the  coexistent 
aytnptom**  lo  conclude  tbftt  lb©  tumor  i*  in  the  m^iao  Ime  of  the  base  of  the  braUu  clost  iu 
&nnt  dC  or  behind,  tho  cliiAsma  (J?.  E,  MuUet,  Si^itcA\  or  we  rniiy  refer  d  bemitipm  of  tb^  fiame  sidf 
OD  each  eye,  to  a  latcruUj  situated  inELammaiion,  or  a  total  blindnesB  of  both  eytss,  to  compinfaainn 
of  the  vhole  cbia.strm,  A&  tk  rule^  bowev^er,  the  syuiptotnt  become  rcry  mnct*  irivoliry*d  hy  thv 
reAiiltft  of  tbe  disensc.  Tbc  diagnoaiH  i»  more  difficulty  because  tlie  purfnce  of  tbti  tnmof  cftvn 
enlarges,  and  grows  irregularly  in  Tarious  directions,  or  other  inflammatory  centers  may  spring 
from  tbe  original  ones.  In  young  persons,  they  may  make  room  by  pressure  on  the  bones,  and  eren 
when  they  reach  a  large  size,  do  not  necessarily  cause  correspondingly  great  impairment  of  func- 
tion ;  for  pressure,  distension,  and  tearing  of  a  nerre  or  its  ganglion,  if  done  gradually,  is  often 
borne  wonderfully  well.  {ZebeHf  Dvehtk.) 

Very  recently  a  case  has  been  recorded,  where  a  large  glio-sarcoma  grew  through  the  optic 
oommissure  and  the  adjacent  parts  of  bott  trunks  and  roots  of  tbe  nerve,  so  that  the  bundles  of 
nerve-fibers  could  not  be  recognized,  and  there  had  not  been  a  s^'mptom  during  life  of  tbe  exist- 
ence of  an  intracranial  affection.  {Oraefe.)  A  tumor,  when  it  really  appears,  furnishes  no 
characteristic  symptoms  which  allow  us  to  distingnisb  it  from  other  intracranial  affections.  Tbe 
chief  symptom  is  pain,  which  extends  generally  over  the  whole  head,  often  increasing  parozys- 
mally.  The  pain  is  seldom  localized,  nor  does  it  radiate  from  any  definite  spot  on  tapping  the 
side  of  the  bead.  There  is,  besides,  weakness  of  certain  muscles  that  readily  increases  to  actual 
paralysis.  These  are  symptoms  which  are  observed  in  the  most  diverse  intracranial  affections  in 
the  most  varied  combination.  {Leb^ri,  Duchek.) 

We  need  not  say  here  that  tumors  of  every  variety  may  come  into  consideration  in  eases  of 
amaurosis.  Sarcomata,  and  cancerous  tumors  of  the  base  of  the  brain,  have  been  shown  to  be  the 
proximate  or  remote  causes  of  the  affection.  (iM^fri,  Ladam*^  JHtrekt  J>,  B,  MidUr^  8dim%9ek. 
CfruveilhieTf  K  Fitcher^  H.  Jaek9on^Or<irf€^  BUttig^  KotUr,)  In  rare  cases,  the  eaase  was  exostosis  of 
the  iella  turcica,  and  in  one  case,  a  pointed  excrescence,  which  perforated  the  optic  eommissure. 
{Beer.)  In  another  case,  there  were  tuberculous  masses,  which  surrounded  and  pressed  upon  the 
oommissure  (7\ireX;,  J^orf)  ;  in  another,  aneuxism  of  the  carotid  {StiUing^  OiraudeC)^  or  of  one 
of  the  principal  intracranial  branches  {8purgin\  which  pressed  upon  one  root  or  the  other  of 
the  oommissure.  In  two  cases  gummy  tumors  were  found,  one  in  the  ttUa  iMrcica^  from  which 
it  extended  into  the  optic  foramen.  In  the  other  oase,  there  was  a  layer,  several  lines  thiok, 
which  filled  up  the  greater  part  of  the  middle  cerebral  fossa,  and  afilsoted  the  <ym<ln^ng  power 
of  all  the  cerebral  nerves  there  {Oraefe^  ArcoUo"^ 
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4.  Ilnallj,  actnal  disease  of  the  brain,  in  different  forms,  should  be  named  as 
a  eaose  of  amanrosis,  encephalitis,  especially  abscesses,  softening,  tubercles,  gummy 
tomon,  and  tumors  of  anj  kind,  hydatids,  cerebral  hemorrhage,  &o.  Their  relation 
to  amanrons  is  much  more  complicated  than  that  of  the  basilar  tmnors.  Very  often 
the  kej  is  wanting  with  which  to  explain  the  symptoms  observed  daring  life,  from 
the  poflt-mortem  appearance,  since  morbid  changes,  which  are  seemingly  identical, 
emse  nmilar  symptoms  in  different  cases,  and  the  same,  or  different  symptoms, 
•eem  to  originate  from  diyerse  conditions. 

One  of  the  chief  reasons  for  the  nncertainty  in  diagnosis  still  prevailing,  doubtless,  lies  in  the 
wast  of  a  sufficient  amount  of  pathological  inrestigation.  With  few  exceptions,  obserren  have 
coBfincd  themselres  to  an  inTestigation  of  the  site  and  extent  of  the  disease,  with  the  morbid 
changfs  to  be  obaerred  with  the  naked  eye  or  magnifying  glass,  without  regarding  the  finer  topog- 
raphy of  the  central  nerre-traots,  and  without  testing  the  condition  in  which  the  original  nucleus 
of  the  disease  was,  as  well  as  the  nerres  traversing  it  But  it  is  certain  that  such  morbid  centers 
often  inclose  nervous  elements,  which  are  uninjured.  Tet  we  see  similar  occurrences  every  day 
in  the  retina  and  optic  papilla,  because  here  all  the  morbid  changes  seen  with  the  naked  eye  are 
not  in  an  exact  proportion  to  the  impairments  of  function.  Again,  minute  anatomical  changes 
in  the  cerebral  portions  of  the  nerve  easily  escape  notice,  since  they  do  not  change  its  appearance 
very  much.  It  may,  therefore,  very  easily  occur  that  affections  of  certain  parts  of  the  brain, 
which  involve  original  nuclei,  or  connecting  cords  of  one  or  more  nerve>trunks,  are  at  one  time 
accompanied  by  impairments  of  function  in  one  or  another  portion.  On  the  other  hand,  impair- 
nenta  of  function  may  arise  during  life,  which  can  not  afterwards  be  explained  from  the  whole 
appearance  and  extent  of  the  morbid  collection.  Besides  this,  the  anatomical  distribution  of  the 
extremities  of  the  cerebral  ends  of  the  nerves  is  still  very  imperfectly  known.  We  may  easily 
inagtne  that,  in  quite  a  number  of  cases,  nerves  are  affected,  whose  originating  nuclei  and  con- 
netting  filaments,  according  to  the  present  knowledge  of  their  anatomy,  are  situated  at  points  far 
removed  from  the  morbid  center. 

The  time  has  not  yet  come  when  we  may  reduce  the  situation  and  extent  of  a  cerebral  affection 
with  any  certainty  from  certain  symptoms ;  an  anatomical  basis  is  yet  to  be  made,  and  until  this  is 
done,  the  diagnostic  evidences  must  remain  very  deceptive  (Lancereauz),  as  is  sufSciently  shown 
by  the  long  lut  of  striking  cases  recently  presented.  {Zebertf  ZaneereauXf  Ladamet  Duchdt,) 

It  ia  plain  that  morbid  processes  in  any  part  of  the  brain  from  which  it  is  known 
that  the  optic  nerve  derives  a  certain  number  of  elements,  or  which  is  traversed  by 
any  cerebral  or  spinal  bundles,  may  be  ranch  more  frequently  a  direct  cause  of 
amanrosis,  than  others  which  are  some  distance  from  the  portions  supplying  the  optic 
nerve.  The  elements  of  the  nerve  may  be  primarily  involved  in  the  process,  or 
becr»me  so  in  the  reaction.  They  may  also  be  excited  to  a  proliferative  process 
mechanically,  by  pressure,  tension,  or  tearing,  or  their  nutrition  may  be  affected  under 
the  reflex  action,  exercised  by  the  diseased  center,  upon  the  nerves  of  the  acyacent 
vaacnlar  branches.  But  if  gray  atrophy  or  actual  inflammation  appears  in  one  of  the 
original  nuclei  or  cerebral  nerve-bundles  of  the  optic  nerve,  the  affection,  as  expe- 
rience teaches  us,  is  very  readily  extended  along  the  fibers,  in  a  centrifugal  direc- 
tion. It  alito  attacks  the  adjacent  parts,  and  appears  extended  over  the  whole  thick- 
ness of  the  nerve.  Since  it  generally  presses  toward  the  periphery,  it  is  usually 
observed  with  the  ophthalmoscope,  and  the  optic  papilla  shows  simple  atrophy  or 
oearo-retinitis.  But  if  the  cerebral  point  of  disense  is  on  one  side,  the  changes  of 
tissue  proceeding  from  it  undoubtedly  affect  only  one  root  in  the  beginning,  and 
therefore  the  impairment  of  vision  must  be  confined  to  the  same  half  of  one  or  both 
n:tina«.  As  a  rule,  however,  the  morbid  process  extends  in  a  shorter  or  longer  time 
over  the  region  of  the  other  optic-nerve  stria,  because,  in  addition  to  the  oppor- 
tnnitiea  aubaeqnently  to  be  spoken  of,  the  optic  commissure  affords  an  exceedingly 
Ikvorable  point  for  Uie  transferrenoe  of  the  disease. 


228  IHBBA0S8  or  THB  OPIID  THAXJJgm. 

In  aooordanoe  with  the  distribution  of  the  c«rebnl  pordom  of  tlie  optio  nerve, 
and  experience  {Lebert^  Dwksk^  LadtuM,  La/neeretnu^  affeotiont  of  the  wrp^ra 
guadrii^emina^  and  those  of  the  optio  thatamnii,  are  almnrt  always  oomMned  witli 
iiinaaro63&  The  same  is  trae  of  tnmors  of  the  pitaitaiy  gland.  Yet  in  the  latter 
case  there  is  soaroelj  an j  direct  advance  of  the  prolifen^ve  process  npon  the  cere- 
bral portion  of  the  optic  nerve,  bat  ahnost  always  a  comprosrion  of  tbe  optio  com- 
miflsore  and  of  the  adjacent  parts  of  the  trank  of  the  nerve.  Pathologioal  proctases 
in  the  lobes  of  the  cerebrnm  and  cerebellom  lead  to  changes  in  tiie  optio  nerve  and 
retina,  in  a  relativelj  slight  percentage  of  cases;  and  where  the/  ooonr,  mechanical 
conditions,  sach  as  increased  cerehral  pressare,  or  displacement  of  the  optic  thalamna 
and  earpara  fuadrigemkMf  are  the  canse.  Ehiallj,  affiBCtiona  of  the  spfaial  oord  are 
not  onfreqaentlj  combined  with  amanrosls.  The  centers  of  the  optfto  nerve  Ijing  in 
the  posterior,  cord  are  involved,  when  progreasive  atrophj  is  met  with  in  that 
sitni^on. 

It  it  dear  that  imperfeet  development  of  larg^  portioos  of  the  brain,  wlieie  pointa  of  origin  of 
the  optio  neire  are  found,  or  dogeneratkm  u  a  reaalt  of  fetal  diaeaiea,  maj  eaose  eoDgealtal 
amaarosia.  Oaaea  have  been  raoordod  wlieie  rision,  hearings  and  the  aenae  of  amall,  wara  absent 
flwn  birth.  (SickO.) 

In  one  ease  of  amaoroaia  the  corpora  fuadrigemhut  were  foond  oompleCalj  daatroyed  bj  pro- 
liferation of  connective  tiasne,  which  eitended  into  the  pon»  ^arom  and  contained  nnmeraos 
maaaea  of  taberde.  (  TT.  Wagnor,)  In  another  eaae  there  waa  nearo-ratinitia  daaoendena,  with  a 
large  apoplectic  dot  of  the  left  middle  lobe,  with  amall  blood  aztraTaaatlooa  in  the  oorfom  f  aie- 
driff$mima  (JZ  Jaakmm).  In  a  third  caie  a  tubercle  preaaed  ftom  the  left  large  eerabral  lobe  into 
the  Bobatanoe  of  the  corpora  quadrigemina.  {Mchr,)  The  latter  hare  been  aeferal  tinaaa  fonad 
preaaed  upon  bj  tumora  of  the  hemiapherea,  and  at  the  aame  time  atrophied  {Jobori  is  Zamhaiti, 
ffmriion),  or  aoftened  (BaiiUrridffi),  or  partiallj  deatrojed,  the  optic  tbalamna  be'ng  at  the  aame 
time  displaced  and  flattened.  (A.  W«btr .)  Amauroaia  ia  very  rarelj  abaent  in  partial  toberealooa 
degeneraUco  of  the  region  in  question.  (Blmoeh,  SUfen^) 

In  ao  far  aa  a  center  lies  in  the  corpora  qoadrigemina,  which  condnots  the  reflex  action  of  the 
optio  nerve  upon  the  papillary  branches  of  the  ooolomotorins  {Fhurefu^  Budge)^  it  is  probable 
that  in  this  variety  of  amblyopia  the  reaction  of  the  pupil  to  light  is  more  or  lees  completely 
annulled. 

The  optic  thalamus  was  entirely  degenerated  into  a  vascular  substance,  in  the  case  of  one 
amaurotic  person  {J.  Bunter).  In  another  case,  descending  neuro-retinitis,  had  been  excited 
by  a  aaroomai  which  involved  the  whole  of  the  left  part  of  the  thalamus,  and  which  had  very  much 
flattened  the  cerebral  convolutions,  the  pons,  and  the  intracranial  portions  of  the  optic  nerve 
{Leyden),  In  one  case  amaurosis  was  found  to  be  caused  by  an  apoplectic  cicatricial  mass, 
which  almost  completely  replaced  the  right  thalamus,  while  on  the  left  side  there  waa  a  recent 
extravasation  of  blood  {Quaglino).  Softening  of  both  thahuni,  with  hemorrhage,  haa  also  been 
observed  aa  a  cause  of  amaurosis  [Dnfour).  On  the  other  hand,  cases  are  known  where,  in 
spite  of  quite  extensive  deetruction  of  a  thalamus,  amaurosis  did  not  occur  (Ladame).  It  is  espe- 
daUy  worthy  of  mention,  that  in  a  case  of  great  flattening  of  the  right  optic  thalamua,  and 
where  several  apoplectic  pointa  existed  in  the  left  thalamus,  and  in  the  corpora  quadrigemina, 
there  was  no  amaurosis  (jEC  IKaeher).  In  connection  with  this  case,  the  remark  may  be  ventured, 
that  disease  of  the  corpora  striata  generally  exists  without  amaurosis,  when  it  does  not  involve 
the  adjacent  thalamus  {Duchek),  On  the  contrary,  they  are  generally  connected  with  a  devia- 
tion of  the  line  of  vision  of  both  eyes  in  the  direction  opi>osite  to  the  seat  of  the  deposit,  and 
when  this  deviation  is  very  marked,  are  sometimes  also  accompanied  by  a  distinct  rotation  of 
the  head  towards  the  non-paralyzed  side,  a  symptom  which  is  distinguished  as  the  beginning 
of  the  frequent  rotatory  movements  occurring  in  diseases  of  the  corpora  striata  (Manx^  Prfpott). 

Tumors  of  the  pituitary  gland  and  their  immediate  vicinity,  as  a  rule,  cause  amaurosis,  by 
pushing  the  optic  commissure  upward  and  impairing  its  nutrition  {Lebert^  Dwhrk,  Ladame^ 
Michel).  Of  course  the  impairment  of  vision  in  this  case  is  always  binocular,  or  soon  bwomes 
so,  if  the  tumor  haa  arisen  exclusively  on  one  side  {Miehfl^  Ladame^  ^ort)^  when  hemiopia  on 
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ftk*  Mine  iiile  of  the  two  cetiiyu,  or  even  mouolAtciml  p&rtia]  uaU^opia,  amy  occur,  Bometti&M 
iBttk  fTOWllift  premw  upoti  the  ■aperjaoeat  p&rtfl  of  ih.&  hr»m^  pmh  the  optie  thakmuA  and  cor- 
poM  qnadiigismina  io  ones  «id«i  uud  thaft  lead  to  morbid  chuigea  in  tba  prLticipal  optio  centei« 

It  »qr  «l*a  ocoui,  thai  both  tnmki  of  the  optk  uerrei,  fthoitly  sfter  their  ^n^genoe  irom 
,  iie  Mttiulty  Ijgited  hf  tb#  ftrteniek  of  the  e&rpUM  eaUomtti^  liiioe  th«  tomor  proiBes 
',  the  artenea  {TUfck), 

Tb«  Attiaofoak  oaiued  bj  tumopi  o£  th*  region  m  questiotL  ia  only  temporary  {Beek)  ;  in  iosoe 
£^r«  uuUAoeM  itdinppeued  iiidd«nly^  probably  b«oauH  there  wa^  a  change  in  the  poaltioii  of  thir 
tano«r.  {Mickd,}  U  may  hare  brok^o  through  below,  and  Ibus  relieved  thci  chUflm ;  at  aoy  raic« 
Meh  iMffiiratiiHiA  ar«  ooL  rery  rare.     Io  imdl  limiors  of  the  pituitary  gUnd,  there  may  bd  no 

T«ry  largft  morbid  ceaters  ofleo  eiiai  ia  the  lobes  of  the  cerehmm  while  th«  viaion  is  perfect. 
(Ltktin,  Lamcf/ynux,  Bu^dt^  Ladam^.)  Yetamaiiroab  ofteti  oocura,  whicb  Can  not  be  subtequeatly 
1  to  any  coioeideot  condUioiis  or  results,  but  must  be  coctftidered  as  iti  immediate  oonaec- 
I  with  the  primary  di^aacd  part.  The  amauroflifl  must  be  referred  to  nrganic  changes  iu  tht 
i  of  origin  or  connectibg  cords.  The  upper  and  outer  viciuity  of  tbc  optic  thalamus  seem 
a^iimifty  tmporUni  in  this  respect,  becaufie  many  cerebral  fibers  of  Ihe  optic  perve  pasa  tbroiigb 

Y*t  naiaurotis  ia  uot  tiucommOQ,  whether  the  aeoi  of  dinenae  be  iu  tbe  aoteriorj  middle,  or 
piiitcriar  tnhe  uf  the  cerehrutn,  lu  iU  curtical  (^I'ionM)  or  medullary  layer.  Where  Ihe  tiiorbtd 
aMttr  is  on  one  aide*  it  generally  affect*  only  tbe  pjir-tu  supplied  from  one  root.  Where  it  appean 
§■  b^tih  sides  in  the  bcgiaoiag,  or  sven  in  opposiite  hnUes  {L'lfuereaiix)^  there  is  scarcely  any 
JMMOitlili  coiioeoUou,  but  a  number  of  diseitsBd  ceut^r:!^  Meaiugilis,  pre«aure  oa  the  bmiu^  Ic., 
m^  be  alao  eoniidered  the  proximate  ciiusei».  Such  a  course  t»  particularly  ohaerred  iu  the  ease 
«f  iBTft  cerebral  cloU,  The  amaurosis  appears  hiiateriil  iu  the  begiutjiog,  but^  with  tbe  absorp- 
-Haft  fliid  ah  rink  age  of  the  eoagulum,  is  Htially  lost  in  symmetrical  hemiopia,  or  interrtiptious  and 
fafflMj  limitAtious  of  both  visual  helds.  {Gras/t.}  When  tbe  hemorrhage  recurs,  or  the  netictioo 
to er Mi  11,  the  impairment  of  vision  varies  in  degree  and  extent.  In  noft^nings  of  the  brain 
(7ftrii«  Ort^Jti,  tubercles  {Zadame}^  tumors  {Or^sefe,  Duck^k^  Ladarng,  IViick^H'jt  this  occurs 
MM  iipdy.  We  I2iay  simoDt  believe  that  small,  circumscribed  morbid  centers,  are  tbe  aourcet  of 
€tm  Otiiilfl  ioterruptioDt  of  the  risuai  field  so  often  obsen^ed;  particularly  the  disturbsJiCM  Of 
i  COO  Hoed  to  very  narrow  limits^  inflammatjoo  and  gray  atrophy.  (<?j'a{/k)  Yet  nothing 
tivc  is  kDOWD  on  this  siibJccL 
DtstMAta  of  the  eeTcbeUum  {Buchek^  Ladame,  Benedikt\  aie  rery  often  accompanied  by  am* 
tmtatiM.  It  is  generally  binocular.  In  ooe  cilbq  of  monocular  ajnaurosiSf  the  apposite  root 
wm  allSieisd,  aad  it  was  aocompanied  by  ncuro-rotioitla  {Bemme}.  There  is  gienendly  eol&rge^ 
MMA  ^  tiM  pupils  less  often  deviatioa  of  one  or  bothi^Oi  [Shfartr^  Leven^  OUivifr^  BHch9k\. 
Jb  MM»  Msfi  tbe  diseAiie  was  caused  by  morbid  growths  wbiob  wore  in  one  lobe  {B^nme^  A. 
Witb^r^  Jl'ss^,  Lfber)^  or  pressed  upon  It  (Bero^lus).  In  another  the  disease  originated  in  a 
cfwk  fir  MS  ml  into  both  lobes  (/£  Jaelcmti\.  C^ta  in  ono  lobe  {Mari^)^  large  depouta  of  tnber-^ 
dt  (CVlli#il,  oysts  in  both  hemisphorot  {JL  IFa&ffr),  have  also  been  formcfl  It  ia  believed  thai 
tbt  ion  ol  vision  under  auuh  (jireumstanoes  b  oocsaioned  by  the  participation  of  the  conpora 
d,  and  by  the  inflaence  wbiah  the  irritation  of  certain  parts  of  the  oerebelluni 
iiipoa  the  nutrition  of  the  optic-nerve  centers  (Buchtk.)  Pressnre  is  oertainly  not  tbe 
mmm,  Wt  may  jnst  as  little  snspeet  nuclei  of  the  op  tie  nerve  originating  in  the  oerebeltam, 
§m  il  dJMasit  of  this  part  there  is  often  no  lo«s  of  riaion  {Bachek,  Ladam^^  Hbsf «/-).  Cases  are 
I  ivb«f9  one  or  both  lobes  were  completely  atrophied  {l^UemerJ^  Medlef)^  or  were  absent 
i  Idfth  ( CombHit^  iiottif),  withoot  any  less  of  vision.  Omss  oI  tumors  of  the  oerebellma  km 
r  ohanetcriied  by  beadsche,  particularly  in  ihe  baek  of  the  head^  and  diHtnrbsn^^a  of 
smjenta,  expnsased  nsoaUy  In  the  form  of  eonvuMons  &nd  by  difficulty  In  walk- 
Ime  ^s^  giim^fiig  CaQTergfiut  squint  also  is  ofton  a  common  symptom.  On  tbe  contrary* 
rianltl  absR&liOB  and  disturbances  of  the  sensibility  ar«  nanally  absent  {Ladam*), 

la  MMt  cntiir^  amaorusU  ha*  been  observed  in  disease  of  the  pons  varolii  (Colid'ef^  B^^frr^ 
Brigklf  Mtmmih^,  and  at  tbe  medulla  ohlongata  {Ijtidatne^  BvKrrtur^  Bright},  The  amauroses 
WM  Ihru  slBioai  always  tn  both  eyea^  cither  in  tbe  beginning  or  soon  after.  The  eentflr  of  th«^ 
^i^w  mmf  be  either  in  the  Hubstanee  of  tbe  parts^  or  press  upon  it  from  without.  In  affcetiona 
rfl^  psooi  QontEselioa  of  the  pupil  i*  £requsiitly  mm^    Iil  an  aflbotjon  of  one  aide,  this  oon^ 
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trftbtioD  is  genenJI^  mooQUtetft],  and  cm  th«  oppoflite  flid«  of  tkc  bodj.  (Dv^k^)  It  ftp|i««ra  m 
if  the  cauAe  of  tlib  loas  of  rismti  diuat  b«  «ot}gtit  for  in  ihe  psusA^  thraugb  of  those  aerr^-ila.* 
menu  which  connect  the  optical  cvntera  of  the  btuio  and  flpioa]  cord  to  <^£^c^J  other, 

Diseaaea  of  Ibe  spir^al  oord,  parliculttdj'  M«ii  dortali\  have  been  long  recogoiRed  m  eonrte* 
of  onjauTOsift— tho  ao-oalled  amavrG^k  ff^ilrmlU  The  sjrapioitia  of  apt  Del  diacaae  uauallj  preccd* 
Audi  ft  loi«  of  ristoti,  especiellj  paretjsia  of  aensiLtion,  to  wblcb  maacijlir  pamlyaia  of  tbe  exirem- 
ittea  b  ge&emnT  ^oa  added.  There  is  then  oAen  great  seD!fUheneH&  to  any  kind  of  eit^^mal 
iiritotion,  especlalJy  preasure  in  the  region  of  the  upper  cer^icjil  Terbebno.  OcisMionftJIy  ihe  b«« 
of  riaion  coold  be  incrca»ed  bj  preaaiiig  or  pincbiug  the  adJAcwtit  soft  parts ;  but  bj  locaJ  blood- 
tettiDg  from  the  aiune  part^  a  marked  improvement  of  the  umblyopiu  baa  been  obaerred.    (Tun-Jt.} 

On  post-morlem  exammation,  progr^ssUe  atrophy  of  the  poatfirior  inyer  of  tJia  apinal  cord  b«a 
been  found.  This  could  be  truced  upward  into  the  optic  thai  am  ii*,  and  generally  odvancea  very 
ioon  to  the  roots,  the  dptit:  commb^urv,  and  to  tbe  two  trtiota  of  the  optic  nerve.  (Jf^mh&^,) 
In  re^rd  to  the  pathogeneaia  of  amnuroaia,  it  i»  vvrj  important  that  the  atlatomioal  cb«tig«e 
in  the  region  of  tbp  op  tie  nerve  abound  agree  entirely  with  tbo^  that  are  found  In  the  portdona 
of  the  spinal  cord  affected  by  Tabea  {Lub^r).  It  U  then  aeen  by  the  opbtb<Jmo«cope  ea  gi»y 
Atixipb^  of  the  nerTtt,  Tn  the  later  stagea  of  tiie  diae^yte  the  papil  b  froqaetitly  voxy  amall 
( J.Hf)^  yet  thiB  aymptom  i«  not  slwaje  present, 

Oi«Tebral  dUoa^f  like  tumors  of  tbe  baie  of  the  brnin,  ofteu  do^  tiot  directly 
ouuse  amacfOBL*,  bat  does  ho  by  first  esciting  menrngitia.  This  &pr*;ftdi*  rapidly^  and 
e:£tends  to  the  iDtracrani&l  portions  of  the  optio  neirv^e,  or  eyen  carries  tb«  itittjuu^ 
matory  iiritatiou  over  to  the  optic  centers. 

Ti^ry  feeently  caaea  hare  again  been  reported,  where  <uKAuru#*fi^  bydetidt»  DC<]urrmjat  id  the 
brain  have  led  to  descending^  nenro-retioilis,  and  (}thcrj»,  where  there  was  aoftcDLng  of  tbe  brain« 
or  tutdom*  which  have  bad  the  same  re&ulL   {Gr<t^'e^  Kosier.) 

Maoh  more  freqaendj,  however,  diaeoses  of  the  enoephalon  lead  to  amanrods 
through  increasing  cerebral  pressure,  and  through  the  disturbances  of  nutrition  thus 
occasioned.  The  increase  in  the  cerebral  pressure,  in  many  cases,  results  directly 
from  the  increase  in  quantity  of  the  crauial  contents,  and  the  increase  in  the  intra- 
vascular pressure.  The  effect  of  this  mechanical  cause  may  remain  a  local  one,  so 
that  only  the  adjacent  parts  suffer;  chiefly  those  which  can  not  yield  sufficiently  on 
account  of  the  contiguity  of  the  bony  wall.  (TUrek.)  More  frequently,  however, 
it  is  more  general  All  the  cerebral  convolutions  appear  obliterated ;  a  great  number 
of  nerves  extending  over  the  base  of  the  brain  are  flattened  and  atrophied,  particn- 
larly  the  optic  nerves.    {TareJc,  Koiter.) 

In  other  oases,  increase  of  the  cerebral  pressure  is  caused  by  hydrocephalus. 
This  disease  accompanies  the  most  different  cerebral  diseases,  in  whatever  part  of 
the  brain  they  may  have  occurred.  It  may  also  appear  primarily,  and  be  the  real 
cause  of  amaurosis,  or,  to  speak  more  exactly,  prodnoe  atrophy  of  the  intracranial 
portions  of  the  optic  nerve,  by  mechanical  contraction.  It  is  to  be  considered  that 
the  inner  surfaces  of  the  two  thalami  are  pressed  away  from  each  other  by  collections 
of  fluid  of  any  great  amount  in  the  ventricles.  The  larger  crus  cerebri  is  thus  made 
more  divergent,  and  the  optic  nerve,  lying  on  its  lower  surface,  may  be  stretched. 
At  another  time,  the  optic  commissure  is  flattened  by  pressure  from  the  floor  of  the 
third  ventricle,  and  by  a  vesicular  protrusion  of  the  tvher  einereum.  At  the  same 
time,  the  upper  wall  of  the  sphenoid  cavity  and  the  sella  tnreia  are  enlarged.  Finally, 
a  farther  cause  lien  in  the  constriction  of  the  two  optic  nerves  by  tbe  posterior  com- 
municating arteries  which  rim  under  them.  This  constriction  sometimes  causet 
deep  transverse  fissures,  or  even  complete  divisions  of  the  nervous  tisane  {Turtk,) 
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Hatlllta — ^Theee  natorally  depend  on  the  nature,  situation,  and  extent  of  the 

original  disease.    If  this  be  incurable,  or  if  it  be  progressive,  and  intracranial  por- 

Hoiis  of  the  opic  nerve  and  retina  are  completely  destroyed  by  the  disease,  we  can 

not  expect  that  vision  will  be  restored,  but  there  will  be  a  further  loss.    But  the 

matter  is  quite  different  when  the  amaurosis  is  only  in  an  intermediate  relation  to 

the  original  seat  of  the  disease — when  it  is  caused  by  an  increased  cerebral  pressure, 

by  proliferations  of  tissue,  or  disturbances  in  circulation.    These  latter  may  originate 

in  the  reflex  action  from  the  original  seat  of  disease  upon  the  vasomotor  nerves  of 

the  a^i^ioent  parts.    In  other  words,  the  prospect  of  relief  to  the  loss  of  vision  is 

better  when  the  lesion  of  the  optic  nerve  and  retina  are  secondary  conditions,  that  is, 

are  oapable  of  recession,  or  which  are  only  temporary.    It  is  not  unconmion  to  see 

a  partial  or  entire  clearing-up  of  the  darkened  portions  of  the  visual  field.    It  is  even 

observed,  although  rarely,  in  tumors  of  the  base  of  the  brain,  and  of  the  cerebral 

stmetnre.    It  is  quite  frequent  in  cerebral  hemorrhage.    3uch  an  amaurosis,  in  the 

beginning,  generally  extends  over  the  whole  tract  of  one  or  both  of  the  roots  of  the 

optic  nerve.    With  the  absorption  and  shrinkage  of  the  clot,  it  generally  diminishes, 

tod  is  gradually  limited  to  the  half  of  one  or  both  retinas  or  less,  or  may  even 

whoUy  disappear.    Such  a  favorable  result  is,  of  course,  better  pr«>giiosticated  when 

there  is  a  probability  that  the  primary  disease  will  be  recovered  from,  e.  g.  when  it 

is  t  pure  inflanmiation,  which  was  either  directly  excited  by  iigury,  or  by  morbid 

oonditions  of  a  more  general  character,  disturbances  of  circulation,  &c. 

If  such  a  result  be  attained,  the  optic  nerve  and  retina  must  not  have  suffered 
very  much.  It  is  presupposed  that  they  have  not  been  involved  in  a  morbid  pro- 
cess, which,  when  once  excited,  readily  progresses  of  itself^  without  any  further 
impulse  from  the  primary  disease. 

If  the  whole  pathological  process,  in  all  its  parts,  could  be  estimated  with  cer- 
tainty from  the  symptoms,  we  should  be  able  to  give  a  prognosis  in  each  case  with 
the  same  degree  of  probability  as  in  other  diseases.  But  the  hidden  nature  of  iutra- 
crtDial  diseases,  and  the  doubtfulness  of  their  symptoms,  place  great  difficulties  in 
the  way  of  even  an  approximate  diagnosis.  It  is  generally  almost  impossible  to  do 
tny  thing  more  than  surmise  the  connection  existing  between  the  amaurosis  and  the 
original  seat  of  disease.  We  must  then  confine  ourselves  to  an  opinion  as  to  the 
condition  of  the  optic  nerve  and  retina,  from  the  presence  or  absence  of  certain 
•ymptoms,  in  order  to  give  a  rational  jud|;ment  as  to  the  future  of  the  patient^s 
vision,  the  loss  of  which  is  the  most  painful  symptom. 

The  appearance  of  the  optic  papilla  is,  therefore,  of  the  greatest  importance.  It 
gray  atrophy  is  seen  here,  our  hopes  are  very  slight.  This  disease  has  a  great  pn  • 
grsfisive  tendency.  In  case  it  proceeds  from  deeply-lying  parts,  it  very  frequentl} 
attacks  the  roots  of  the  other  nerve,  so  that  we  have  to  fear  that  both  eyes  diay 
become  blind,  when  only  one  is  as  yet  affected.  Yet  we  should  not  forget  that  a 
pore  atrophy  is  not  necessarily  propagated ;  it  may,  under  favorable  circum-^tances, 
cease  to  progress  at  any  moment,  and  be  permanently  limited.  Therefore,  wo 
can  only  make  a  correct  prognosis  in  these  cases,  by  repeated  examinations  of  the 
•ye  with  the  ophthalmoscope. 

Besides,  the  loss  of  vision  is  not  always  in  proportion  to  the  objective  marks  of 
atrophy.  Exceptionally,  in  spite  of  very  great  discoloration  of  the  optic  papilla,  the 
eye  has  quite  satisfactory  vision.  In  case  it  was  very  amblyopic,  a  portion  of  the 
fight  may  be  restored,  or  even  preserved,  without  change  in  the  appearance  as  seen 
with  the  ophthalmoscope.  (Ed.  Jaeger.) 
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We  «honIil  Aim  guArd  oorsekeA  against  tb«  mUJnterpretAtioii  of  uphbbAlmotcoi^tc  «jmptoi&A, 
Every  iiuikeJ  putial  bteaching  of  the  optic  papilla  doea  nut  mdicato  airgphj.  In  a  aomufci 
conditlcjQ  the  periphery  tnsj  appesr  of  a  bright,  wbite^  lendinoua  color.  The  diiitiucliot]  beiweoi 
■uch  a  pbyBLological  wbitcDcss  and  uctuul  atrophy  h  not  uDfrequenljj  verj  diflieuU^  It  »  oaljr 
poftsible  ID  long  obicrratioo  of  the  ca*e,  that  is^  by  ibe  final  pmof  of  the  eolufgcnurnt  of'  the 
discolored  porttoo.  Yet  tbere  la  fr^ueotlj'  ao  indicatioa  in  the  fact  that  the  atroplxic  degeae* 
ration  bepua  nl  Ihe  ptfrus  opiicust  claaps  ibia,  u  H  were*  liud  tbeu  eitendfttothe  temporal  border 
of  the  papiUa  lu  ibe  form  of  a  pointed  urch  Qr  gu&set  {zwickd}^  and  gradiiiidly  iDcreaaes  iti 
bre^ndtb. 

Nearo- retinitis  is  on  the  wlmle  v^vj  eeritras,  yet  there  ie  a  ftir  lar^^er  space  tor  a 
favorable  priignoeiis  than  in  the  gray  atrophy^  which  iDsidioaslj  advances  with  no 
very  marked  Bjmptoroa,  uiilusa  it  is  &  very  productive  inftammati{:»n»  or  has  exiited 
for  a  loD^  time^  and  the  characterjatie  tendinous  brilliancj'  and  bright  color  of  the 
degenerated  tisj^ue  h  Bt'en  beneath  the  turbid  optic  papilla. 

We  may  Lave  the  moat  hope.,  other  condltmns  being  favorable^  as  long  oa  ther^i 
are  no  organ  ie  changes  ia  the  pupilla^ 

Some  valuj\ble  prognostic  ahls  resuU  fi-oin  the  manner  in  which  the  fa  notions  of 
tliB  eje  have  been  perforoied,  and  [he  way  in  which  the  loss  of  Yision  baa  occurred. 
{Qra^ft,)  We  cau  not  saj  thnt  coiuplete  blind aess  occurring  suddenly  or  verj 
quickly  in  one  or  both  eyes,  by  any  means  involves  tl^e  worst  pr<»gncj«iiSj  for  sacb  a 
lo^a  i»f  ^ight  is  not  uafrequenlly  conjpletely  or  partly  restored,  Jt  is  a  very  bad 
eynjptom,  however,  when  the  appearance  of  gray  atrophy  is  seen  at  the  same  time 
nith  tht  neurn-rctinitis  in  both  eyes*  although  even  this  does  nol  cut  off  all  hope 
of  a  partial  clearing-np  of  the  vii-nal  field*  We  have  tl^e  least  rea^m  to  boi>e  for 
an  eh  a  tempnrary  or  permanent  improvement  of  the  condition  in  a  ease  of  eomp^eta 
amtiurosis,  which  his  been  very  f^nidually  developed  witli  the  symptoms  of  pro- 
gressive pore  atrophy  of  the  optic  nerve. 

Amhiyopia  also,  with  a  proportionate  Iofs  of  the  relative  aoateness  of  vision,  in 
any  of  the  zones  of  the  visual  field,  allows  ns  to  give,  on  the  whole,  a  favorahle  prig- 
nosis.  Even  when  there  are  also  concentric  limitations  in  the  field,  it  does  not 
necessarily  involve  immediate  danger.  Yet  the  concentric  limitations  make  the 
affection  more  serious,  althoufih  they  sometimes  depend  on  cnrable  conditions,  e.  g. 
simple  anasstliesia,  and  are  often  a  pren)onition  of  progressive  atrophy,  particnlarly 
when  the  canse  is  still  acting;  for  example,  habitual  intemperance.  (Graefe.) 
Atrophy  Ib  always  to  be  expected  when  there  is  an  irregular  lateral  limitation  of 
the  visual  field. 

Interruptions  and  lateral  limitations  of  the  visual  field  are  very  unfavorable,  not 
because  they  always  cause  us  to  look  for  a  further  loss  of  vision,  but  because  they 
have  a  slight  tendency  to  retrocession.  Here,  as  a  rule,  but  of  course  not  withont 
exceptions,  sharply-bounded  defects  in  the  field  cause  us  to  fear  a  further  enlarge- 
ment much  less  than  limitations  with  illy-defined  borders ;  but  on  the  contrary  they 
clear  up  wholly  or  in  part  in  a  much  less  proportion  of  cases. 

Tlie  former  seem  to  depend  more  frequently  on  small,  circumscribed,  and  perma- 
nent morbid  collections,  e.  g.  apoplectic  destruction  of  tissue,  while  the  latter  more 
frequently  have  their  origin  in  diffusive  processes,  which  are  then  temporary  and 
curable ;  for  instance,  local  pressure,  inflammatory  proliferation  of  tissue,  and  disturb- 
ances in  circulation.  The  nervous  elements  may  actively  participate  from  the  begin- 
ning, and  thus  exclude  all  hope  of  a  return  to  the  normal  condition.  Cerebral 
softening  nnd  gray  atrophy  of  the  optic  nerve  are  examples  of  the  latter-named 
processes. 
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Gantrtl  andecoentrio  intemiptioDB,  when  tbej  occur  in  a  visaal  field  which  is  in  other  respects 
Bormal,  are  not  apt  to  depend  on  progressive  atropbj.  We  maj  exclude  the  idea  of  the  latter, 
when  the  intermptions  have  heen  of  the  same  extent  for  a  long  time.  It  is  all  the  same,  then, 
whether  thej  exist  in  one  eye  or  both ;  even  a  partial  paleness  of  the  optic  papilla  does  not  alter  the 
case.  Bat  we  generally  hare  a  progressire  atrophy  when  they  are  combined  with  marked  lessen- 
^  of  the  relative  acuteneas  of  rision  in  the  remaining  portions  of  the  visual  field,  especially 
when  the  loaa  of  vision  decreases  rery  irregularly  in  different  directions  toward  the  periphery. 

There  are  other  dangers  to  the  patient  affected  with  amaurosis.  The  disoussion 
of  theite  dangers  belongs  to  another  field  of  inyestigation.  Here  we  can  only  saj  that 
atrophy  of  the  optic  nerve,  no  matter  how  it  originated,  generally  takes  a  centrifugal 
direction.  Occasionally  it  goes  backward  toward  nerve-centres  that  are  not  near  each 
other,  and  thns  the  functions  of  nerves  are  impaired,  which  do  not  stand  in  any 
doee  relation  to  the  primary  seat  of  disease.  The  occasional  appearance  of  mental 
diseasea,  in  the  later  stages  of  progressive  amaurosis,  is  thus  explained,  particularly 
paralytic  weakness  of  intellect  or  tabes  dorsalis.  Such  conditions,  however,  gener- 
ally occur  first,  an^  amaurosis  results  from  a  common  cause  with  them. 

Treatment. — We  must,  of  course,  attempt  to  reach  the  cause,  and  the  treatment 
will  vary  in  accordance  with  this.    It  is  not  appropriate  for  us  to  speak  more  mi- 
DQtely  on  this  point.    This  belongs  to  the  therapeutics  of  the  various  diseases  which 
may  cause  amaurosis.    Ophtlialmology  only  has  to  participate  so  far  as  neuritis  or 
■trophy  of  the  optic  nerve  come  into  consideration.    The  treatment  for  nearitishad 
already  been  given  in  the  appropriate  Fection.    The  surgeon  finds  himself  in  an  ex- 
tremely unpleasant  position  in  treating  pure  atroi)hy.    The  disease  obstinately  resists 
all  direct  treatment,    it  is  often  increased  rather  than  diminished  by  vigorous  attacks 
upon  the  nutrition,  by  mercurials,  lucnl  blood-letting,  &c.    We  therefore  do  well,  in 
th«rgecs^s  where  the  atrophy  seems  to  appear  independently  of  any  local  fundamen- 
tal disease,  or  if  this  ban  been  subdued  or  deprived  of  its  injurious  influence  upon  the 
e  e,  t<)  confine  ourselves  to  takin;;  good  ca  e  to  keep  all  iryurious  influences  away 
fntin  tlie  eyes,  and  to  rendering  the  state  of  the  nutrition  as  favorable  as  possible. 
Thepatienr  shouM  avoid  all  straining  of  the  visual  apparatus  by  reading,  writing,  sew- 
inir,  Jkc.    He  should  be  kept  from  all  strong  light  or  contrasts  of  light.     By  way  of 
eiperment,  he  may  remain,  when  the  disease  first  begins,  for  several  days  in  a  dark 
rom,  or  •*nbsequently,  having  his  eyes  bandaged,  in  shady  places  lor  some  time.     The 
mode  of  life  should  be  strictly  regulated;  all  exce.-sive  use  of  alcoholic  stimulants  should 
^  giFen  up,  and  the  amount  of  tobacco-smoking  should  be  very  little.    The  diet 
•liould  be  simple.     The  patient  should  t.-ike  much,  but  not  tiresome,  exercise  in  the 
ypen  air,  co<il  baths,  &c.    All  mental  excitement  is  to  be  avoided.    If  there  is  any 
congestion,  or  if  it^  existence  is  probable,  the  diet  will  be  carefully  considered,  and, 
in  c:t8e  of  necessity,  methodical  local  blood-let  ing,  by  means  of  natural  or  artificial 
leeche««,  should  be  practised.    A  systematic  course  of  mildly-laxative  mineral  waters 
may  do  good,  certainly  no  harm.  Setons,  which  have  unfortunately  again  been  recently 
•dvised  {Grae/e),  can  be  entirely  dispensed  with,  and  unnecessary  trouble  may  thus 
be  avoided.     Where  we  have  any  reason  to  suspect  imperfect  action  of  the  skin  as 
having  any  thing  to  do  with  the  aflfection  of  the  optic  nerve,  Turkish  baths  may  be 
tnken.     Where  the-e  can  not  be  had,  warm  Zirtnian's  decoction  may  be  used  every 
tn«tniin^,  or  perspiration  induced  by  wrapping  the  patient  in  blankets.  (Gra^e,) 
When  the  patient^s  condition  is  deprea-^ed,  an  invigorating  treatment  is  imperatively 
indicated.    On  the  whole,  we  can  not  be  too  careful  not  to  do  too  much.    The  surgeon 
luay  bear  it,  but  the  patient  will  certainly  not. 


P  In  that  form  of  optio  nerve  tumble  which  in  oanaed  or  td  le**t  furtWed  by  eieesAive  itM  of 

i^ltiobol  and  toba^QO^  ma  itifliBpeuBablo  reqtiifliUi  for  a  poeaible  cure  in  the  total  alyatjnenee  from 
tb«se  sabBtanccw,  togeth<?r  with  most  rigid  care  of  the  ejree,  anri  wb«n  fchi*  m  impoefliblc?^  at  any 

»rate  the  greateit  restriction  a  in  tbdr  use*  The  greatest  Btress  li  to  bo  laid  tipon  tbo  rq^ulalaoa 
of  the  mode  of  lifa,  and  bcuce  it  is  often  cotiriiler^d  ndvajitageoni  to  withdraw  the  patient 
from  his  home  BarroundLui^s,  and  troat  blm  for  a  iime  in  the  hoHpituI.  Wbcm  the  patkntA  are 
eitd table,  aWkte  rest  Ln  bed  ia  to  be  reoomniotide«i,  as  well  aa  dS^tali*  when  the  pulae  u 
frequL^nt,  and  morphine  tea  ii]ecpleianei«H  which  i«  freqiie^ntly  preaent  in  i>aticnt»  aoonatoined  to 
I  apiritsi  after  abntinencc  Itas  been  adrjaed  When  akep  retuma  it  ia  tii  be  regarded  ta  fe  favor- 
1.  able  proguofttio  ni^n^  even  when  there  appears  no  change  in  the  distajlmnoe  of  vi^n.  More- 
I  over,  in  order  to  induce  perspirattoa  the  patient  should  he  enveloped  every  moraiog  in  w«t 
clothn  and  warm  coverin^^^  and  plenty  of  hot  drinkfl  uliould  be  adminiAtered,  particularly  in  ata^a 
drinkern  with  weak  pnbe  and  great  diBtiixbance  of  nutrition.  When  tbe  feet  do  not  perspire,  they 
ftbould  be  euvelojjed  in  wet  cloths  or  Htockinga  and  tbui  forced  to  perMpire.  It  U  al^  believed 
that  the  ad  minify  tration  of  lenna  and  MiriuvpariUn  indnoe  n  favorable  tuition.  In  plethoric 
patients  a  looal  b^ood -batting  with  Henrteloup'u  leech  Bhoold  be  performed  at  intervals  of  froia 
foor  to  six  day^  particularly  when  the  uptic  papilbi  shows  signs  of  hyijera^mta,  etc.  The 
refiults  of  this  mode  of  treatment  are  repreaented  as  being  on  the  whole  very  satis&atory 

i  The  intern^  ueh;  of  nitrate  of  ailvKr  RhoiUd  be  mentioned  as  an  empirical  remedy^  in  spinal 

f     paralyBiR,  and  amanroaia  depending  upon  it     Good  is  said  to  have  boen  done  with  it  in  certain 
J     caaea  (  WttmlrjUrh,  flrfurftrl).     The  eamo  is  taid  of  hypodermic  injections  of  a  nylutioa  of 

JRtryebnme  in  the  supra -orbital  region  {vSenmann^  Sp<ithj  Tulkfi,  fMf^rda),  Yet  the  caiiiB 
of  the  esses  in  question  is  not  at  all  clear.  It  is  well  to  expect  very  iittle  from  tbe  ua^f  of 
these  retne^iie*.  The  fjalirauic  current  might  be  tried  in  suitable  e»*ea.  With  renpect  to  the 
as  yet  very  few  sncctinscfi  {Ij^jifdikt)^  and  where  vasomotor  mflnenocs  seem  to  come  Into  play, 

it  ahoald  be  applied  particnlArly  to  the  cervical  sympathetic. 

f 

AathoritiM :  SokUatuky,  Lebrbaoh  der  path.  Anatomie.  Wvm.  1858.  TL  B.  4S2,  4S&,  4!BS, 
488,  499.— TVirdfc,  Sitsnngsberichte  der  Wiener  k.  Akad.  IX.  S.  239;  ZeitMshzift  der  Wiener 
Aerzte.  1852L  II  S.  801 ;  1855.  II  B.  521.^  Wedl,  AtUs,  OptionB-Retina ;  Sitsnngaberichte  der 
Wiener  kaia.  Akad.  4a  Bd.  S.  384,  386,  388.— Firc^iow,  dessen  Arohiv.  Vt  a  2eS.—KUb$, 
ibid.  19.  Bd.  S.  336 ;  21.  Bd.  S.  171  ;  A.  1  O.  XI  2,  S.  %^—8Ullwag,  Ophth.  H  S.  588,  591, 
632,  686.  Nota  73;  Wiener  med.  Wochenschrift  1864.  Nra  11.  S.  16a— fl:  MiaUr,  WOrxbur- 
ger  med.  Zeitaohrift  HI  S.  252 ;  kL  MonatebL  1863.  a  818;  Verbandlungen  der  Wurab.  pbya 
med.  GeseUschaft  1856.  8.  46;  1858.  a  52 ;  1859.  a  449 ;  A.  1  O.  Ill  1.  a  96;  IV.  1.  a  863, 
870,  375,  379,  383 ;  IV.  2.  a  1,  12, 13,  lb,—Oraefe,  A.  1  O.  I  1.  a  867,  881,  403 ;  II  1.  a  266, 
271 ;  II  2.  8.  258.  u.  1  288,  319;  IH  2.  a  444;  IV.  2.  8.  153;  VIII  2.  a  285;  1865,  a  181- 
154.— Ammon,  A.  1  6.  VI  1.  a  15,  17,  33 ;  kL  Darstellungen.  Berlin,  1847.  S,  59.  Tal  19.— 
Ed.  Jaeger,  Binstellungen  des  dioptr.  Apparatea  Wien.  1861.  8.  39,  4SL—Quaglino,  Congrca 
int  d'opbtL  Compte  rendu.  Paris,  1863.  8.  22I9.—Pagen8techer,  Wiirzbnrger  med.  Zeitschrift 
ni  a  399;  kL  Beobachtnngen.  H  Wiesbaden,  186a  a  76,  82;  A.  1  O.  Vn  1.  a  94,  9a— 
Boiling  Pope,  Wunh.  med.  Zeitechrift  III  a  244;  klin.  Monatsbl.  186a  a  Sil.—Samitch^ 
Beitr^  aur  norm.  u.  path.  Anat.  d.  Augea.  Leipzig,  1862.  8.  18,  H^—Donderi,  A.  1  O.  HI 
1.  a  139 ;  Verbandlungen  der  AugenHrzte  in  Heidelberg.  Berlin.  1860.  a  10.— Junge^  A.  1  O. 
V.  1.  a  49,  ijS.—Schies8-Oemuseta,  ibid.  IX.  a  a  175;  XI  a  a  62,  7e.—Schweigger,  ibid.  V. 
1.  a  96 ;  V.  a*  a  221 ;  EL  1.  a  203,  206 ;  Vorlesungen  iiber  den  Gebrauch  des  Angenspiegela. 
Berlin,  1864.  a  113,  146;  klin.  MonatsbL  1864.  a  400.  —Oraefe,  A.  1  O.  XH  a  a  122 ; 
kL  MonatbL  1863,  a  617.— ^d.  Jaeger,  Handatlas,  Pigs.  4&-51,  78,  74.— Quaglino,  Scbmid's 
Jabrb.  14a  Bd.'  a  922.- Page futecher,  kL  Beobacbtungen,  IH  Wiesbaden,  1862,  a  73.— 
Sdmiach,  kL  MonatbL  1865,  a  51.— ifoor^n,  Ophth.  Beitrttge,  a  260,  290;  Ueber  8ym- 
patL  Ophthalmic,  a  91— J/omow,  n.  Helmholtx,  Karsten^s  Encyklop.  IX.  a  314.— 
Schleske,  A.  f.  O.  XI  1.  8.  171 ;  Deutsche  Klinik,  1865,  a  116.— Foerster,  Die  Hemer- 
alopic,  Breslau,  ia57,  8.  3;  Congres  Ophth.  1868,  8.  125,  127,  130.— Joy  JeffYies,  Boston 
Med.  a.  Surg.  Joum.  1868,  I  8.  196.—  Wecker,  Congres  Ophth.  1868.  a  ei.—Ifoudin, 
ibid,  a  70.— Weh,  Javal,  ibid.  8.  123,  124.— 67terow»*f,  ibid.  8.  164.— .B^^^ioW,  kL 
MonatebL  1869,  8.  300.— JTower,  Das  Perimeter,  eta.  Diss.  BreslMi,  1889.— Ar«n,  A.  1  O. 
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XIV.  a  &  280.— Mi^eZ,  kL  MonatbL  1869,  S.  1^1.— ChUtholm,  Ophth.  Hosp.  Rep.  1869,  VL  S 
134l— ^Sfrr«  tT  Uzn,    Remak,  nach  Graefe,  kL  Monatbl.    1865,   S.   140.— Mr^irAwanw,  kl. 
MonatbL  1866,  &  89,  40.— Hq/mnnn,  ibid.  1864,  S.  137;  1868,  a  415.— A?/.  Graefe,  ibid.  1867, 
&  53.  57.— Watich,  A.  f.  O.  IX.  3.  S.  1,  6, 12,  22,  24,  83,  35,  S7. —Zehender,  ibid.  X.  1.  S.  152.— 
THzer,  Wicn.  med.  Jahrb.  1864,  5.  S.  155  ii.  t— Leber,  A.  1  O.  XIV.  2.  S.  210,  888,  856,  867; 

XV.  a  a  26,  80,  37,  89,  46,  51,  55,  60,  65,  71 ;  kl.  MonatbL  1868,  a  802,  312.— Ma  uthrun-, 
Lehrix  d.  Ophthacop.  a  282,  288,  294,  d&r.—Rudnew,  Virchow's  Archiv.  48.  Bd.  a  494,  498.— 
Benedikt,  A.  1  O.  X.  2.  a  185;  Electrotherapic,  8.  249,  251,  254.-2).  R  Miiller,  A.  t  O, 
VUL  1.  a  leO.—Loeieegren,  Virchow's  Jahresber.  1868,  H.  S.  499.—Remak,  Deutsche  Klinik, 
1865,  a  115.— Zagoraki,  kL  MonatbL  1867,  a  S22.— Alexander,  ibid.  Q.  eS.—Bjort,  ibid.  8. 
\^—Te$teHn,  ibid.  8.  SSL— Oglesby,  Lancet,  1868,  H.  8.  8;  Ophth.  HoBp.  Rep.  VL  8.  8. 190. 

AmaurogUt  Idiopathiea  :  Himly,  Krankheiten  und  Mif»bildungen,  TL  8.  411.— -Beer,  Lehre 
T.  d.  Aug. -Krankheiten,  IL  8.  ^^.— Graefe,  A.  f.  O.  IV.  2.  8.  266;  kL  MonatbL  1865,  8.  260. 
—Mooren,  Ophth.  Beobacht.  8.  809. — Mackenzie,  Traits  des  maL  d.  yeux.  Trad.  p.  Warlomont 
ct  Tertelin,  IL  Paris,  1857,  8.  811,  814.— Law,  Stevewon,  ibid.  8.  SIS.— Andreae,  Zeitschr. 
1  Ophth.  L  a  409.— ^rifc,  ibid.  V.  8.  AAl.—Stellwag,  Ophth.  IL  8.  696,  Nota  lSS.—8teffan, 
mUeh,  Chanaignae,  kL  MonatbL  1865.  8.  167-170. 

A.  Cangettwa:  Beer,  1.  c.  IL  8.  444,  563,  572.— Mackenzie,  La  H.  8.  807,  824,  826,  827, 
9&i.-Himly,  L  c.  IL  a  412,  i22.—ArU,  L  c.  IIL  8.  152, 159,  17S.— Graefe,  kL  MonatbL  1865, 
a  \9i.—Spengler,  Deval,  A.  fc  O.  L  2.  8.  330,  SS^.—Zehender,  8eit2  Handb.  8.  682,  634.— 
>Vi  A  t  O.  VL  1.  a  231.— Z.  Krau9,  AUg.  Wien.  Med.  Zeitg.  1861,  8.  SlS7.—8chreder, 
iWA  a  7^—Tjaw9on,  nach  Seitx  L  c.  8.  682;  kL  MonatbL  1864,  8.  SS.—Iiingland,  u.  A.  Ann. 
d'oc.  XDL  a  l2S.—Stelbpag,  OphtL  IL  a  694,  Nota  129,  180,  ISi.—Seidel,  nach  8eit2  L  c.  a 
e^Siehei,  Gax.  d.  H6pit  1861,  Nro.  64.  Ullerxperger,  kL  MonatbL  1867,  B.  lSS.—Zehender, 
iWA  8.  2SS.—Te8telin,  ibid.  8.  831.— Jfooren,  Ophth.  Beob.  a  SlO.—Eriitmann,  Uber  Amauro- 
■u  intoxicatiTa,  Diss.  Zurich,  1867,  8.  12,  47. 

A.  Anamica:  Mackenzie,  L  c.  IL  8.  840. — Himly,  Krankheiten  u.  Missbildungen,  etc.,  IL 
Berlin,  1843,  a  426.— Cwnier,  Ann.  d'oc.  H.  8.  l7S.—ArU,  Krankheiten  d,  Auges,  HL  Prag. 
lUSd,  8. 175.— RUtmann,  AerztL  Bericht  Brunn,  1865,  8.  lS,—Fikent9cher,  A.  £.  O.  Vm.  1. 
a  m,-8eUhHm,  kL  MonatbL  1866,  8.  52.— Seegen,  Wien.  med.  Wochenschr.  1866,  Nro.  23.— 
(ialetwMki,  Congres  intern,  d' Ophth.  Paris,  1868,  8.  110.— Nagel,  A.  f.  O.  VL  1.  8.  2S1.—Luy8, 
Twdiea,  nach  Duchek,  Wien.  med.  Jahrb.  1862,  4.  Jahresber.  8. 10.— Mooren,  Ophth.  Beob.  8. 
:na-/rtrt>6«,  kL  MonatbL  1868,  8.  W).—CoIinnann,  ibid.  1869,  8.  11.  — Graefe,  A.  t  O.  IV.  2.  8. 
3»;  VIL  2.  a  143;  XIL  2.  8.  149.— ffutchifison,  Ophth.  Hosp.  Rep.  VL  8.  218.— ^rf.  Jaeger, 
Stur  und  Staar-Operationen, Wien,  1854,  8.  104.— Benedikt,  Electrotherapic,  8.  475. 

A  Intoxitativa :  Beer,  Lehre  v.  d.  Augenkrankheiten,  IL  Wien.  1817,  8.  445,  499. — Rau, 

K.  t  0.  I.  2.  a  205,  20S.—St€llwag,  Ophth.  IL  8.  674.— Danjoy,  Arch.  G^n.  de  Mdd.  18W,  3. 

Ji  4(12,  407,  409,  415-419,  422.—Desniain'cs,  Lancereaux,  Lecorcfii,  Follin,  ibid.  8.  417,  418.— 

IFirirhUr,  Wien.  med.  WochenBchr.  1866,  8.  7,  S.— Himly,  L  c  U.  8.  42S.— Mackenzie,  L  c. 

IL  8.  828,  830,  S44.—Arlt,  L  c.  III.  8.  174.— Graefe,  A.  t  O.  HL  2.  8.  396,  899;  kl.  MonatbL 

\m.\  a  145,  15\.—Slchel,  Melanges  Ophth.  Bruxelles,  18G5,  8.  1,  10, 12, 16;  kL  MonatbL  18<56, 

K  4fi.—lA*ureiro,  kL  Monatbl.  1865,  8.  i^H.— Hutchinson,  Ophth.  Hosp.  Report,  1864,  1.  S.  33; 

Schmidt's  Jahrb.  18a  Bd  8.  114.— Richardson,  Ygonin,  Ann.  d'hygifene,  pubL  1867,  Janv.  a 

-.17, 219.—  Wordsworth,  kL  MonatbL  186:^,  8.  ^A.-Zehender,  Lehrb.  8. 635,  my.—Pagenstecher, 

kL  Beobachtgn.  1.  8.  57.— RoscnMein,  Virchow's  Archiv.  89,  Bd.  a  1,  12,  13,  174.— Desbois, 

Tnruiuerel,  BouHlaud,  Traubc,  Md.— Jackson,  kl.  Monatbl.  1867,  8.  9tZ.—Haase,  ibid.  8.  225. 

-J/iwrr/i,  Ophth.  Beob.  8.  TiiK—lhielesen,  Lonreiro,  Congrfes  Ophth.  18fW,  8. 108, 170.— AW. 

Mryer,  Virchow's  Jahresber,  1868,  II.  8. 4^.—Krismann,  Uber  Amaurosis  vaiox.-Ijebcr,  A.  f. 

O.  XV.  3.  8.  60,  85. 

A.  nach  Typhia  u.  s.  w. :  Ebert,  kl.  Monatbl.  1868.  8.  Ol.—Betke,  ibid.  1809,  8.  201.  — Graefe, 
ibid.  INW,  8.  93;  A.  f.  O.  XII.  2.  8.  1S5. 

A.  Etnbolica  ischfemica :  HUffan,  A.  1  O.  XIL  1.  8.  34,  39,  41,  43,  47,  53,  55,  58,  59.—Fano, 
ihfid.  a  :^,  43;  AnnaL  d'oo.  LIT.  8.  239.— »SVVm«<A,  Hirschwa»n,  kL  MonatbL  1866,  8.  82, 
:r:.—Ju9t,  ibid.  1863,  8.  2f)^y.—Schircigger,  Vorlesungcn,  etc.  8.  138,  140.— Ed.  Jaeger,  8taar 
and  8taan>perat  Wien.  1854,  8.  104-109;  Wien.  med.  Presse.  18<W,  Nro.  44;  Handatlas.  Pig. 
TlK—Liebreith,  A.  f.  O.  V.  2.  8.  2tU,  2613;  Deutsche  Klinik.  1801.  Nro.  50;  Atlas  der  Ophth. 
Berlin,  1868,  Tal  8.  n.—Gr<ieff,  A  t  O.  IV.  2.  a  230-234;  V.  1.  a  136,  141,  142,  144,  146, 
14«,  150,  154,  156;  VIL  2.  a  143,  144,  146,  148;  XIL  2.  a  143,  144^  149,  2m,—Bl€Uig,  A.  1 
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0.  Vm*  1.  Sl  310,  23S,  225.— A(!^ii*ir«r,  ibUi  VTI  1.  R  90;  VUL  1.  &  Kl»  fiiSt- 

^ra<(,  Handktch  der  gei.  Angtmhetlkmide.  IHOn,  K  fifia,  fUT,  AltV,  mL—l^tr,  A.  t  0. 
a  7,  11,  la— H(r  ^^riT<r/^  ibid.  Yin.  1.  S.  148,  l-M*  14tl,  15,1,  im.-Ifrddwt,  kl  M*»ii»tbil| 
a,  385,— A'afA^flimi/,  ibid*  iHlifK  B.  lOlI,  lOa— 'iM-TOiirftf,  Clinicn,  et*;.  S.  -«[»,  72,  U.'ik" 
l$$l  Cmwj  di  am&iironi  |i«r  uuThfl[a]&,  £>tfCL  Torinf^  IH^VI.  — /f  Juckmm,  nach  ScitiL,  H^iad^l 
liltt^  kL  Mrm*tbL  1W34,  B.  42,   I5ft-158;  Ophth-   Hqpii.   Bvp.   TV,  L  a  14;  VI  2  P  131 
Gei^mirr,  Scbmidt'n  J^lil^b.  m\  B±  S.  m  —  tl><?*f-rr,  ibid.  VirchoTr'ii  JmhreBberictit,  imA 
4ir;.^Si?/i(rfnfr,  kL  MonAtU.  11*68,  a  S8.— /rtfOMjr,  ibid.  S.  34Q.—KHapp,  A.  t  O.  XlV^ 
8.   307,  3(H»,  ^7;  Arch*  t  Aug.  il  Olironhdlk  L  8,  "^K  ^l—LdndrMfi^rg^  A-  1  O.  XV,  U 
'JU.—Pftff0nxt^^h^,  ibid.  R  233,  336.— ^tfulAiicr,  Lehrb,  d  Ophth«op.   S.  336,  S43,3ST,| 
—^unffJtfi^,  Ath  d^ocoL   LIV-  a  im.^Bfrth<itti,  Wien.  med.  Preime.   imi,  S.  4ff7.-J 
CentmlbL  1800,  S.  S77. 

ii.  fyrrhralU:  TQnik,   Zoit<N;hT.  i  Wien,  AeTEte,  1852,  IL  ^  2^;  1853.  L  &  Hil 
lH55i.  617-522,  58!  \  Sitettngsber  A  Wiro.  Il  Ak»d  d.  WU»cn«ck  DL  a  2®-2»i ;  86  M  Sti 
194,  1%,  197;  Oeftt^^rr.  Wtwhon^skr.  lS4;i,  Nro.  44.— Beer,  L  o,   IL  a  443,  5391.  $70,  5i9if 
—  Oraef^,  A.  1  O.  VIL  a  8.  ai,  33,  SB^H  ;  Xll  Z  B.  ICO,  114, 116^130,  133, 134, 120,  m,t 
laO,  ia%  la-S;   KL  MoimtbL  1863,  B.  8,  4,  6;    If^lS,  8.  SOL— /.,  J/^^^,  Ceotnklbi.  £  nt  ^ 
im%  Nro.  S,  3,  10.— ^rto^fiiio,  Congreii.  mtem.  d'ophth,  Parii,  l^fiS,  a  'i^Sttilurag. 
II  a  060,  mi,  mrr-7tR2,  Not*  laS,- ^,  fl^^brir,  kl  MoOAtbl,  IB*©,  a  *o6-oa-ff.i/* 
iUd.  IB^K  8.  44, 143,  \4i\  H5>,  15(K15S,  aW  ;  184»,  B.  48 ;  nuh  Dnehek  Wien.  med.  J»brK  I 
4  JaJm^sbtr.  S.  47,  &1— .4^«urt*fi^,  kL  Moaittbl.   li%7,  a  88,— X^jnytfem,  ibid.  l!j64,  B 
27S„— riw/^hjilct'Afr,  kL  BeobMrhtungeD  L  Wie»b*dwi  1861,  a  bl.^Ft^oHmtiHff,  kL  M^ 

1863,  a  m\~-^ITorn^r,  ibid.   18*^?,  S,  Tl,   74,  77.— -tf«jefcj*ttfc,  L  c  II.   a   SOCJ,  807. -.1 
J9rt7^A,  Pollark,  kL  MonattiL  I8(i3,  S.  180,  ISi^.^JtinrfkeH,  Jjahre  t.   d.    Angenkrs 
B«Tliii,  1833,  a  841.— //M/rAiiijirtf*.  A,  Clii*.  Memciii-.  etc  Lotidoti,  1?*J3,  a  161-174,— ^f*< 
^T^T,  naflh  Du<sh*k  Wicn.  mod.   Jihrb.  1862,  4.  J*hresbericht,  8.  1&.  i>.   A'   Maiicr,  K 
VEIL  I.  a  160,  ia3,  Xm.^SdmixcK  kL  MoumtbL  1865,  8.  51,  53,  51— i^ifirfurw,  Syi&ptt 
tolflgio  XL   Diagn.  d.  HimKeachwllUte^  WUnsburg,  1835,  a  17,  43,  et  Miq. — i^iw^ri,  Vtncli 
Aiehiv.  IIL  9.  463,  47S,  47T,  et  p«fj.— iaytrrrfnMjf,  Arcb.  gen.  de  mt'd.  18lM,  IIL  8.  47,  f 
Beq.— i^ti^A^fr,  Wien.  me(L  Jabrb.  Jabrasbericbi,  1863,  1,  8.  10,  21-31  ;  1863,  4.  8.  fi,  11^3 

1864,  4.  a  17,  31,  24-56;  18&^  1.  Teatt  8.  99,  \H.—Crta*eithiiT,  nach  Masikeniift,  tvL^ 
SOl.Spuryifi^  ibid,  K  Sia^^-^Vt^/fln^,  Z^itMsbrift  f.  Opbth.  III.  &  ¥^.—Bt^wi*j.  tiacb  ( 
A.  t.  O.  Xil.  2.  8.  123,  127;  CentralbL  1860,  R  Ml.— TrrtVJtc^^f,  AkjIl  f.  Heilkaodp,  VIE  ft 
97,  iOO,  lOl.— Kfmter,  Zeade  JaarL  Veralag.  Utrecht,  1865.  a  1,  *2,  8,  18,  ^i,— A'  FU^-h^,)^ 
MonatbL  1866,  R,  164^  167— S^fAci,  Melange*  Ophth.  Bruselle*,  1855,  8.  16— 34,  — Tl'.  Wft^Mf^ 
kl.  MonatbL  1865,  8.  15^,  160,  16:1— /fcworA,  .Stfjau,  oanb  Ladame  L  c.  8.  67.— J/!^Ar.  ibid.  R 
108,  137.— ^if^&Hrf^^,  »/b**Ti  dc  Lftrnhaflf,  /A-rrison,  nach  Lancereimx,  L  o.  S.  U>9.— Jfwulrf, 
Quaglitw,  Du/our,  u.  A.  ibid.  B.  UK»,  201,  2tU— />y</*ii,  Virchow'i  Arohiv.  2«.  Bd  S.  SOI; 
KL  MonatbL  1865,  a  131,— /f.  Fuvft^r  nacb  Dncbek  L  t  18*W,  4,  8.  24. -^ Jf  iVAf  i,  ibid.  l!«i^ 

1.  a  37.— /frtfr^m/^oji,  kL  Monaibl  1S65,  8.  57.— /ff>|fm<»Jiw,  Ihihl  n.  A.,  nach  Duobckl  & 
1854,  4.  R  27."'JS<'rJt,  Hftcb  Lfttliime  I  c.  a  145.— *VAftirrr,  irtP^ii,  fMUvUt,  oacb  Dachcki  & 
18«,  4.  a.  4(M56,— //rnimf,  ibid,  a  45  n.  1862,  4.  a  M^—CijUn,  ibid,  1862;  4.  R  U.—B^r^mim^ 
Mhre^,  ibiiL  18H4,  4.  a  A^.—lMtlfmenl,  D^iguH,  ibid  a  AiK~Fii^n\  ibid.  l«it*,  1  H,  34- 
VmnbHte,  ibid  18(M,  4.  S.  M^^SoUy,  Canntotfi  Jabreeber,  1804,  EQ.  8.  I4ti,— /fw*ri4M 
naoh  Dncbek,  L  c.  18*>4,  4  8  31?,  'H.—Vmndtl,  Bri^jht,  Boytr,  nacb  LaiiAme  L  c  a  IW 
IQ.—Eki-mtr,  Bright,  n.  A,  ibid  R  143,  147.— -ffo/Mfiri-^,  nacb  Arlt  t.  c.  IH  a  16a— J  J* 
kL  MouAtbL  18fi9,  R  92.— /^»r^  ibid  1S67,  a  im^—Girnftiitt,  ibid  ims,  a  101.— .4iVT>e«* 
Cougre*  Apbtb.  1868;  a  183.— ZrjfforjfJfci,  kl.  MonatbL  1867,  8.  322,  325.— Tf*f^^*«,  ibj4  « 
331.— iffl<7n*i#*,  Gaz.  Mi^d.  do  PariR,  Hm.  B.  510.— /^it^r,  A.  f.  O.  XIV.  %  8,  165,  331,  338 
363;  KL  Monatbl.  1^^  <i  [U »  _/^..-.f=A^  Kle^trotherftpi??.  8.  *i5^  ?v*  VF^1  p-r-  -  r-^ 
tralbL  1868,  S.  399.— Pr«;o«/,  ibid  1860,  8.  125;  A.  f.  O.  XH.  1.  R  Q.—Mam,  A.  f .  O.  XII 
1.  a  1,  b.—Mo9ter,  Vircbow'a  Arcbiv.  43.  Bd  8.  220.  Flourem  after  Budge,  Ueber  die  Be 
wegung  der  Iris.  S.  130. 

Results,  Treatment  :—Oraefe,  A.  1  O.  IL  2.  S.  296 ;  VII.  2.  S.  96;  Klin  Monatbl 
1863,  a  9;  1865,  R  131,  132,  133,  136,  141,  144,  148,  150,  152, 155,  194-301,  203,  205,  208,  211 
230,  224,  260,  ^d.—Wunderlich,  nacb  Duchek  L  c.  1862,  1.  8.  ^—HerscJiel,  Bulletin  gdn^ 
de  Tb^rapie,  30  Oct  \m2.—Sdmann,  kl.  Monatbl.  1865,  8.  118.— .VpdtA,  ibid  R  24a— Totts 
klin.  MonatbL  1868,  R  TA.—Lacerda,  ibid  1867,  R  239.— J^rismann,  Qber  Intox.  AjnaaioMB 
R  2Q.—B€nedikt,  Electrotherapie,  8.  254. 


Typical    Pigment    Degeneration. 

Symptomi. — This  verj  peonliar  retinal  affection,  which  is  asnallj  described  as 
retinitu pigmentata,  or  **  spotted  retina,"  and  is  bj  many  classed  with  clondj  atrophy, 
U  objectively  characterized  by  the  appearance  of  nnmerons  groups  of  black  pigment, 
which  sometimes  form  irregalarly  curved  lines,  sometimes  oval  or  elongated  spots 
^^1  JAgged  edges  or  delicate  branched  processes  which,  by  their  shape,  remind 
Qt  of  bone-corpnscles.  These  are  chiefly  in  the  middle  zones  of  the  retina,  and  in 
the  anterior  layers,  i.  e.  those  which  are  toward  the  vitreous.  As  they  proba- 
bly originate  from  disease  of  the  walls  of  the  vessels,  they  mostly  turn  their  long  axes 
to  a  point  at  the  back  of  the  fundus.  (Ghro.  lith.^  M.)  The  retina  itself  and  the  optio 
papilla  nsnally  offer  the  appearance  of  pure  atrophy.  The  trnnkf^  and  large  brancben 
of  the  central  vessels  usually  have  bright  borders,  from  thickening  of  their  walls ; 
fhej  are  often  remarkably  contracted,  even  quite  early,  and  are  occasionally  invisible, 
f»r  reduced  to  white  strings.  In  places  they  often  appear  covered  or  surrounded  by 
pigment,  with  pigment  striss  proceeding  from  them.  In  pure  oases  the  choroi  \ 
appears  quite  nonnal,  or  has  the  wainscoted  appearance  peculiar  to  senescence ;  more 
rarely  we  find  larger  streaks  where  the  tapetum  is  entirely  destroyed  or  thrown 
togrther  in  heaps.  We  sometimes  meet  with  places  where,  besides  the  pigment 
epithelium,  the  choroid  is  also  atrophied,  so  that  spots  appear  which  resemble  those 
of  retinitis  disseminata,  and  like  these,  are  partially  surrounded  by  masses  of  pig- 
ment A  very  marked,  bright  punctate  appearance  of  the  choroidal  surface  also 
sometimes  appears  (Sehweigger).  In  exceptional  cases  cloudy  opacities  have  been 
found  in  the  vitreous,  but  polar  cataract  is  often  seen  {Moor en). 

From  its  very  commencement,  the  disease  is  subjectively  characterized  by  the 
occorrenco  of  night-blindness,  by  a  circular  limitation  of  the  visual  field,  passing 
very  gradually  but  very  regularly  from  the  periphery  toward  the  center,  and  by  a 
relatively  slight  decrease  of  central  sharpness  of  vision. 

lo  aome  cases  a  zonular  intemiptioi]  of  the  field  of  vision,  progressing  regularly  toward  the 
eeoter,  with  proportionately  good  central  and  peripheral  vision,  was  observed.    (^Graefe.) 

The  ooncentrive  diminution  of  the  field  of  vision  and  the  generally  slight  affection  of  central 
iharpoesa  clearly  distinguishes  the  disturbance  of  vision  dependent  on  typical  pigment  degener- 
atioa  flrom  those  amblyopias  originating  in  gray  or  cloudy  atrophy  of  the  retina  and  optio  nerve; 
for  in  these  the  limitation  is  usually  lateral  and  very  irregular,  and  the  field  of  vision  ia  finally 
reduced  to  a  horizontal  slit. 

The  concentric  limitation  of  the  field  of  vision  renders  the  frequent  complication  of  this  disease 
with  polar  cataract  and  myopia  very  unfortunate;  for  in  polar  cataract  the  darkening  of  the 
center  of  the  retina  is  prejudical,  and  in  myopia,  the  circumstance  that  the  absolute  enlarge- 
ment of  the  field  of  vision  in  the  fixation  of  distant  objects,  is  rendered  useless  by  the  error  of 
refraction. 

In  one  case,  instead  of  hemeralopia,  nyctalopia  was  observed  with  enlargement  of  the 
▼iaoal  field  in  the  dark  {Hatner). 

Camel. — In  a  series  of  cases,  typical  pigment  degeneration  has  proved  to  be 
hereditary  {A\f,  Oraefe^  Mooren,  Qhraefe^  Picard),  Statistics  show  that  it  occurs 
much  more  frequently  in  children  whose  parents  were  blood  relations,  than  other- 


wise   {IJ/^rekh).     As  it  moreover  very   frer|uenUy   cecum  with   impairnitnt    of 
hearing,  deficienry  of  intellect,  niicroplithuliiiue,  stunted  growth  or  Baperabiin<ifmce    ' 
of  fingers,  etc*,  the  existence  of  a  congentlal  prediBposition  is  scarcely  doul^tfBl      ■ 
in  the  majoiitj  of  < 


Bjphilil  ha*  alio  bem oonudered  by  mAny  u  one  c&ii8«  of  tbe  duteMW  (Oaletowgki,  M^nn- 
hardi).  Still  it  ■eenu,  tfaort  ihe  typi^m]  pigmeai  degeneration  h^  h^re  been  confound hI 
with  ilie  opaque  atcopfay  of  Ibe  i-etiim,  whioli  is  developed  after  cxudiitive  nootio-rvtinitis 
■nd  loinetiiiief  lopompiiied  by  ext<r&Riv6  fornuttoa  of  very  utolUr  nij^iujft  of  pigm^mt  It 
it  perhaps  alio  the  fact  in  c&Bfl«  in  which  the  typical  pigment  de^aeiation  is  said  to  have 
developed  itaelf  at  a  later  period  of  life.  In  f»f;t  vre  wmetimes  ka%e  the  o(v{>cinnnity  of 
trlTffftrFfwg  <wflMnriyiri^i^iin«  ol  the  retina  which  ntn  a  chronic  ooiime.  These  at  fir^t  are  exact! j 
hke  the  difltaae  fonn,  bat  gradually  le^  to  atrophy  of  the  retina,  and  then  m  the  conrfte  ot 
tbne  maaeea  ol!  the  ehanhcterijitio  pigment,  coR«tatiily  increasing  in  nmnber,  are  developed 
inthepexiypheixofiheietiBa,whifetbe4qMolty4»f  ^^  tiwae  dlmlni<hea  man  ea 
that  the  ophthalmoaoopio  appeiEaiioea  axe  finally  verj  like  thoae  ol  the  iifpkaA 
degeneiation. 


OoiUM  and  BMlltlb — ^As  a  rare  coincidence  the  typical  pigment  Oepriara^ir 
oocoTB  in  connection  with  complete  amaurosis  A^  a  nde^  however,  the  pec-nllar 
concBtion  is  only  developed  later.  The  boginning  of  the  cliisea!^^  al wuys  datc^ 
j^m  the  earliest  childhood,  and  is  evmced  dunug  tlii^  period  by  markt^d  impair- 
ment of  vision  as  ihe  illumination  dinilnishe&  The  characteristic  distuHmncv 
of  yifflon  generally  appears  to  precede  eonaiderably  the  fomiation  of  pigment, 
at  least  the  latter  is  often  absent  in  children  already  suiTeriug  from  the  liisi^i,  and 
only  appears  towards  puberty.  On  the  whole  tbe  mass  of  neivly 'formed  pigment 
is  by  no  means  always  proportioned  Uy  the  development  of  the  aubjcctive  appear- 
ances or  to  the  age  of  the  individual  and  the  duration  of  the  disease.  The  pigmenta- 
tion generally  begins  at  the  nasal  side  of  the  retina  near  the  equator  and  advances 
in  the  same  zone,  but  also  at  the  same  time  backwards  and  forwards  in  a  meri- 
dional direction.  The  belt  is  thus  completed  more  and  more,  without,  however, 
necessarily  closing  at  the  temporal  side,  and  gains  in  breadth.  As  an  exceptional 
occurrence,  the  characteristic  masses  have  even  been  seen  upon  the  papilla  {Secomll, 
Moor  en).  As  the  pigmentation  advances  the  disttirbance  of  vision  also  increases, 
and  the  concentric  narrowing  generally  reaches  complete  amaurosis,  before  the 
visible  changes  have  advanced  as  far  as  the  yellow  spot. 

The  course  is  usually  very  slow ;  as  a  rule,  the  disease  does  not  cause  blindliess 
before  mature  age.  There  is  a  recorded  case  of  an  old  man  of  eighty-one  years, 
in  whom  the  disease  began  in  childhood,  and  who  still  had  some  vision  in  one  eye 
{Secondi), 

As  a  rule,  the  disease  is  binocular,  and  progresses  quite  evenly  in  the  two  eyes, 
but  still,  so  that  in  one  eye  the  limitation  of  the  field  of  vision  and  the  decrease  of 
central  sharpness  is  always  somewhat  further  advanced  than  in  the  other  (Mboren). 
The  typical  pigment  degeneration  has,  however,  been  found  limited  to  one  eye 
(Pedraglia). 


Fathogenesii. — The  anatomioal  examination  of  a  case  showed  adhesion  of  the  retina  to 
the  vitreous;  atrophy  of  the  nerve  elements  of  the  retina,  more  complete  in  the  external 
layers,  less  in  the  fiber  layer,  increasing  gradually  from  the  center  towards  the  periphery ; 
h3rperplasia  of  the  connective  tissue  framework  with  the  appearance  of  a  newly  formed  mass 
of  connective  tissue  upon  the  inner  surface  of  the  fiber  layer,  thickening  and  solerosis  of  the 
walls  of  the  vessels,  reticular  pigmentation  in  all  the  layers  of  the  retfna,  following  the 
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Tc—tli  eapeoially ;  partiAl  destruction  of  the  choroidal  tapetom,  partial  loss  of  its  pigment, 
aad  its  occasional  replacing  by  neoplastic  cells,  which,  lying  in  several  layers  one  upon  the 
oilier,  projected  into  the  tissue  of  the  retina  and  were  distinctly  connected  with  the  reticu- 
lariy  arranged  masses  of  pigment  found  there.  Besides  this,  the  elastic  lamina  of  the  choroid 
appeared  much  thickened  and  thickly  strewn  upon  its  surface  with  coloid  glands,  which 
DiTolTed  the  posterior  layers  of  the  retina,  moreover  masses  of  exudation,  undergoing  fatty 
degeneration,  were  also  found  between  choroid  and  retina,  corresponding  to  the  bright  spots 
demonstnted  in  the  fundus  by  the  ophthalmoscope,  while  the  subjacent  portion  of  the 
choroid  was  filled  with  small  ceUs  of  an  inflammatory  origin  (Leber). 

Baaed  apon  this  result,  we  should  scarcely  doubt,  that  the  affection  is  of  inflammatory 
origin  and  nearly  allied  to  the  exudative  forms  of  retinitis,  which  is  also  corroborated  by 
the  actual  similarity  of  the  objective  symptoms  with  those  of  the  opaque  retinal  atrophy 
accompanied  by  extensire  development  of  pigment.  In  the  case  in  question  the  condition 
was,  however,  congenital,  and  was  accompanied  from  the  beginning  by  complete  amaurosis. 
It  is  a  question,  whether  it  should  be  classed  in  the  same  category  with  the  majority  of  the 
other  cases,  in  which  the  affection  was  developed  very  graduaUy,  was  marked  by  extromely 
duoaeteristie  signs,  and  during  its  entire  course  never  showed  a  trace  of  inflammatory 
oompHcationa. 

Attthoritiai.— ^r»?/<?,  A.  1  O.  n.  2.  S.  282 ;  IV.  2.  8.  250 ;  XV.  3.  S.  5.--Alf.  Graefe, 
ibid.  rV.  2.  a  25^—Li^reich,  ibid.  V.  1.  S.  110;  Deutsche  Klinik.  18(51.  Nro.  6;  Atlas  der 
Ophth.  Berlin,  1863.  Taf.  6.— i/bor«f»,  klin.  MonatbL  1863.  S.  93,  97,  104 ;  Ophth.  Beobachtg. 
8l  %[.—ndrinQ,  kL  MonatbL  1864.  S.  233 ;  1865.  8.  2m,—Pedraglia,  ibid.  1865.  8.  144.— A'Wr, 
kL  MonatbL  1865.  8.  2S.—PagenJtteeher  und  Samish,  klin.  Beobachtnngen.  Wiesbaden,  1861. 
L8.  58;  n.  8.  2d.^Sehweigger^  Vorles.  Uber  den  Gebrauch  des  Augenspiegels.  Berlin,  1864. 
i  112,  116.— Secondi,  Clinica  oc.  di  Geneva.  Torino.  1865.  a  60.—Haa»e,  kL  MonatbL  1867. 
&  22a-Pi«ird,  Gar.  m^  de  Paris.  186a  S.  232.— Joy  Jefft'ies,  Boston  Med.  and  Surg.  Jour. 
l*»i  L  S.  \^—GaUzow9ki,  Congrbs  ophth.  1868.  8.  lGi.—Mannhardt,  A.  f.  O.  XTV.  8.  8. 
W.-JTA  Jaeger,  HandatUs,  Fig.  l^l%.—Mauthner,  Lehrb.  d,  Ophthscop.  8.  883.--Z<6<?r,  A. 
1 0.  XV.  3.  a  1,  7.  17. 


FIFTH  SECTION, 

IRITIS. 

Anatomy,— The  \n»  h  a  diftpbmgm,  baTing  wi  opcnTng,  the  pupil,  %liidi 

deviiitt^  a  little  frt>in  the  center,  and  is  contracted  and  enhirged  hj  musciilar  net! cm. 
The  periphcTiil  or  eHiary  border  is  s*ilirp<*ndt»ii  liy  the  ligfimmtum  p^tinatum  to  th^ 
peripheral  iiljrou.s  iii4\v<)rk  of  the  menibrancj  of  lir^feinft.  It  U  contiDiioiisi  with  the 
Htronia  of  the  ciliary  must^le  and  the  ciliary  processes,  the  heads  of  which  the  iris 
covers  anteriorly.  The  pupillary  margin,  when  the  pupil  is  at  ita  mnximuni  dilatntion, 
floats  in  the  aqiu:?ous  chainher.  When  the  pupil  is  moderately  dilated,  it  n*t*  uptm 
the  anterior  capsule^  which  e attends  heyond  the  plane  of  the  irja  at  its  origin,  and 
sliutw  off  the  posterior  from  the  anterior  chamber*  IVlien  the  pupil  is  still  inon? 
contracted^  it  rests  upon  the  convexitj  of  the  capeule.  A  broad  zone  of  the  iris 
comes  in  contact  ss\t\t  the  ant4snor  surftice  of  the  crystalline  lens,  and  the  iris  itself 
seema  bulged  foi*ward  like  a  miniature  dome.  The  jjosterior  ehamljej  exists^  then,  as 
a  separate  space,  in  cortftin  conditions  only,  and  then  forms  a  narrow  canal,  wliich 
is  triangular,  on  a  vertical  section,  and  runs  around  the  equator  of  the  <irl»  like  a 
cirde*  The  fluid  which  flllu  tlie  aqueous  chamber — ^the  aqueouahnmt»r — As  ptJlacid, 
only  exhibiting  a  trace  of  albumen,  and  ia  to  be  regarded  as  dilute  serum. 

The  anterior  surface  of  the  iris  is  uneven  on  account  of  little  bands,  having  a 
reticulated  brftnching  arrangement,  which  project  from  the  surfaces  and  have  little 
shallow  f ossse  separating  them.  Its  surface  is  covered  by  a  layer  of  small,  granular, 
irregular  cells,  which  is  prolonged  over  the  ligamentum  pectinatum  into  the  epithe- 
lium of  the  membrane  of  Desoemet  {BoUet,  Iwanoff), 

The  posterior  surface  of  the  iris,  on  the  contrary,  is  covered  by  a  thick  stratum 
of  small,  roundish  cells,  which  are  filled  with  dark  pigment  molecules.  The  aggre- 
gate of  these  cells  is  generally  described  as  the  pigment  layer  or  tapetum  of  the  iris. 
It  is  a  continuation  of  the  pigment  stratum  of  the  choroid  and  ciliary  processes. 
The  tapetum  is  somewhat  prominent  on  the  pupillary  margin,  and  forms,  as  it  were, 
a  border  about  it 

The  stroma  is  a  beautiful,  loose,  wavy,  striated  connective  tissue,  the  bundles  of 
which  intertwine  with  each  other,  partly  in  a  radiated,  partly  in  a  circular  course, 
and  stand  in  direct  connection  with  the  stroma  of  the  choroid  and  of  the  ciliary 
muscle.  This  fibrous  layer  is  interspersed  with  numerous,  generally  fusiform  or  stel- 
late, more  rarely  roundish,  molecular  cells,  whose  branches  unite  with  each  other  in 
a  reticulate  manner. 

In  the  most  anterior  layer  of  the  iris,  the  ends  of  the  fibres  of  the  ligamentum 
pectinatum  iridis  mingle  with  the  connective  tissue,  but  do  not  extend  over  the 
middle  of  the  iris.  On  the  whole,  the  tissue  is  here  much  more  thickly  woven,  so 
that  it  may  be  described  as  a  peculiar  layer,  as  the  anterior  boundary  layer  of  the 
iris  (Ilenl^), 

The  radiating  fibers  of  the  latter  incline  more  towards  one  another  at  the  edge  of 
the  layer  and  unite  into  denser  trabeculse,  which  bend  forward  like  a  hook  at  the 
periphery,  and  spread  out  like  a  fan  at  the  edge  of  the  membrane  of  Descemet 


I 
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Thae  trabecnlae,  whose  structare  differs  markedly  from  the  fibrillary  connective 
tiaBoe,  represent  the  suspensory  ligament  of  the  iris.  When  the  iris  is  tense,  this 
sppean  under  the  form  of  projecting  teeth,  the  intervening  spaces  of  which  are  filled 
with  a  less  dense  trabecular  tissue,  and  like  the  denser  fiber  bundles  are  covered  by 
a  continnous  epithelial  layer,  so  that  the  anterior  chamber  appears  completely  closed 
at  the  edge.  Backwards  and  outwards  the  ligamentum  pectinatum  is  lost  in  a  coarse 
mohwork  of  ramifying  and  anastomosing  trabeculse  without  nuclei,  which  fills  up 
the  interyening  space  between  the  periphery  of  the  iris  and  sclera.  It  is  con- 
nected with  the  connectiyc-tissue  stroma  of  the  ciliary  body,  and  represents  a  rudi- 
ment of  Fontana^s  canal,  often  so  well  developed  in  animals  (Iwaiioff^  Hollet). 

The  middle  and  strongest  layer  is  very  loose,  spongy,  and  has  wide  meshes.  In 
it  lie  the  yessels  which  make  up  the  principal  part  of  the  structure  of  the  iris.  These 
itietdi  out  in  rows  of  two  or  three,  in  a  radiate  course,  and  when  the  pupil  is  wide, 
in  1  zigzag  or  spiral  course;  they  branch  at  sharp  angles,  and  are  distinguished  by 
the  extraordinary  firmness  of  their  adventitious  tissue,  as  well  as  of  their  structural 
portioB.  This  is  thickened  iris  stroma,  and  contains,  instead  of  long  oval  nuclear 
cells,  those  which  resemble  them,  i,  e.,  nuclear  cells,  with  many  projections,  lying 
between  the  bundles  of  connective  tissue,  parallel  to  the  axis  of  the  yessels. 

The  yessels  of  the  iris  are  visible  through  the  cornea,  and  produce  the  beautiful 
ndiate  appearance  which  is  especially  marked  in  light-colored  eyes. 

Blue  irides  often  appear  entirely  without  pigment  in  their  structure.  Their  color 
i^in'^inter/erence  pJienamenon^''^  an  effect  of  the  parallel  arrangement  of  very  fine 
colorless  fibers  in  the  anterior  boundary  layer  (Henle),  Frequently,  however,  there 
ire  found,  especially  in  the  pupillary  zone,  irregularly  interspersed,  yellowish-brown 
tpotaand  strise,  which  have  their  origin  in  a  collection  of  golden-yellow,  dark-red,  or 
brownish  granular  pigment,  in  the  ramifying  ceUs,  and  in  the  interstices  of  the 
tiawe.  In  brown  and  black  irides  these  cells  are  thickly  filled  with  dark  pigment, 
tnd  quite  a  quantity  of  it  lies  free  in  the  stroma. 

Enveloped  in  the  stroma  are  bundles  of  smooth  muscular  fibers,  having  a  circular 

courae.    These  are  mostly  collected  on  the  border  of  the  pupil,  and  form  there  a 

veiy  marked  sphincter  muscle.     Tlie  radiating  fibers  which  represent  the  dilator  of 

the  pupil  are  united  in  bundles,  which  extend  in  a  radiating  manner  from  the  ciliary 

border  of  the  iris  towards  the  pupillary  margin.     They  are  connected  with  one 

mother  in  their  course  by  fibers  ramifying  at  an  acute  angle,  and  end  towards  the 

popillary  margin  in  a  kind  of  network,  and  finally  pass  into  the  sphincter  of  the 

papil  {Kblliker^  Merhel,  DogieT).     These  radiating  fibers,  in  connection  with  others 

nmning  concentrically,  which  cut  the  first  at  almost  a  right  angle  and  are  intimately 

connected  with  them,  form  a  peculiar  thin  layer,  the  posterior  limiting  layer  (Henle), 

which  lies  between  the  loose  middle  layer  and  the  pigmentary  layer,  and  has  been 

often  regarded  as  a  tissue  allied  to  the  limiting  membrane  of  the  choroid. 

The  arteries  come  entirely  from  tlie  great  vascular  circle  of  the  iris,  which  lies 
within  the  ciliary  muscle,  close  to  the  borders  of  the  iris,  and  which  is  formed  from 
the  two  long  posterior  and  from  branches  of  the  anterior  ciliary  arteries.  They  ex- 
tend with  much  division  and  reunion  to  the  pupillary  border,  where  they  pass  into 
the  reins.  In  this  way  they  give  off  little  branches,  which  are  lost  in  a  fine  network 
in  the  tissue  of  the  iris  and  of  the  sphincter  muscle.  In  the  neighborhood  of  the 
papillary  border,  some  of  their  branches,  which  pass  out  at  nearly  right  angles  from 
the  main  trunk,  form  by  anastomosis  a  second  very  superficial  vascular  circle,  the 
etmc/iM  arteriomuiridU  minor  {Leber). 
16 
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The  veins  of  the  iris  have  a  Tery  etmilar  course^  but  lie  nearer  to  the  paeterior 
surface  than  the  anterior.     They  arc  ooimected  by  the  blood- veasels  of  the  ciliary 

I  muscle  with  the  anterior  ciliary  Teina,  The  principal  part  of  their  blood,  howcvef, 
pa.sses  to  the  injier  Burfaoe  of  the  ciliary  processes,  through  fasciculated  branchea, 
which  communicate  with  each  other  very  frequently.  The  thick  vcuoub  network  of 
the  ciliary  proceas<es  extends  itself  directly  into  thei^«a  torticomeoi  the  choroid  and 
collects  again  in  the  posterior  ciliary  veins  {Lehar). 

The  nerves  of  the  iria  and  of  the  ciliary  muscle  are^  chiefly,  branchts  of  the 
trifaaal  (Oth)  and  oculo-naotorios  (3d) ;  and  the  sympathetic 

They  appear  chiefly  as  ahort  ciliary  Derres,  pwsiog  out  from  the  ciliirj  gwigljoti  to  th» 
posterior  KDrrocg  of  the  scleral  lea,  «tid  paiamg  through  this^  eoDtinulag  tbemfteltes  fprwAfd  inW 
tho  lo^^ealted  hmina/u§6a  of  the  choroid. 

Ooly  one  braneh,  or  more  frequeoUy  tiro  junsll  brenches  pii«a  directly  off  from  the  auo- 

ophthulmio  nerre,  of  which  one  generally  lalcea  a  bmDoh  from  the  cilia nr  gacgiioDp  and  pKaaes 

1       through  the  acterotica  oo  the  boer  side  of  tbe  optio  serrep  sAer  havitig  divided  Into  ftcT«ral 

bi-aachei. 

I  Tbeie  are  called  the  Jong  ciUary  Berrei,    The  corneal  nerfca  pass  oflTfrom  ibo  long  and  tbort 

Biliary  ocnret  in  the  ciliary  muaclo, 

The  remainder  are  lost  in  ao  abundaai  and  thick  tiwuej  from  irhich  the  mnscle  rt»elf  md  lh» 

iris  are  pro  tided  to  tome  extent  with  nerves.    The  nenres  proper  of  the  iris  gtneratty  bave  a 

'^         radiate   coursei ;   ibey  are^  ho  we  re  r^  much  diTldcdj  and  anaatomoie  wiUi  each  other,  so  that 

nnnieroas  arcs  are  formed  with  their  coaTCiity  toward  Ibe  papilluy  margia  aad  a  network 

_£       which  ii  continued  even  to  the  outormost  border  of  the  im^ 

Kosology.^The  point  of  origin  and  the  principal  seat  of  th#  tis^ane  prolifem- 
Hon  are  the  stroma-eells  \  still,  the  conneo live- tissue  intercellular  sabstance  and  mn»- 
enlar  fiber-cells,  as  well  as  the  tapetom,  take  an  active  part  in  the  prooeas. 

So  far  at  oar  obserratioDS  hitherto  extend,  only  those  proceues  repeat  themselTes  In  an  iritis, 
'  which  characterize  iDflammatiun  in  other  parts  haTiog  a  bssis  of  coonectiTe  tissue.  The  eellular 
elements  first  swell  somewhat,  their  contents  become  turbid,  and  they  excrete  a  molecular  mass, 
which,  under  some  circumstances,  may  be  a  fatty  granular  substance.  This  is  chiefly  collected 
about  the  nucleus,  which  becomes  somewhat  increased  in  sixe,  roughly  granular,  and  eren 
changes  its  form. 

These  changes  are  the  most  striking  fh>m  the  beginning,  in  the  stroma-cells,  especially  in  those 
which  belong  to  the  connectire  tissue  accompanying  the  blood-ressels.  Their  nuclei  are  often 
found  in  a  state  of  germination  and  separation.  Less  striking,  if  at  all  eTident,are  the  alterations 
in  the  tapetum  and  in  the  muscular  filamentary  cells.  In  the  pigmented  stroma-cells  the  process 
is  often  not  rery  marked.  The  fact  that  these  cells  often  retain  their  normal  appearance  for  a 
long  time,  may  support  the  assumption  that  they  take  little  or  no  part  in  the  changes.  Still, 
there  often  hare  been  obserTcd  rery  striking  alterations  in  the  color  and  amount  of  pigment  in 
these  cells,  fatty  degeneration  of  the  cellular  contents,  eren  outgrowths  and  true  proliferation  ; 
and  on  the  other  hand  also  their  partial  destruction  has  been  obserred.  The  intercellular  substance 
is  also  occasionally  relaxed,  and  swells  somewhat  on  account  of  the  dilatation  of  the  Tessels,  and 
the  infiltration  with  a  serous  or  gelatinous,  finely-molecular  substance  interspersed  with  fat  cor- 
pascles,  and  occasionally  of  a  reddish  color,  from  dissolred  hematine. 

Subsequently  a  Tariable  quantity  of  neoplastic  elements  calls  our  attention  to  the  tissue  of  the 
iris.  They  are  often  arranged  in  rows,  which  generally  follow  the  course  of  the  Tessels.  In 
other  cases  they  are  collected  together,  or  appear  scattered  without  order  in  the  intercellular 
substance.  Their  shape  and  subsequent  condition  change  according  to  the  character  and  stage 
of  the  inflammation.  It  is  generally  the  recent  nuclear  cells  which  proliferate  and  undergo 
the  most  different  stages  of  higher  formation.  The  newly-formed  elements  often  ner er  reach  a 
higher  form  of  deTelopment  They  change  rather  into  pus-KSorpusoles.  In  rery  many  cases 
even,  only  a  small  portion  of  the  contents  becomes  true  nuclear  cells.  The  proliferation  results 
in  nuclei,  which  are  in  great  excess,  and  either  go  on  to  further  proliferation,  or  immediately  again 
nndergo  fatty  degeneration  and  are  destroyed. 
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Somedmee  the  morbid  prodnct  is  very  scanty.  It  contains  no  new  forroationk 
wbkli  can  be  diatinotly  separated  from  the  tissue  proper  of  the  iris,  but  is  indicated 
onlj  bj  a  more  or  less  marked  discoloration  and  swelling  of  the  membrane.  The 
name  urotu  has  been  given  this  form  of  iritK  In  by  far  the  greater  n amber  of 
cftws  the  inflammatory  tl*sne  proliferation  leads  to  the  development  of  ne(>pla>tio 
growtlia,  which  may  be  distingnislied  with  the  naked  eye. 

1.  These  latter  are  ciiiefly  of  the  nature  of  connective  tissne.  Their  shape  varies 
exceedingly.    Thej  most  freqnentlj  occur  as 

a.  Paj^Ulary  exereseenesi,  which  are  scattered  near  the  pupillary  margin,  in  the 
stroma  proper  of  the  iris,  perforating  the  anterior  or  the  posterior  boundary  layer, 
and  coming  in  contact  with  the  anterior  capsule,  which  thej  quicklj  adhere  to, 
esniing  a  so-called  posterior  synechia. 

They  are  originally  of  a  warty  or  nodular  shape,  but,  after  their  union  with  the 
capsule,  often  are  span  out  to  threads.  If  they  are  close  to  each  other,  they  readily 
ma  together,  and  thus  form  a  more  or  less  broad  ridge,  which  reaches  from  the 
pnpilliiry  mor^iin  to  the  capsule.  When  there  is  a  considerable  development  of  such 
prodncts  in  the  whole  circumference  of  the  pupillary  border,  the  pupil  becomes 
completely  closed,  the  papillary  excrescences  unite  to  form  a  more  or  le^s  thick 
peeado^nembrane,  which  covers  the  center  of  the  capsule,  and  either  unites  itself  to 
it,  or,  what  ia  more  rare,  it  may  be  separate,  and  freely  raises  up  from  it.  In  excep- 
tional eases  this  new  formation,  on  account  of  its  great  thickness,  deserves  rather 
tlie  name  of  a  plug  (pritp/)  than  a  membrane. 

Tb«ee  papillary  oatgrowths  generally  consist  of  a  Btructuretess,  finely  granular  or  radiated 
•trooia  or  base,  in  which  not  anflrequently  isolated  neoplastic  vessels,  but  always  a  varying 
munber  of  cellular  formations,  lie  imbedded.  These  latter  generally  contain  much  pigment,  are 
•ofDctimca  iiregularly  shaped,  and  subdivided  into  larger  and  smaller  divisions.  Sometimes  they 
are  exactly  like  the  normal  stroma-cells,  elongated,  and  furnished  with  numerous  processes. 
Besides  this,  there  are  often  found  in  the  various  stages  of  development,  in  not  so  lar^e  number, 
Bodeated  cells  devoid  of  pigment,  free  nuclei,  masses  of  free  pigment,  Ac.  Where  such  out- 
growths have  united  and  become  broad  zones,  or  a  membrane  closing  the  pupil,  we  may  not 
unfrcqoentJy  see  in  their  structure  a  number  of  bundles  of  fibers,  which  extend  in  a  radiate  direction 
toward  the  center  of  the  pupil,  and  then  form  a  very  irregular  network.  On  the  papillary 
margin  of  the  iris,  however,  they  pass  out  of  the  pseudo-membrane,  and  extend  to  the  anterior 
or  posterior  surface  of  the  pupillary  zone  of  the  iris,  in  the  form  of  isolated  fibers,  and  these  are 
lost  in  the  stroma.    (  Wtdl.) 

5.  Granulatums. — ^These  are  most  frequently  and  beautifully  developed  in 
prolapeed  portions  of  the  iris,  which  thus  not  nnfrequently  acquires  the  appearance 
of  a  beantifuiy  granulating  ulcer.  Where,  however,  the  cornea  has  preserved  its 
continuity,  the  peculiar  granulations  are  only  rarely  elevated  above  the  surface. 
Generally  the  tissue  of  the  iris  becomes  loosened  in  consequence  of  a  luxuriant 
derelopment  of  conner^tive  tissne,  and  becomes  somewhat  spongy.  True  granula- 
tions are  rocst  frequently  seen  on  the  anterior  surface  of  the  iris.  In  some  casea 
thej  cover  the  wliole  iris,  and  even  the  pupil.  On  the  posterior  surface  they  are 
rare;  they  have,  however,  been  known  to  occur  even  there,  in  isolated  cases,  as  a 
eontinuous  layer,  which  covered  the  whole  iris  posteriorly,  and  thus  closed  the 
pnpiL  They  are  found  in  the  stroma  proper  of  the  iris,  and  are  not  seen  on  the 
furface. 

The  grsnolating  iris  appears  intenipersed,  thmughpat  its  whole  thickness,  with  neoplastic 
nuclei  aad  cells.  These  are  partially  arranged  in  rows,  and  press  upon  the  i«'roma,  and  seem  to 
diaarraoge  its  ovclear  cells,  which  have  been  very  much  altered  by  diseased  action.    They  them* 
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MlVca,  hoirever^  exhibii  the  moit  difffrcnt  degrees  of  derdopmciitf  hare  gtowitig  in  ■  fujiifc»nD 
Siiape^  and  tjmg  on  each  other  in  cords  or  stHngs^  in  order  to  form  vetaeh;  in  aoolUer  p]iic« 
IImj  htwit  procesiieii  aod  bvcome  aitnibr  lo  cotmecliT a- tissue  corpoAolea ;  again,  by  an  abuDdaot 

.prodvotioo  of  pigment,  thoj  often  changq  to  dark  strntDa-eetb,  and  excrete  a  greater  or  lesi 
^nantitjof  intci'cdluUr  aub^tancH},  which  frequently  conipkt^j  the  picture  of  oeoplA*tic,  tascular, 

•  and  piglfiented  cDDOtictire  tiasue  bf  diatluct  libroua  stride.  The  poAterior  boiindarj  lajer  and 
Ifae  tftpetum  tuke  an  ^tivu  part  la  tlie  pmceu^  A&d  niso  pa^  compLetelj  into  the  process  of  proli" 

,  tevtioil,  ifgraniilat[oD<  arise  on  the  posterior  autfiti^. 

«..  ^mm^  Tum<wa. — These  ar«  nodular  ooUectlona  of  inflammfttory  prod  nets 
▼aryiog  greatly  in  iJie,  wliich  have  their  origin  deep  m  the  atroma  of  the  iri?,  and 
'extend  out  from  its  anterior  surfuco,  ODiting  thomielves  tokrger  tumorSj  then  c«ver- 
'iDg  conriderable  portions  of  the  iria,  and  U>  some  extent  the  anterior  chamber.  They 
ooQtain  A  varying  amotmt  of  pigment  and  ¥ea»eU. 

The  gniDtny  nature  of  the  tiodul?^  appearing  In  iritis  wikA  conjectured  «om«  titoe  tmce, 
:  (  FSroAow).  Reeentlj;  exact  eiamsEiations  hatTe  shown  the  fonnAtiofifl  of  such  tunioi^  to  be  the 
.Mine  witih  that  of  the  true  ajphilitic  gnmmy  tumors.  A  tumor  of  this  Lind^  as  targe  ttik  n.  pe«^ 
.  wai  found  to  be  composed  of  recent  con necttre- tissue  celU^  thickly  crowded  tiigetheT  with  strongly- 
reflraeting  nuckif  which  were  in  the  process  of  proliferation ;  tdso,  composed  of  fusiform  ttWn 
with  ft  diflti»ct  cell'W^lJ.  These  were  generally  arranged  in  a  eertnin  eouriiie*  and  indicated 
'ineipientneop  I  Otitic  vessels.  The  tumor  in  question  contained  stroma-f^ella  in  the  praccs?^  ef 
ineretiey  nud  scattered  mosses  of  pigment.  The  organic  muscular  fibers^  inrotred  In  the  tninori 
Mreie  deititijcd.  The  Tea«cl$  of  the  iris  wcro  very  much  distended  mid  iitcr«&A«d  by  netr  forma- 
tion; that  la  p  the  to  in  or  wai  very  rascular.     (€t>lbtrfj\ 

Again,  oaaea  ware  alio  obaerred  where  the  demenia  indieated  ttie  tnelpieBl  d^geatratton  fey 
.the  haiineaa  jmd  fiUtj  contanta  of  te  eeUa»  or  whidi  were, ereni  in  part  dtin^fedlnj!^ 
.  The  condition  of  theae  tnmora  ia  at  leaat  TariaUe  aocording  to  time  and  oirOoMniioaa.lM*tiiair 
.  different  terminations  teach  as  {Hippel^  Neumann), 

Their  appearance  ia  alao  not  necessarily  connected  with  the  existence  of  secondaiy  ayphilia ; 
and  on  the  other  hand,  with  an  undoubted  syphilitic  basis,  they  show  nothing  by  which  they  may 
be  distinguished  ^m  simple  inflammatory  products.    (  Virchoio), 

2.  In  another  class  of  oases  the  products  of  the  proliferation  of  tissue  have,  from 
the  beginning,  the  character  of  pus.  In  individual  cases  pus-cells  have  been  fonnd 
in  the  tissue  of  the  iris,  arranged  according  to  the  course  of  the  vessels.  Excep- 
tionally, small  collections  of  pns,  true  abscesses  occur.  They  occasionally  break 
through  anteriorly  and  leave  behind  an  ulcerative  loss  of  substance,  or  a  true  per- 
foration with  shreddy  edges  infiltrated  with  pus.  Under  certain  circumstances  the 
iris,  as  a  whole,  may  be  changed  into  a  mass  of  pas,  and  be  entirely  destroyed  by 
purulent  infiltration. 

As  a  rule,,  however,  the  pus  appears  more  in  the  form  of  a  secretion  on  the 
surface  of  the  iris.  The  stroma  is  interspersed  with  recent  cells.  *  Still,  these  do  not 
bear  the  character  of  pus-corpuscles.  Only  a  coating  of  luxuriant  nuclei  and  cells 
is  found  on  the  surface,  which  are  shown  to  be  the  proximate  source  of  the  pns  by 
their  fatty  contents  and  their  whole  structure.  It  gradually  collects  on  the  fioor  of 
the  aqueous  humor,  and  forms  a  hypopyon. 

Hypopyon  often  consists  entirely  of  fluid  pus,  which  changes  its  position  with 
every  movement  of  the  eye.  The  pns  of  hypopyon,  however,  often  contains  thick, 
flaky  coagulations,  which  are  not  movable;  first,  on  account  of  their  weight; 
secondly,  because  of  their  disposition  to  adhere  to  the  walls  of  the  aqueous 
chamber. 

Sometimes  these  coagulations  project  forward  in  mass,  and  form  a  kind  of  frame- 
work, in  which  the  fluid  pus  is,  as  it  were,  divided  into  compartmenta,  so  that  on  a 
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diiDge  of  position  of  the  eye,  it  does  not  alter  its  sitaation.  The  pus  appears  some- 
diiMs  streaked  with  red,  from  extravusated  blood,  or  it  may  even  be  of  a  uniform 
nd  color. 

It  ii  DOW  oerUin  that  its  origin  is  not  to  be  excIusiTelj  sought  for  in  the  iris,  but  s  portion  of  it, 
at  ksst,  arises  from  the  epithelial  layer  of  the  membraM  qfDtteemd,  and  from  the  ciliary  muscle, 
wU^  isaffoeted  with  it  {Eatner,  Boetr,  Or<^fe,) 

Complioatioill. — ^Besides  the  ciliary  rauscle,  whose  participation  is  probably  a 
rale,  the  ciliary  body  often  takes  part  in  an  inflammation  of  the  iris,  in  which  case 
die  process  takes  the  name  of  irido-eylclitis.  If,  however,  the  ciliary  body  be  drawn 
into  the  process,  it  not  unfreqaently  happens  that  the  corresponding  portion  of  the 
sclerotica  £s1ls  into  a  state  of  inflammatory  proliferation,  in  which  even  the  anterior 
portion  of  the  vitreoos  humor  participates,  and  brings  to  light  connective  tissue,  or 
ponilent  prodaets  in  its  structure. 

Irido-choroiditis,  also,  frequently  occurs.  It  generally  appears  connected  with 
retinitis  and  hyalitis.  Not  unfrequently  the  iritis  is  only  a  symptom  of  panoph- 
thslmitis.  Most  frequently,  however,  the  iritis  is  complicated  with  inflammation  of 
the  oomea,  the  so-called  kerato-iritis,  and  with  capsulitis,  irido-capsulitis.  An 
inlUmmation  of  the  whole  lenticular  covering  is  rarely  observed  in  connection  with 
miriUs. 

Symptomti — TheM  are,  a  peculiar  discoloration  of  the  iriij  Um  of  its  normal 
sfpearance^  and  sluggishness  or  immobility  of  t?^  pupil,  which  is  generally  very  much 
esiUraetedy  together  viith  the  symptoms  of  a  more  or  less  severe  ciliary  irritation.  To 
tkse  characteristics,  in  the  greater  number  of  cases,  may  he  added  symptoms  which  are 
f**sedljf  morbid  products,  varying  in  amount  and  nature,  and  which  are  notrecog- 
^kshle  with  the  naked  eye. 

1.  The  change  of  structure  of  the  iris,  depending  upon  the  proliferation  of  tissue, 
nukes  the  arched,  vascular  ramifications  less  distinct,  so  that  the  surface  of  the  iris, 
which  in  s  normal  state  is  so  beautifully  marked,  has  more  of  a  regular,  velvet-like, 
s  doU,  glistening  appearance;  with  this  the  color  itself  changes.  Blue  and  gray 
irides  become  discolored  to  a  dirty  slate-color  or  yellowish  green.  Black  or  brown 
irides  change  to  an  ochre,  a  cinnamon-color,  a  ferruginous  red  or  brownish  red. 

lo  order  to  find  these  symptoms  in  every  case,  a  comparison  of  both  irides  is  indispensably 
Mcmarj.  Without  this  precaution,  considerable  changes  in  color  will  be  often  overlooked. 
Voreoirer,  it  should  be  remarked,  that  an  iritis  is  not  present  in  every  case  where  the  iris  is  dis- 
ttlored,  snd  its  normal  appearance  seems  to  he  gone. 

These  appearances  are  also  a  part  of  the  symptomatology  of  many  of  the  permanent  results 
<f  iritis. 

Bcaidet,  eren  very  striking  discoloration  of,  and  indistinctness  in  the  normal  appearance  of, 
Ac  iris,  are  frequently  only  apparent,  and  occur  with  perfect  integrity  of  the  iris,  and  belong 
■tirdyand  alone  to  the  account  of  inflammatory  opacity  of  the  cornea,  or  turbidness  of  the  aque- 
•u  humor.  Only  the  most  exact  observation  of  all  the  other  symptoms,  but  especially  testing 
Ibe  mobility  of  the  pupil,  can  here  protect  us  from  an  error  in  diagnosis. 

S.  A  further  necessary  result  of  the  proliferation  of  tissue  is  the  inability  of  tha 
iris  to  react  to  variations  in  the  illumination,  i.  e.,  sluggishness  or  complete  immobilitf 
•ftke  pupil.  Indeed,  there  can  be  no  idea  of  an  inflammation  of  the  iris,  where 
its  mobility  has  suffered  but  little.  Even  if  the  muscular  elements  have  pre- 
ferred their  integrity,  they  must  be  very  much  limited  in  their  action  in  the  stroma, 
•voUrn  by  the  proliferation  of  the  element^,  as  well  as  in  the  overloaded  vessels  of 
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the  iris.  Great  alnggisbnesB,  or  complete  immobility  of  the  pupil,  is  therefore  an 
IttdispeDsable  requirement  in  order  to  enable  ns  to  make  a  diagnosis  of  iritis.  Still, 
at  the  same  time,  the  fact  is  to  be  considered,  that  an  iritis  is  oocaaionally,  and  espe- 
cially in  the  beginning  of  the  process,  confined  to  a  part  of  the  iris,  and  therefore 
the  disturbance  of  function  maj  be  also  partial. 

Id  the  iDvestigation  of  these  symptoms,  the  greatest  care  is  neceasarj  to  g^ard  against  dcccp- 
tiou.  Id  order  to  test  the  reaction  of  the  iris,  the  patient  should  be  so  placed  that «  moderately 
strong  light  (ordinary  daylight  is  beet)  falls  obliquely,  from  one  side  only,  upon  the  eye.  The 
unaffected  eye  should  be  closed,  not  only  with  the  hand,  but  also  with  a  folded  cloth,  so  that  ereiy 
trace  of  light  be  absolutely  excluded  from  it  The  examiner  now  places  himself  in  such  a  posi- 
tion before  the  patient,  that,  while  he  throws  a  very  dark  shadow  on  the  uncovered  eye  with  his 
band,  he  keeps  ihe  pupil  in  plain  sight.  Now,  fixing  his  eye  upon  the  edge  of  the  pupil,  by 
removal  of  the  hand  a  bright  light  is  thrown  upon  the  eye,  and  then  the  eye  is  again  shaded,  and 
so  on.  One  or  two  changes  of  light  and  shade  will,  as  a  rule,  enable  us  to  conclude  as  to  the 
reaction  of  the  iris,  and  by  attentively  following  ail  the  precautionary  rules,  the  slightest  pucker- 
ing of  the  pupillary  margin  may  be  detected.  Covering  the  unaffected  eye  with  a  folded  clotli  is 
necessary,  because  simple  closure  of  the  lids,  or  covering  the  eye  with  the  hand,  is  not  suflScient 
to  keep  away  all  the  light.  A  light  acting  upon  the  unaffected  eye  narrows  also  the  pupil  of  the 
one  that  is  diseased,  and  thus  considerably  weakens  the  contrast  between  the  light  and  shadow 
acting  upon  the  latter,  so  that  with  a  slight  amount  of  reactionary  power,  the  iris  in  the  affected 
eye  may  appear  firmly  fixed,  although  it  is  still  movable.  A  strong  light,  and  a  deep  shadow, 
are  necessary  in  order  to  excite  a  sufficient  contrast,  and  thereby  produce  the  strongest  possible 
reaction.  The  edge  of  the  pupil  should  be  kept  in  view,  as  well  in  the  shadow  as  in  the  light 
If  this  is  not  done  when  the  hand  is  removed,  the  contraction  of  the  pupil  is  already  over  before 
the  examiner  has  distinctly  seen  it  so  that  even  considerable  contractions  may  escape  observation. 

Where,  in  spite  of  all  this  careful  examination  in  repeated  changes  of  light  and  shade,  no 
motion  of  the  pupil  is  seen,  we  conclude  that  there  is  probably  loss  of  reactionary  power  on  the 
part  of  the  iris.  In  doubtful  ca8e8,a  solution  of  atropine  furnishes  a  means  of  making  one's  self 
certain.  Where,  after  the  use  of  this,  the  pupil  is  greatly  and  regularly  enlarged,  a  severe,  com- 
plete iritis  is  certainly  not  present. 

When  partial  iDflammation  of  the  iris  exists,  a  partial  dilatation  of  the  pupil  by  the  use  of 
atropine,  or  by  shading  the  eye,  is  naturally  not  prevented.  It  should  not,  however,  be  forgotten 
thtit  a  want  of  effect  of  atropine  does  not  always  indicate  an  iritis,  since  the  immobility  of  the  iris 
may  also  have  its  origin  in  very  many  other  conditions ;  in  posterior  synechia,  in  paralysis,  atro- 
phy, &c.  Besides,  it  is  well  to  consider  that  very  severe  conditions  of  irritation  of  the  ciliary 
nervous  system,  such  as  those  which  not  unfrequently  accompany  keratitis,  may  very  much  lessen 
the  eQ'ect  of  atropine,  or  even  cause  it  to  have  no  effect  at  all. 

8.  Furthermore,  an  intumescence  results  from  the  inflammatory  proliferation  of 
ti-suo,  and  fr.»ra  the  accompanying  liyperajmla  and  serous  infiltration  of  the  tissue. 
This  becomes  evident  as  well  by  increase  in  thickness,  as  by  enlargement  of  the 
width  of  the  iris;  that  is,  contraction  of  the  pupil.  The  thickening  is  generally  not 
very  nwirked.  Of  course,  the  inflamed  iris  often  appe  irs  relaxed  and  pushed  forward 
somewhat,  so  that  the  aqueous  chamber  nppears  smaller;  but  this  latter  symptom  is 
generally  rather  the  rcbult  of  a  diminution  of  the  Jiqueous  humor.  The  contraction 
of  the  motionless  pupil  is  generally  very  evident,  although  it  is  not  a  const  mt  symp- 
tom, for  the  iris  may  be  inflamed,  with  every  possible  diameter  of  the  pupil. 

Contraction  of  the  pupil  has  been  by  many  described  as  resulting  alone  from  an  increased 
contraction  of  the  sphincter-muscle.  But  it  is  often  first  seen  in  stages  of  iritis  in  which  we  have 
every  reason  to  suppose  that  the  functions  of  the  sphincter  have  been  completely  destroyed 
Besides,  the  proof  of  the  dependence  of  the  phenomenon  on  the  swelling  lies  in  the  fact  that,  eveu 
in  old  paralysis,  or  entire  degeneration  of  the  iris,  such  as  occurs  in  inveterate  glaucoma,  u 
quickly-appearing  iritis  causes  an  angular  projection  of  isolated  parts  of  the  pupillary  mar^'in. 
and  in  general  after  adhesion  of  two  parts  of  the  pupillary  margin,  the  arch  of  the  latter  Iving 
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bitwveii  U  not  neoeiiirilj  limited  to  a  projection  forwerd  in  •  itraight  line,  bat  preeiee  oat  over 
tUe  with  m  dittinet  oonTexity  back  apon  tlie  capanle.  Thia  proceia  ia  exactlj  oppoaite  to  aoj 
■itmlar  action. 

It  ia  aliown  bj  Uiis,  that  maacaiar  action  doea  not  come  into  coueideration  in  inflammatory 
aoatraction  of  the  pnpil,  bnt  tha;  ii  can  be  on^  oonaidered  aa  an  a^javant 

4.  SypertBmia,  on  account  of  the  density  of  the  walls  of  the  vessels  of  the  iris,  is  not 
readily  perceived  even  when  it  exists.  It  has  already  been  said,  that  the  httmo- 
dynamio  conditions  of  the  intraocular  space  are  not  favorable  to  the  development 
of  severe  hyperfemia. 

Tery  exoeptionably,  we  find  that  one  or  more  greatly  enlarged  branches,  cTidently  venous, 
ifpear  oo  the  aorface  of  the  iris,  and  hare  a  very  irregular  course.  This  is  occasionally  the  case 
in  the  later  atagea  of  chrouic  iritis,  when  the  tissue  of  the  iris  has  already  suffered  very  much  and 
is  hr  advanced  in  atrophy. 

Bfeod-eztraTaaat]ona»  aa  a  reault  of  the  disturbance  of  circulation,  howcTcr,  are  not  often 
ibisrved  here.  They  appear  aa  blood-colored,  macerated  spota  in  the  parenchyma  of  the  iria. 
Ooossinnally  tliey  show  themselTes  by  the  bloody  color  of  iritic  products,  or  aa  free  effusions  into 
tliaaq,oeoaa  chamber,  aa  the  so-called  himopbthalmia  or  a  bypohima. 

If^  however,  the  hypersmia  in  the  iris  itself  be  not  very  distinct,  it  is  marked  on 
the  anterior  ciliary  vessels,  and  its  collateral  branches,  by  the  development  of  an 
extremely  fine  vascular  network  in  the  anterior  episcleral  zone.  This  is  one  of  the 
most  constant  symptoms  of  iritis.  It  is  even  found  in  the  simple  irritations  of  the 
irii,aQd  belongs  in  general  to  the  first  premonitions  of  the  inflammation  in  question. 
The  injected  episcleral  tissue  is  at  the  same  time  generally  infiltrated  with  serum. 
Often  the  ooigunctival  tissue  lying  over  it  participates  in  the  hypersmia  and 
edematous  swelling,  and  elevates  itself  in  the  form  of  a  broad,  flattish  ring — a  so- 
eiUed  uueular  ring  around  the  cornea. 

The  byperBmic  redness  of  the  episcleral  vascular  network  is  generally  very  bright,  CTtdently 
tftcrisl,  and,  on  account  of  the  deep  situation  of  the  network,  plays  more  or  less  into  a  rose  or  Ulao 
color.  Occasionally  the  sides  exhibit  a  Tery  distinct  shade  of  brown.  The  conjunctival  vascular 
risg  vsries  in  its  color  from  a  bright  blood-red  to  a  bluish  red,  indicating  the  more  arterial  or 
vescws  character  of  the  disturbance  in  circulation. 

Formerly  an  unjustifiable  diagnostic  value  was  ascribed  to  the  various  shades  of  the  episcleral 
ndncsB.  It  waa  believed  that  a  syphilitic  basis  for  the  iritis  could  be  found  when  the  color  was 
brown ;  when  blue,  that  it  was  due  to  gout ;  when  of  a  bright-red  color,  to  rheumatism,  Ac.  This 
ii  decidedly  incorrect  The  origin  of  the  brown  shade  is  by  no  means  explained.  The  predomi- 
B  of  a  bright  or  a  bluish  color  depends  upon  the  excess  in  the  disturbance  of  the  arterial  or 
I  circulation. 


It  is  still  important  to  remark,  that  exceptionally  a  very  severe  iritis  may  run  its 
foorse  without  any  exhibition  of  marked  hyperaBmia  of  the  episcleral  tissue.  In  the 
eoone  of  puerperal  fever,  of  typhus,  of  ))ya)mia,  &c.,  we  often  have  an  opportunity 
of  ob^rving  such  a  variety  of  inflammations  of  the  iris. 

The  hyperiemia  is  frequently  not  limited  to  the  vascular  ring.  The  whole 
eonjnnctiva,  and  even  the  li^ls,  appear  very  much  reddened  and  swollen.  Especially 
the  border  of  the  upper  lid  is  often  decidedly  swollen  and  markedly  red,  its  integi^ 
ment  tf nse,  shining,  and  sensitive. 

ft.  The  most  inconstant  symptom  of  iritis  is  the  pain.  Thht  is  net  unfrcquently 
entirely  abs  nr,  or  so  slight  that  it  scarcely  excites  the  attention  of  the  patient.  In 
other  cases  it  appears  among  the  prodomata,  and  gradually  increases,  becoming  very 
severe. 


it  la  c  ^      '  dtOereai  palieais  ns  blitagi  bonng,  Htickingf  prvssLiig»  and  aa  oti.    Ertrj 

^xternml  c  m      xiMtba  iticrGOEes  it.    Vety  oflett  it  ia  utiited  witb  photapLobia,  •ppe*ritig 

•otnetimeL ^.^rrqptedlj,  AometiDiea  witb  remi&sjana  aud  exerbiLtioDS,  agiiKia  )ti  «&  ioiejrmitteDt 

fortn^  and  with  paroxy^im»  c>ecnrring  &t  reguJflr  op  irregnlnr  Umea  of  daj,  it  shadow b  Ibe  picture 
or  the  di^aSQ  io  ibe  moat  Taried  way.  To  this  mar  bo  arldcd  that  tt  very  ufLeo  doc«  oot  remdi] 
tunQned  to  the  globe*  but  radiates  m  variati»  dir«ctLOD«  id  tbe  ooqis«  of  the  TitiDtal  Gerre%  more 
•Tuely  JD  the  eourae  of  the  infra-orbital  of  iofra-maJciHiu-j. 

-   The  ccrohrum  at^o  rery  oflen  show  a  (ta  participation  bj  more  or  les»  serera  cepbtlalfU* 
fb  it  the  iGtcatitial  eaaal  oflea  participates  in  the  morbid  proeMs*    Loss  of  appetite,  ™*ting 
tODgue,  pcrrertcd  tnate,  aa  iadiaaticmloroEDitoractaa]  roaailing,  betraj  thia  participation* 
lere  ii  often  febrillfl  a^tioa. 


6.  There  is  nlwnys  considerable}  impairmeQt  of  vision  in  iritis^  TliU  is  occa* 
aionally  tbe  only  syinptoni  whtcL  r^""  ♦^^'^  p'**;ient's  attention  to  lb©  exbtence  of 
tbe  afTectioD*  It  n' suits,  on  ^e  on<  id,  from  the  paralysis  of  the  muscles 
prodaoed  by  the  proHR^ration  of  tissue,  ituu  from  the  loea  of  the  power  of  acoooa- 
modation,  and  the  ability  to  eontraot  the  pupil  a^  h  required*  Oo  tbo  other  hand^ 
it  in  ay  be  a  result  of  inflammatory  produeta  deposited  In  the  pupil  (See  OapmUkr 
Catarmt,) 

7.  The  papillary  growths  on  the  pupillary  margin  are  frequently  so  exocedinglv 
pmall  and  scattered  so  sparingly,  that  they  are  only  with  diffionlty  reo^^gnizeti  witfi 
the  naked  eye :  so  long  as  the  intia  eibts  and  the  pupil  remains  immovable^  and  the 
more  eo,  since,  on  account  of  the  great  amonnt  f  pigment  which  they  contam*  they 
are  scarcely  to  be  diatlnguished  from  tho  blac  pupHf  wo  must  look  \^tj  closely, 
and  often  seek  the  ass^Ietance  of  oblique  illumlu  bioQi  in  order  to  reeognUe  them  ai 
very  small  brown  nr  black  elevations.  Of  coursOj  tliey  become  more  marked  in 
proportion  to  the  in  crease  in  &ij!e-  Ridges  formed  by  the  deliqueeeeoce  of  the 
outgrowths  thickly  pressed  together  can  scarcely  be  oyerlooked. 

These  are  from  a  light-brown  to  a  dark-brown  and  even  dull-black  color,  often  a 
quarter  of  a  line  broad,  surrouuding  a  larger  or  smaller  arc  of  the  pupillary  margin, 
following  all  its  deviations,  or  surrounding  the  entire  pupil,  and  have  a  Jagged  or 
indistinct  margin  on  the  anterior  capsule.  By  no  means  unfrequently  there  may  be 
distingnished  on  them  a  small  central  zone,  devoid  of  pigment  and  therefore  of  a 
grayish-white  color,  with  a  cloudy,  blurred  inner  border,  in  which  colleotions  of 
pigment  can  be  discovered  only  by  oblique  illumination. 

The  pupil  often  appears  nearly  or  completely  opaque,  when  extensive  posterior 
synechia  exists.    This  only  shows  that  there  is  a  capsulitis  coincident  with  the  iritia. 

The  neoplastic  border  of  the  pupillary  margin,  colored  by  pigment,  is  lost, 
toward  the  center  of  the  capsule,  in  a  pure  or  yellowish  white,  which,  being 
Irregularly  divided,  causes  maculated,  striated  appearances,  between  which  the  ftinduf 
of  the  eye  appears  of  a  bluish  color.  Often,  howeyer,  this  opacity  is  actually  caused 
by  iritic  products,  and  is  only  made  more  striking  by  a  coincidental  oapsulitia. 
Deoosits  on  the  anterior  capsule  made  under  such  conditions  always  exhibit  brown 
or  black  pigment-contents,  at  least  with  oblique  illumination  and  the  magnifying 
glass.    Generally  the  coloring  matter  is  evident  to  the  naked  eye. 

By  means  of  the  irregular  distribution  of  this  coloring  matter,  brown  or  black  spots  art 
formed  in  the  opaque  pupil,  which,  like  fruit,  are  placed  on  braocbed  strias  of  the  same  oolor,  or 
there  is  seen  in  the  pupil  a  network  interwoven  with  pigmented  threads,  which  are  connected 
with  the  pigmented  exudation-border  through  whose  meshes  we  may  indistinctly  see  the  fundus 
of  the  eye. 

But  occasionally  the  pigment  is  more  evenly  distributed,  and  so  thickly  interspersed  in  the 
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nMmbraooat-Uke  new  formation  that  the  pnpil,  on  hasty  examination,  appeari  to  retain  its  natural 
Mack  edor,  and  it  ia  only  on  more  exact  observation  that  the  dark  brown  or  even  deep  black 
ink-color  of  the  neoplastic  growth  is  recognized. 

8.  Oummy  tumors  and  granulations  are,  on  account  of  their  size,  rery  striking, 
iDd  scarcely  to  be  mistaken.  The  real  gummy  tumors  are  generaUy  nodules  of  the 
nze  of  a  poppy -seed  or  a  grain  of  millet,  with  conical  apices.  Occasionally  they  are 
more  like  knobs  or  warts,  with  roundish  heads.  They  are  distinctly  elevated 
ibove  the  anterior  surface  of  the  iris.  They  are  often  found  alone.  Occasionally 
ve  find  them  connected  to  a  warty  ring,  which  completely  covers  the  pupillary  zone 
of  the  iris.  Their  color,  in  light  irides,  is  generally  a  yellowish  gray  or  red,  from  a 
great  quantity  of  vessels,  sometimes  even  of  a  cinnamon-color.  In  dark  eyes  they 
ire  from  a  tan-color  to  a  dark  brown. 

The  larger  tumors,  whether  gunmiy  or  simple  fleshy  condylomata,  are  apt  to 
have  more  of  a  cauliflower  appearance.  Their  surface  is,  as  a  rule,  very  rough,  gland- 
olarly  condylomatous.  It  is  then  that  they  extend  to  the  membrane  of  Descemet, 
where  the  surface  becomes  smooth  from  mechanical  reasons.  They  are  often  of  a 
.dirty  flesh  color.  Not  unfrequently  the  red  is  changed  to  a  brown  color  by  the 
pigment  contained  in  the  tissue,  and  even  to  a  decided  brown,  especially  in  dark 
iridea,  and  after  long  existence  of  the  excrescences.  OccasionaUy  they  cause  repeated 
hemorrhages  (Seeondt),  Growths,  which,  on  account  of  their  structure,  incline  more 
to  mppuration,  have  generally  a  dirty-yellow  color,  which  is  occasionally  sprinkled 
with  dark  pigment. 

9.  In  iritis  with  purulent  products,  the  iris  appears  covered  over  only  with  a  thin 
gaoie-like  coating.  The  pus  is  quickly  thrown  off,  mixes  with  the  aqueous  humor, 
renders  this  turbid,  and  gives  it  the  appearance  of  whey.  Thick  flocculi  not  nnfre- 
qnentlyare  seen  in  it,  which  are  deposited  every  where  on  the  walls  of  the  aqueous 
ehsmber,  on  the  posterior  surface  of  the  membrane  of  Deseemety  and  collect  on  the 
floor  of  the  cavity  in  the  form  of  a  hypopyon, 

Iq  other  cases  the  iris  is  covered  over  at  intervals,  or  in  its  entire  extent,  with 
yellowish,  smeary,  cream-like  masses,  which  often  appear  spotted  or  streaked  fmm 
the  pigment  and  extravasated  blood  which  they  contain.  They  form  a  hypopyon 
Mcondarily  by  their  deliquescence.  They  frequently  lie  in  the  form  of  an  even 
Btratom,  of  greater  or  less  consistency,  on  the  iris  and  middle  of  the  capsule.  Not 
nnfreqaently  the  deposit  is  also  very  irregular ;  often  here  and  there  are  even  seen 
isolated  threads  with  cloudy  or  striated  edges.  Such  masses  appear  most  frequently 
eunfined  to  the  pupillary  portion.  They  often  form  there  dense  plugs,  which  fully 
cover  the  pupil  and  extend  over  the  central  portion  of  the  iris  with  radiating 
braoches. 

10.  The  purulent  deposition,  hypopyon,  often  scarcely  elevates  itself  above  the 
hight  of  the  limbut  eonjunetivalis,  and  is  only  found  on  careful  examination  in  thi 
form  of  a  small  pus-colored  line.  In  other  cases  the  hypopyon  extends  to  the  lower 
herder  of  the  pupil,  more  rarely  over  the  pupil,  or  exceptionally  it  completely  fills 
the  aqueous  chamber.  It  is  generally  flattened  out  above,  especially  when  the  fluid 
pu  is  predominant,  where  the  upper  edge,  changing  its  position  with  every  motion 
of  the  globe,  is  a  plane  surface.  But  in  case  the  placenta-like  formations  predominate, 
tiie  upper  margin  of  the  hypopyon  may  be  very  uneven. 

lo  primary  hypopyon  the  fluid  pus  is  often  mostly  absorbed  within  a  short  time,  while  the 
dealer  portions  resist  this  process,  and  are  gradually  raised  above  the  plane  of  the  hypopiyon. 
Tkb  is  another  mode  of  formation  from  that  which  frequently  obtaina,  where  the  hypopyon  pro- 
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ceedB  from  Iba  dUintefrktbn  Qt  dense  Etiorbid  prodact^^  vrbich  &r«  clui^lj  adbercDt  io  the  trit. 
We  tiBuaUj  find  tbcse  denser  poniom  H  little  Jymp»^  lyitig  on  Ibe  aiiUinor  aurfaw  Df  tbu  irii«  (»r 
cloaiog  tliti  ptipti  Jtk«  a  plug. 

It  jft  difficrult  to  dticiri?,  uiidc;r  eucb  circumfltaDC^s,  wbelber  the  bjpopyon  wa»  primary  or 
wbetber  it  bois  resulted  from  tbe  pftrtl&l  ddiqueaceqce  of  tbt^e  soUd  portigoa.  ll  ii  not  ujhiaJJj 
diScult  to  diAliuguisb  bjpcipyoQ  tr^m  oojx* 

Caafie& — The  causes  of  iritis  are  very  Bumerous, 

1,  Almost  every  imaginable  injury  which  afiecta  the  ejre  m&y  lead  directly  or 
mdireotly  to  an  inflammation  of  tha  iri». 

a.  Tlie  muclianical  injuries  wMob  most  frequently  cause  an  iritis fi re :  foreign  bodies 
which  have  remained  for  wime  time  in  the  oonjtmctival  sac  ur  oorrsea;  stretc  -inga, 
tearing,  and  actual  separatiou  of  coatinuity  of  ilio  iriss  whether  d*jne  actriden tally 
or  as  tbe  result  of  operations ;  the  mechanical  influetice  of  a  foreign  hudy  in  the 
anterior  oLainber  (Nt?mer)\  or  detaebcd  portions  of  cataract^  or  of  a  Inxated  lens; 
ezpusnre  of  tbe  iria  in  comeqaence  of  perlbratloaaj  with  loss  of  snbstluiee,  and  uf 
ejiten^iv-e  destrncttoa  of  tbe  coraea. 

b.  Chemical  it^nries  are:  tbe  eS^eot  of  se^efelj cauterizing  substances  actmgnpon 
the  eje,  such  as  the  improper  use  of  irritating  ointments,  eje^lotiouEf  canst ic-s,  etc 

<x  Among  the  plij'sicsl  it^unee,  probably f  saddun  o3iangi?9  ofvarions  degrees  of 
heat,  and  their  results,  elevation  and  decrease  la  tiie  Jieat  of  the  body.,  play  a  part. 
Besides  thi.%  the  eifect  of  very  inteuse  light,  especially  brilliant  contrasts  of  Ught^  upon 
the  eye^  may  be  nurnbei-ed  among  the  pos4ble  causes  of  iritis, 

d.  Among  the  fnnctional  causes,  eioc^aire  straitjing  of  the  eye,  for  the  purpose 
of  distinct  vision,  sc^tnds  in  the  first  rank* 

3.  Iritis  is  frequently  secondary ;  the  resnlt  of  the  oontinuation  of  the  process 
upon  the  Iris  from  parts  uhlch  are  either  in  anatomical  or  fhnctional  union 
with  it 

Choroiditis  is  in  this  way  often  connected  with  iritis,  but  it  is  most  freqaently 
combined  with  keratitis. 

The  power  of  transmitting  irritative  conditions,  and  of  thos  exciting  the  inflimi- 
mation,  is,  besides,  not  confined  to  single  parts  of  one  and  the  same  globe.  Many 
recent  observations  indicate  that  inflammations  of  one  globe,  partioularly  iritis  and 
irido-ohoroiditis,  under  certain  exceptional  oircumstanoes,  through  the  aid  of  the 
nervous  system,  may,  through  sympathy,  draw  the  other  globe  into  participation, 
and  be  in  a  condition  again  to  excite  an  iritis.    (See  Irido-choroiditiB,)^ 

8.  Finally,  certain  constitutional  affections  are  to  be  named  as  possible  causes  «>f 
Inflammatory  processes,  which  sometimes  are  confined  to  the  iris«  but  which 
iometimes  appear  in  the  form  of  a  suppurative  panophthalmitis*  (SeePafK>pV 
thalmitU,^ 

Thus  iritis  with  hypopynm  is  said  to  occur  in  the  intermittent  form  as  a  symp- 
tom of  a  vBSO-motor  nem-osis  occasioned  by  malaria,  and  to  be  curable  by  qoinine 
like  other  latent  intermittent  fevers  {8taub^  EuUnbiurg), 

Among  all  the  so-called  dyscrasia,  ^rphilis  leads  more  frequently  to  iritis ;  we 
may  say  that  quite  a  large  percentage  of  all  infiammations  of  the  iris  rests  on  t 
qrphilitio  basis. 

As*  a  rule,  under  such  circumstances,  the  iritis  appears  withont  any  evident 
external  injury.  Occasionally,  however,  one  of  the  causes  which  have  beeii  named 
is  the  exciting  cause  of  the  inflammation. 

Generally  iritis  first  occurs  after  ay  phi  lis  has  existed  fi>r  some  time,  and  ti&s 
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▼arionsly  litealized.  Still,  the  contrary  may  take  place ;  the  iris  may  be 
one  of  the  first  parts  attacked,  or  be  amoDg  the  first  of  the  local  secondary 
^yphilido  affections. 

The  eombioatioD  of  syphilitic  iritis  with  s  papular  sjrphilltic  skin-affeetioo  is  rery  oommos. 
Rr  manr,  there  has  be«n  supposed  to  be  an  essentia!  causal  connection  bctireeo  the  two,  and  tba 
more  so,  since  iritis  not  unfreqnently  occurs  during  such  a  papular  eruption.  The  coincidental 
•lipearanoe  of  iritis  and  the  papular  bjphilitio  eruption,  is  rather  to  be  expUined  by  the  (act  that 
this  is  ooo  of  the  most  frequent  OTidences  of  the  existence  of  the  constitutional  disease. 

Besides,  we  often  find  an  inflammation  of  the  iris  which  cannot  be  denied  to  be  syphilitic,  in 
a  csss  where  not  a  trace  of  a  syphilitic  papular  eruption  can  be  found,  or  can  be  shown  in  the  his- 
tofy.  The  syphilitic  character  of  the  eje-afifection  betrays  itself,  howcTer,  by  the  presence  of 
•yphititie  ulcers  in  the  pharynx ;  or,  in  the  absence  of  all  other  peculiar  local  aflfectioiis,  by  the 
•welliogof  the  lymphatic  glands  of  the  neck,  axilla,  elbow,  or  at  least  in  the  inguinal  xsgion,  which 
always  occur  in  constitutional  syphilis,  or  by  the  cicatrix  of  a  chancre.  Where  there  is  no  CTidenos 
of  the  presence  of  a  secondary  syphilis  from  any  of  the  peculiar  local  manifestations,  not  sren  troai 
the  swelling  of  the  lymphatics,  every  reason  for  diagnosticating  an  iritis  dependent  on  syphilis  is 
wanting,  eren  if  there  be  a  primary  syphilitic  ulcer,  or  one  has  existed ;  and  yet  the  iritis  may 
andoabtedly  have  a  syphilitic  character;  and  we  will  be  justified  in  considering  this  in  the 
thcrapentics,  if  it  appears  during  the  existence  of  a  primary  ulcer,  without  any  suffloient  external 
eaose,  or  within  a  short  time  after  one  has  healed.  The  iritis  may  be  a  genuine  one  in  the  strict 
■floae  of  the  word. 

The  diagnosis  can  then  only  be  made  from  the  results  of  treatment.  The  syphilitic  nature  is 
decided  by  the  insufficiency  of  simple  antiphlogistics,  and  by  the  necessity  and  efficacy  of  anti- 
syphilitic  remedies. 

It  has  been  asserted  by  many  that  syphilis  shows  in  iritis  some  Tory  peculiar  cTidences,  which 
are  not  seen  in  an  iritis  arising  ftx>m  any  other  cause,  and  that  we  may  thus  decide  from  the 
symptoms  aa  to  the  syphilitic  or  non-syphilitic  character  of  the  disease.  This,  however,  is  cer- 
tainly an  error,  aa  is  partly  cTinced  by  the  fact  that  different  oculists  ascribe  totally  different 
symptoms  to  syphilitic  iritis.  There  are  no  local  symptoms  and  no  combination  of  these  which 
Allow  us  to  designate  a  given  iritis  as  syphilitic ;  and,  on  the  other  hand,  any  iritis,  whaterer  may 
hare  been  ita  peculiar  character,  may  depend  upon  syphilis,  and  be  subdued  by  anti-syphilitic 
treatment. 

The  pyphilitio  character  of  an  iritis  can  only  be  determined  from  the  positive 
proof  of  the  existence  of  constitutional  syphilis.  For  this  purpose  we  must  see  cer- 
tain changes  on  the  other  parts  of  the  body,  the  existence  of  syphilitic  eruptions, 
ulcers  of  the  pharynx,  or  at  least  the  peculiar  swelling  of  the  lymphatic  glands. 
"We  may  say,  in  general  terms,  that  where  the  existence  of  constitutional  syphilitic 
flisease  is  demonstrated  by  its  peculiar  localizations,  there  the  syphilitic  character  of 
an  iritis  occurring  at  the  same  time  is  more  than  probable ;  but  in  an  opposite  class 
of  oases  we  may  say  that,  at  times,  grounds  for  suspicion  are  furnished  by  the  history, 
bat  never  premises  for  a  decided  opinion. 

Time  of  Appearance. — Iritis  occurs  at  every  time  of  life.  It  often  destroys  the 
grtod  result  of  an  operation  for  cataract  in  the  most  advanced  old  age,  and  it  is  also 
observed  in  the  newly-born.  There  are  even  recorded  experiences  which  render 
posaible  the  belief  in  an  iritis  occurring  during  foetal  life.  {Himly^  PctgemUeher,)  The 
middle  period  of  life,  from  the  twenty-first  to  tlie  fortieth  or  fiftieth  year,  certainly 
furnishes  the  greatest  psrcentige.  This  may  be  in  pnrt  due  to  the  greater  frequency 
of  traumatic  influences  and  constitutional  syphilis  at  this  time  of  life.  Sex  aeems  to 
exercis;)  no  peculiar  influence  upon  the  mild  or  severe  course  of  an  iritis.  Whether 
the  left  iris  and  irides  of  a  dark  color  are  more  disposed  to  the  affection,  as  some 
believe,  is  not  yet  sufiSciently  decided. 

Ths  occurrence  of  syphilitic  iritis  in  children,  during  the  first  month  of  life,  deserves  especial 
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notice.  It  h  cuatlj  oTfidookcd,  alnce  it  Is  apt  to  run  a  very  InsidJoa*  coara*,  with  na  ?ery  mtdfcing 
Bjmptoms.  TLe  ordlnAr/  aoc4>ii]patiitiiejaU  of  »ijcti  altikcks  of  tritia,  a^phililic  erupt ioha^  aphlhiet 
ootidylomatii  a!>out  the  unus.,  Ac,  caabte  UA  1o  recogoue  tbe  existeace  of  sjpbilta  vrithout  diffi- 
ciiUy«  Such  chiMreo  generally  hur^  mothers  who  had  acquired  syphilis  at  a  time  act  fur  rfiaiote4 
from  tUe  period  of  parturilLoD.  Wfill-nouriabed  chiJdreQ  ftm  »ald  to  b«  more  di9pQl«4  to  It  tjiia 
th«  oppoiite  cIass.  {MukkiM&t^) 

Course. — Iritia  i  i  almn«t  al  waj  a  divided  lo  to  the  acu  ta  ond  cb  ro  n  i  c  forms.    Ind  eed, 

""  ^ritis  ofien  Df"*"^  w^liich  reaches  its  highest  point  within  a  few  dafs,  and  qtnckly 

ilj  )  »  of  inflatumatioDj  which  disappear  quite  aii  qDickly.    In  other 

i  o  luriiiahes  products  only  very  gntdually,  and,  sometlraes  reuntting, 

phating,  lasts  for  weeks  and  months  belortj  ita  decline  ia  reached. 

er^  only  the  oitrernci^,  which  are  connected  to  each  other  bj  a  ^reat 

'^^^iate  varieties,  and  in  practice  thej  frequently  lo«e  their  significo- 

iritia  not  nnfrequently  pa:^es  into  a  chronio  courso^  aiid  a  tj[ica] 

DceasionaUj  exacerbates  and  ahowa  u]l  the  ohariicteriatlca  of  tbe 

I-         ^  :iiuntion, 

lue  c  a  certainly  an  inflnence  upon  the  rapidity  or  alowneBs  of  the  process, 

Influtitiiia«  f  the  iri^  which  are  can.^ed  by  external  irrkantj  are  alwaya   more 

Incliaod  to  an  aonte  course  than  others.  The  rapidity  of  tliia  is  apt  to  be  profoc- 
tionatc  to  the  amount  of  injury  done  by  the  irrltatini?  eaui^*  ■ 

Syi^hllitic  iritia  i^  aometimea  acute,  and  aometjines  chronio,  in  the  widaat  aenae  of       I 
^e  term.    Secondary  iritlfi  is  apt  to  have  a  conrae  in  accordance  with  that  of  the 
primary  affection.     Where  pasdvo  hypcrmujia  or  ajmpathy  has  been  the  chief  occa- 
aion,  the  disease  is  geoerally  obronie* 

Staphjrlomatoas  oorneal  cioatiices,  as  well  as  complete  or  nearly  complete  pos* 
terior  synechia  of  the  pupillary  border,  may  maintain  an  iritis  oaased  by  them  for 
weeks  and  months,  and  produce  such  a  great  inclination  to  relapses,  that  the  slight- 
est provocation  is  sufficient  to  set  up  the  process  anew.  Indeed,  cases  not  unfre- 
quently  occur  in  which  the  patient,  with  ahorter  or  longer  intervals,  is  troubled  with 
clironic  iritis  for  years.  Generally,  choroiditis  and  retinitis  are  added  sooner  or  later, 
if  they  do  not  accompany  the  iritis  from  the  beginning  or  precede  it.  Atrophy  of  the 
entire  globe  is  then  generally  the  final  result.  (See  Irido-eharoiditU.) 

Besults. — ^The  percentage  of  cures  in  iritis  is,  on  the  whole,  large.  Very  often, 
however,  the  inflammation  leaves  sequelae,  wliich  render  the  preservation  of  the 
functions  of  the  eye  more  or  less  doubtful,  or  which  entirely  destroy  them. 

In  consideration  of  this  latter  fact  we  should  distinguish  between  changes  which 
the  constituent  elements  of  the  iris  themselves  undergo,  and  those  which  have  their 
origin  in  further  transmutations  of  the  plainly-marked  inflammatory  new-formations 
before  described.  Frequently  morbid  conditions  of  both  kinds,  in  the  greatest 
variety  of  combination,  are  the  final  results  of  the  process.  Often,  however,  the 
true  iris  tissue  returns  to  the  normal  condition,  while  the  neoplastic  growths  assume 
a  permanent  form,  and  impair  the  functions  of  the  eye.  It  very  rarely  occurs  that 
the  iris  loses  its  normal  character,  when  the  proliferation  of  tissue  was  not  sofllioient 
to  cause  neoplastic  formations. 

1.  As  is  easily  understood,  the  inflamed  tissue  of  the  iris  regains  its  normal 
condition  the  more  easily,  the  less  it  is  already  changed  by  proliferation.  A  short 
duration  and  slight  degree  of  intensity  of  the  process,  in  conjunction  with  an  easy 
removal  of  the  cause,  are  especially  favorable  to  a  return  to  the  normal  condition. 
On  the  contrary,  a  longer  existence  of  the  iritis,  even  with  less  intensity,  as  well  as 
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great  intensitj  of  the  process,  and  gi  eat  developinent  of  Dew  elements  even  with  a 
ihorter  duration  of  the  disease,  do  not  give  as  so  good  a  prospect  for  perfect  cn^  e, 
especiaUy  when  there  are  difficulties  in  the  way  of  removing  the  caases  of  the  affec- 
tkau  Under  snch  circumstances  atrophy  is  a  very  common  result.  The  prognosis 
is  most  unfiaTorable  when  the  iritis  is  accompanied  by  choroiditis,  for  then  the 
Dotrition  of  the  whole  globe  is  in  danger.    (See  Irido-choroiditu,) 

Tnie  atrophy  may  be  sometimes  defined  as  a  deliquescence  of  the  elements  into 
material  capable  of  resorption,  with  a  subsequent  carrying  off  of  these  through  the 
Tesiela.  Sometimes  it  is  a  change  of  the  proliferating  tissue  into  dense  cicatritiol 
maaies,  being  a  kind  of  shrinkage,  obsolescence.  Frequently  both  forms  of  atrophy 
are  found  together.  Sometimes  they  are  confined  to  a  portion  of  the  iris.  As  a 
role,  however,  the  whole  becomes  atrophied. 

Atrophy  is  known  to  have  occurred  in  light  irides  by  their  discoloration,  they 
l«Dg  changed  to  a  very  dirty-slate  color,  while  brown  irides  acquire  a  dirty-red  or 
taa-oolor,  occnsionally  even  a  fawn-color. 

The  normal  appearances  of  the  iris  have  disappeared,  the  variously  ramifying, 
arch-shiped  inosculating  vessels  have  been  mostly  destroyed.  In  their  place  we 
frequently  find  very  irregularly  distributed  tendinous  jstrias ;  some  of  them  straight, 
tome  of  them  branching  out  like  a  tree  or  forming  a  network ;  sometimes  mixed 
with  8pots  of  the  same  kind,  whose  edges  appear  blurred  or  fringed. 

These  tendon-lilce,  neoplastic  formations  are  very  plainly  distinguished  from  the 
dense  dark-colored  groundwork,  by  their  white  or  bluish  gray,  sometimes  even 
bright  yellow,  color,  and  satin-like  brilliancy,  arid,  according  as  the  number  of  them 
is  great  or  small,  modify  very  considerably  the  whole  appearance  of  the  iris.  They 
are  very  firm  and  tenacious.  Where  they  are  developed  in  abundance,  the  consist- 
racT  of  the  iris  appears  increased,  often  to  such  a  degree  that  it  is  torn  with 
difficulty,  and  then  causes  a  crackling  sound.  Where,  however,  they  are  only 
sparingly  formed,  or  are  entirely  wanting,  the  iris  is  generally  friable,  easily 
t^rn,  even  rotten,  so  that  at  the  slightest  touch  it  is  torn  in  shreds.  With  this  the 
iris  is  genernUy  thinned,  rarely  spongy.  The  rarefaction  sometimes  goes  so  far,  that 
the  iris  has  more  the  appearnnce  of  a  gauze  like,  extremely  delicate  transparent 
niembrane. 

Thii  degeneration  is,  as  a  mle,  connected  with  the  formation  of  false  membranes  apon  the 
pMterior  wall  of  the  iiis,  and  is  not  easily  found  in  a  simple  Iritis,  bat  is  almost  a  constant 
'wull  of  irido-cyclitis  or  irido-choroiditis. 

The  dirty-gray,  plombago-Uke  coloring  of  the  thinnest  portions  is  in  reality  only  theappear- 
uc«  of  the  black  f  imdus  of  the  eye,  through  the  rarefied  tissue  of  the  iris. 

Thii  has  an  entirely  structureless,  molecular  basis,  in  which  only  here  and  there  strings,  or 
*  real  network  of  connective  tissue,  is  found,  and  which  contain  in  varying  quantity  free  pigment, 
niioasly-formed  pigment-cells  undergoing  fatty  degeneration,  fat  corpuscles,  free  nuclei,  choloid 
hodiet,  etc.  The  tendon-like  striae  and  spots,  which  occasionally  stretch  over  the  surface  of  thia 
<rii  u  deUcate  pseudo  membranes,  but  generally  are  deeply  situated  in  its  substance,  or  permeate 
UMiriiin  its  entire  thickness,  bear  the  character  of  disintegrated  connective  tissue,  containing 
pigment  {Sehiew-Oemuseiu).  On  the  surface  of  extensive  neoplastic  plaques  the  tissue  appears 
^  times  translucent,  exceedingly  tough,  striated  with  fibers  or  completely  structureless,  sad  re- 
•onbles  the  hyaline  very  much.  Bome  recognize  in  it  real  newly-formed  hyaline  membranes,  which 
^^i  occurred  on  the  surface  of  these  plaques,  by  the  secretion  in  layers  of  a  peculiar  rigid  product 
iDondert^  Cocciut).  It  appears,  however,  as  if  this  exphmation  were  only  sufficient  for  those  cases 
in  which  the  tendon-like  neoplastic  growths  come  in  immediate  contact  with  the  membrane  of 
bttcetnety  or  are  even  adherent  to  this  on  account  of  the  complete  removal  of  the  anterior  cham- 
^,  where  we  consequently  may  behove  that  there  is  a  secretion  from  this  membrane  ( Oraefe). 
Where,  however,  the  aqueous  chamber  still  ezista  to  any  extent,  that  is,  where  the  membrane 


254 


KESITLTS   OF  IBITIS. 


of  De»eemet  does  not  participate,  tbls  idea  of  tbe  origin  Is  aomewliat  (breed,  and  can  tcarcelj  be 
maintained  as  against  the  direct  proof  of  the  origin  of  this  structaretess  layer  from  the  degene- 
rating superficial  layer  of  the  neoplastic  plaques.  (Junf^e,)  We  find  that  the  muscular  fiber-cells 
of  the  sphincter  are  either  undergoing  fatty  degeneration,  or  that  they  hare  already  completely 
disappeared.  Instead  of  them  appears  a  smooth  bundle  of  delicate  connectlTe-tissoe  fibers, 
with  interspersed  fatty  detritus  and  pigment  The  nerves  also  become  atrophied  very  quiek^  as 
a  general  rule,  and  are  entirely  destroyed.  We  often  find  numerous  remains  of  the  Teasels  in  an 
atheromatous  condition  or  completely  obliterated,  and  a  few  ad? anced  in  retrogressive  metamor- 
phosis. Occasionally  such  remains  of  vessels  form  the  chief  part  of  individual  parts  of  the  iris. 
Between  them  not  unfrequently  are  other  vessels,  still  permeable,  which  are  then  often  enor- 
mously distended,  so  that  they  may  be  appreciated  by  the  naked  eye  on  the  living  subject  as  very 
irregular  branches  of  a  venous  appearance,  curving  on  the  surface  of  the  iris. 

These  alterations  in  the  vessels  explain  the  very  profuse  hemorrhages  which  occur  oo  injury 
to  the  atrophied  iris.  The  posterior  boundary  layer  is  occasionally  thickened,  very  IHabte, 
and  delicate;  more  of^en,  however,  it  appears  to  be  wanting,  having  deteriorated  into  a 
shrunken  mass.  The  posterior  limiting  layer  is  almost  always  involved  in  the  shrinking  &lse 
membranes. 

It  is  evident  that  under  such  conditions  the  functions  of  the  Iris  are  always 
oompletely  destroyed.  This  is  indicated,  on  the  one  hand,  by  the  oomplete  immo- 
bility of  the  pupil  and  loss  of  the  power  of  accommodation,  and  on  the  other  hand 
by  striking  change:*  in  position  and  by  loss  of  the  normal  tension  of  the  iris. 

2.  a.  Papillary  excrescences  on  the  pupillary  margin  frequently  recede  again,  so 
that  they  cease  to  maintain  the  posterior  synechia  which  they  have  oansed.  Under 
the  action  of  the  returning  muscular  power  of  the  iris  they  are  torn  even  after  they 
are  drawn  out  to  thin  threads.  The  remains  are  easily  removed  by  absorption  and 
shrinkage,  so  that  they  are  no  longer  vi  ibie  to  the  naked  eye.  Still,  not  unfrequently 
Fpots,  which  are  richly  pigmented,  remain  on  the  anterior  capsule  as  an  evidence  of 
previously  existing  synechia  of  tiiis  variety,  which  appear  very  plainly  on  exami- 
nation with  the  oplithalmoscope,  or  by  oblique  illumination. 

Such  papillary  excrescences  are  often  permanent,  however,  either  in  their  original 
fornn  or  spun  out  in  longer  or  shorter  threads.  Thev  are  indicated  by  a  perma- 
nent distortion  of  the  pupil,  and,  when  it  is  dilated,  by  a  very  acute  prominent  angle 
which  the  pupillary  border  forms  at  the  point  of  attachment.  When  the  sphincter  is 
strongly  contracted,  and  especially  when  the  eye  is  brightly  illuminated,  and  under 
great  straining  of  the  accommodation,  these  small  growth*?  readily  escape  observa- 
tion. Since  they  are  chiefly  situated  ou  the  peripheral  surface,  it  not  unfrequently 
occurs  that,  after  the  inflammation  has  run  its  course,  the  sphincter-muscle,  which 
ha«»  again  become  fully  capable  of  doing  its  work  if  properly  excited,  approaches 
the  center  of  the  pupil,  passing  over  the  adhesions.  Thus  the  posterior  synechia  are 
completely  covered  by  the  pupillary  zone  of  the  iris,  and  the  pupil  appears  round, 
ahhough  its  border  is  adherent  to  the  capsule  at  several  points,  and  at  (Mfferent 
distances  from  the  center.  The  sphincter  mu<t  then  bo  paralyzed  by  mydriatics,  in 
order  that  we  may  perceive  the  irregularity  of  the  pupil. 

If  under  such  circumstances  the  iritis  recurs,  it  may  easily  happen  that  portions 
of  the  iris  become  adherent  to  the  o-apsule,  and  the  points  of  adhesion  being 
stretched  to  cords,  pass  beyond  the  pupillary  margin  like  bridges.  It  appears  that 
it  is  such  formations  which  have  of  late  years  been  described  as  remains  of  the 
pupillary  membrane  (IT.  Cohn,  Keyser,  KorUy  0.  Becker).  At  any  rate  they  cannot 
be  easily  made  to  agree  with  the  anatomy  of  the  pupillary  membrane  {Amnwny 
Schoeler). 

In  exceptional  coses  even  a  complete  posterior  synechia  is  detached  by  muscular 
action.     If  the  pupil  were  at  the  same  time  small,  and  the  capsule  in  it^  bounds 
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eoTcred  by  iritio  new*fonnatIon,  this  remains  behind,  after  the  freeing  of  the  papil- 
lary border,  occasionally,  as  a  small,  strongly  demarcated  spot  on  the  center  of  the 
eaptolfl^  representing  a  so-called  central  cai^sular  catiiract,  which  increases  greatly  in 
thickneas  by  a  cataractoas  transformation  of  the  parts  of  the  lens  lyirg  behind,  and 
vemj  beeome  a  pyratn'dal  cataract 

h.  Dense  iritic  products  in  the  hounds  of  the  pnpil  always  bcoome  permanent. 
Thej  shrink  somewhat,  btit  in  spite  of  this  maintain  a  yery  considerable  thickness. 
Theae  neoplastic  plugs  are  generally  called /ab^  eataraeU^  a  name  which  appears  to 
some  extent  Justified  by  tiie  almost  coiisttint  nssociation  of  the  condition  in  question 
with  lenticular  cataract.  According  to  this,  false  cataracts  are  only  distinguished 
from  capsular  cataract  consed  by  iritic  deposits,  by  the  density  of  the  neoplastic 
Ibnnation. 

Various  speeial  Dtmes  tre  given  to  the  false  cataracts,  which  are  derired  from  the  anatomi- 
cal character  of  the  new-formation.  Thus  a  lymph-cataract  is  spoken  of  when  the  new-formation 
which  baa  become  permanent  resembles  tendinous  tiasue  in  its  external  appearance,  or  when  the 
greater  part  appears  composed  of  it  The  name  is  not  changed,  if  from  the  symptoms  a  calca- 
reoos  or  osseous  degeneration  has  occurred.  But  if  the  plug  has  become  hardened  by  hemor- 
rhagic extravasation,  or  even  if  the  principal  part  be  the  remains  of  a  blood-coagnlnm,  and  the 
blood  then  changes  into  pigment,  the  new-formation  takes  the  name  of  blood-cataract,  cataracta 
gpwria  erutiUa  or  grumoDO. 

A  permanent  but  not  very  dense  new-formation,  closing  the  pnpil,  is  generally  described  as  a 
pigment-cataract,  catanMda  ehoroidalis.  It  is  very  richly  supplied  with  neoplastic  elements,  and 
tberdbre  very  dark.  These  may  be  perceived  as  branch-like  or  reticulate  strie,  or  may  even  be 
9f  a  oolor  varying  between  a  uniform  brown  and  black. 

e.  In  order  to  be  able  to  speak  of  a  capsular-cataract  united  with  posterior  syne- 
chia, or  a  false  cataract  in  the  Just-described  signification  of  the  word,  it  is  assumed 
that  the  pupil  is  quite  large. 

But  it  not  unfrequently  occurs  that  the  pupil  is  contracted  to  the  size  of  a  head 
of  a  pin,  or  to  a  narrow,  usually  irregular,  fissure,  and  retains  form  from  the  neo- 
plastic tissue,  since  an  adhesion  of  the  pupillary  margin  has  occurred.  This  c^ndi- 
tioD,  wh'oh  is  incapable  of  spontaneous  relief^  is  called  atresia  pupilkd,  closure  of 
the  pupil. 

The  atresia  occurs  even  during  the  proper  infiatnmatory  condition,  but  is  just  as 
often  completed  after  the  iritis  has  run  its  course,  since  the  product  poured  into  and 
infiltrated  through  the  pupillary  zone  of  the  iris  shrinks,  and  thus  narrows  the  pupil 
more  and  more. 

Where  the  lens  with  the  capsule  remains,  the  pupillary  border  is  always  adherent  to  the  crys- 
talline body  by  the  new-formation  closing  the  pupil,  and  therefore  the  name  capsular-cataract  is 
generally  given  it  But  often,  after  complete  loss  of  the  lens,  atresia  of  the  pupil  occurs.  Then 
the  iris  either  falls  into  the  aqueous  chamber,  or  is  drawn  backward  in  a  funnel-shape,  since  the 
phig  which  doaes  the  pnpil  is  in  organic  connection  with  the  vitreous  humor,  which  is  genersUj 
already  advanced  in  connective-tissue  degeneration  md  shrinkage. 

8.  Ghmimy  tumors  arc  quickly  absorbed.  They  may,  however,  become  perm»> 
neot  degenerattcms. 

The  smaller  then  shrink  into  hard,  more  or  less  pigmented,  nodules,  which  often 
contain  much  fat  and  lime.  The  larger  outgrowths,  and  tlie  granulations  which  are 
akin  to  them,  on  the  contrary,  when  they  are  destroyed,  change  to  a  tough  tendon* 
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like  cicatritial  mass,  which  either  only  lies  npon  the  sarfSetce  of  the  iris,  or  appears 
disseminated  in  the  depth  of  it. 

Sappnration  is  also  no  very  uncommon  termination.  Snpparaiion  does  not  often 
occur  in  small  nodules,  or  ulcerative  losses  of  substance,  which  are  apt  to  leave  a 
small  radiated  cicatrix.  Larger  gummy  tumors,  and  condylomatous  outgrowths,  on 
the  contrary,  are  often  removed  by  suppuration. 

Those  excrescences  especially  incline  to  suppuration  which,  from  the  beginning, 
have  more  of  a  caseous  color.    The  result  is  then  generally  a  formidable  hypopyon, 

4.  Hypopyon,  whether  it  be  primary  or  secondary,  that  is,  when  it  has  resulted 
firom  the  deliquescence  of  inflammatory  tumors,  is  generally  absorbed  without  espe- 
cial difficulty.  The  difficulties  are  the  less,  the  smaller  the  collection  of  pus  in 
the  aqueous  chamber,  and  the  slighter  the  amount  of  dense  material  which  they 
contain.  Sometimes  a  few  hours  only  are  sufficient  to  cause  quite  a  large  hypopyon 
to  disappear,  while  in  other  cases  days  and  even  weeks  are  necessary  for  the  same 
result.  Besides,  the  absorption  is  by  no  means  always  a  steadily-advancing  process; 
often  there  is  an  increase  and  decrease  of  the  hypopyon  observed.  It  even  not  unfre- 
quently  disappears  several  times  in  the  course  of  an  iritis,  again  appearing,  until 
finally  the  process  comes  to  an  end. 

Frequently,  however,  an  iritis  accompanied  by  hypopyon  leads  to  morbid 
conditions,  which  very  much  impair  the  functions  of  the  eye.  On  the  one  hand, 
in  such  cases,  the  abundant  development  of  papillary  excrescences  on  the  pupillary 
margin  is  the  rule ;  and  besides,  degenerative  atrophy  of  the  iris,  aftt-r  so  severe 
a  process,  occurs  very  frequently.  But,  on  the  other  hand,  the  absorption  of  the 
hypopyon  is  not  always  complete ;  portions  of  it  remain  behind  in  the  eye.  Espe- 
cially in  the  case  of  large  accumulations  of  pus  in  the  chamber,  a  complete  disap- 
pearance is  one  of  the  rarer  occurrences,  although  it  is  not  to  be  denied  that 
occasionally  a  hypopyon  which  fills  up  the  entire  aqueous  chamber  is  quickly  and 
completely  absorbed.  It  is  especially  the  flocculent  coagulations  in  hypopyon 
which  readily  become  permanent.  A  portion  of  it  changes  to  a  rigid  tendinous 
mass,  while  the  remainder  undergoes  calcareous  and  fatty  degeneration. 

Most  frequently  such  new-formations,  after  hypopyon,  are  found  in  the  deepest 
portions  of  the  aqueous  chamber.  It  fills  up  the  crescentic  periphery  of  the  cham- 
ber to  a  varying  height,  and  is  continued  upon  the  membrane  of  Beseemety  and  the 
anterior  surface  of  the  iris,  in  the  form  of  cloudy,  striated  spots,  covering  over  these 
5>arts  to  a  greater  or  less  extent.  After  a  very  large  hypopyon,  the  entire  posterior 
and  anterior  walls  of  the  chamber  remain  covered  by  such  depositions.  They  are 
apt  to  be  especially  abundant  in  the  pupil,  and  to  form  a  firm  plug,  which  completely 
covers  it,  and  thus  makes  a  false  cataract.  These  conditions  assume  that  the  cornea 
was  able  to  preserve  its  normal  state,  which  is  frequently  not  the  case.  A  suppura- 
tive iritis  often  begins  in  company  with  a  suppurative  keratitis,  or  the  infiammatory 
process  in  the  course  of  an  iritis  is  continued  upon  the  cornea.  This  is  partially 
destroyed  by  ulceration,  perforated,  and  thus  a  way  opened  for  the  exit  of  the  hypo- 
pyon. 

Not  unfrequently  the  process  is  here  arrested,  the  iritis  recedes,  and  a  perforat- 
ing corneal  ulcer  is  added  to  its  consequences.  On  the  other  hand,  the  process 
often  proceeds  still  further,  the  globe  is  destroyed  by  atrophy  or  phthisis,  the  deeper- 
lying  parts  of  the  eye  being  involved  in  the  process.  With  a  very  large  collection 
of  pus  in  the  aqueous  chamber,  such  a  transition  of  the  iritis  to  8iii)purative 
panophthalmitis  is  quite  frequent,  and  results  either  before  the  suppurative  perfora- 
tion of  the  cornea,  or  certainly  after  it. 
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Treatmeilt. — ^The  therapeotic  indications  are : 

1.  Bemoval  of  the  causes  that  are  still  somewhat  aotive. 

8.  Keeping  away  all  sources  of  injury  which  may  maintain  or  even  increase  the 
inflammatory  process. 

8.  Diminution  and  limitation  of  the  proliferation  of  tissue,  and  a  reduction  to  the 
DonDsl  mean  of  the  increased  nutrition. 

i.  Pretention  of  the  po^ihle  dangers  from  iritic  neoplastic  formations. 

6.  In  case  this  latter  does  not  succeed,  the  direct  removal  or  lessening  of  the 
dirtorbance  of  function  cau^^ed  by  them. 

L  In  order  to  fulfill  the  indications  arising  from  the  cause  of  the  disease, 

a.  Operative  means  are,  by  no  means  unfrequently,  necessary.  Where  foreign 
bodies  which  are  in  the  conjunctiva,  in  the  cornea,  or  in  the  interior  of  the  globe,  are 
tbe  proximate  cause  of  the  iritis,  their  operative  removal  is  the  imperative  duty  of  the 
iiirg«<»L  If  this  be  not  done,  tlie  globe,  as  a  rule,  is  completely  destroyed,  or  becomes 
iDcapaUe  of  performing  its  functions.  This  rule  is  also  applicable  in  cases  in  which 
the  lens  has  fallen  into  the  anterior  chamber,  or  pieces  of  cataract  have  become 
detached,  and,  lying  in  the  anterior  chamber,  irritate  the  iris,  or  where  a  lens  which 
his  been  incised  swells  greatly,  and  thus  presses  or  stretches  the  iris  mechanically. 
Extraction  of  the  lens  can  then  scarcely  be  avoided  without  great  danger,  and 
is  beet  performed  as  quickly  as  possible,  when,  for  reasons  to  be  subsequently  given, 
iridectomy  does  not  appear  more  appropriate.  Where  there  is  reason  to  believe 
that  an  existing  iritis  has  been  excited  from  sympathy  with  an  inflanunatory  process 
io  the  other  eye,  accompanied  by  severe  irritation,  the  latter  may  reqcdre  the  form- 
•tioQ  of  an  artificial  pupil,  and,  under  some  circumstances,  even  the  enucleation  of  the 
globe.  In  the  case  of  chronic  iritis,  in  which  relapses  constantly  occur  which  are 
maintained  or  favored  by  existing  iyneehia  of  the  pupillary  margii^,  we  should  not 
delaj  the  performance  of  an  iridectomy,  since  by  its  postponement  the  treatment  of 
the  inflammation  is  apt  to  have  only  a  transient  effect.  Besides,  at  each  relapse, 
the  danger  of  atrophy  increases,  and  the  prospect  of  the  restoration  of  a  certain 
smoont  of  vision  is  lessened.  As  the  best  time  for  the  performance  of  the  opera- 
tion, we  choose  the  first  decided  remission.  As  long  as  the  inflammatory  symptoms 
vs  still  somewhat  prominent,  the  operation  is  apt  to  be  y&rj  painful ;  hemorrhage 
often  occurs,  and,  as  a  further  result,  the  newly-formed  pupil  is  again  closed.  In 
g^ral,  when  thus  performed,  the  danger  of  a  severe  reaction  is  great,  and  the 
bope  of  a  suocess^ful  result  is  therefore  slight 

ft.  As  to  the  rest,  iritis  demands  a  severe  dietetic  regimen.  In  the  great  danger 
whieh  is  attached  to  every  iritis,  even  when  it  runs  its  course  with  no  very  marked 
sjiDptoms,  the  watchfulness  of  the  physician,  and  his  care  in  keeping  away  all 
possible  sources  of  injury  from  the  eye,  can  not  be  too  assiduous.  The  greatest  bodily 
aod  mental  rest  of  the  patient,  his  abode  in  a  darkened  room,  the  recumbent 
posture,  the  avoidance  of  every  thing  which  may  cause  the  slightest  straining  of  the 
ejea,  the  removal  of  opportunities  for  hypersBmia  and  congestion,  are  indispensable 
requirements. 

e.  Very  especial  causal  indications  arise  from  the  dyscrasial  origin  of  many 
iofiammations  of  the  iris.  In  syph41itic  iritis,  especially,  the  rapidity  with  which 
the  process,  when  once  established,  may  excite  conditions  which,  having  occurred, 
are  only  removed  with  difficulty,  or  which  oppose  every  therapeutic  procedure, 
and  permanently  impair  or  destroy  the  functions  of  the  eye,  should  be  considered. 

We  should  therefore  treat  the  constitutional  disease  with  remedies  which  act  the 
powerfully  and  certainly  in  the  shortest  time,  but  which  do  not  easily  do 
17 
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harm  to  the  general  sj^tem,  caiml ug  ro<;ult3  wU'mU  lead  us  to  Intarrnpt  the  treat- 
ment at  fl  time  in  which  tli©  Iritia  still  exbt^  as  well  m  the  coiistitutioHal  tliseas©. 
According  to  experienoe,  theso  requirements  arc  best  secured  by  a  well-oonduoted 
innnciion  treatcuentp  In  marked  cases  the  treiitnieEt  should  bo  commeneod  at 
onoCi  except  where  we  ttiow  tbafc  it  will  not  bo  borne.  Trifling  with  the  othe^ 
meronriab  imd  other  unreliable  remedies  is  oUten  bitterly  punished. 

2.  The  indieuthn  from  the  di»eaM^  aitd  the  treattoent  of  Uie  iritis  proper^  in 
aooordatioe  with  this,  ara  in  the  muin  dt reeled  aceording  to  the  ^verity  of  the 
process,  and  the  vascular  and  nervous  dii^turbuoee^aceampanyiiig  it  On  the  whole, 
the  roles  here  hold  good  which  are  to  be  observed  in  the  direct  treatment  of 
keratitis,  and  any  other  inflammation.  The  proee&s  is  every  where  the  same,  only 
the  sob  stratum  is  diflerent. 

8.  Erom  the  beginning  of  an  atfiuik  of  faritiB,  there  are  a  nnmlmr  cf  nsgent  iodtoa^ 
lions  to  be  AilfiUed,  resolting  from  the  freqnoit  appeeranoe  of  certain  neoplati^ 
formations.  These  indications  aim  at  the  prevendoh  of  pehnanent  rasoitB  <xf 
inflammation,  which  impair  the  fimctions  of  the  eye. 

a.  The  papillary  outgrowths  of  the  pnpillary  margin  play  the  most  important 
part  in  this  respecti  with  the  adhesions  of  the  iris  to  the  anterior  capside  Oanaed  by 
them.  There  is  scarcely  an  iiitis  in  which  one  or  the  other  fbm  of  pnpiEsry 
excresoences  does  not  oocnr,  or  at  least  the  danger  of  a  partial  adhesion  of  tiie 
pupiOary  margin  to  the  oapsole.  From  thisi  the  necessi^ls  seen  of  uniting  tlie 
them^ntic  means,  intended  to  secure  the  limitation  and  suppression  of  morbid 
proliferation  of  tiasne,  with  iostillation  of  a  strong  solution  of  neutral  sulphate  of 
atropia  once  or  twice  a  day,  in  order  to  oppose  recent  synechia  as  rapidly  as 
possible. 

Of  coarse,  in  a  true  and  complete  iritis  the  effect  of  the  mydriatics  is  not  obsenred  at  once  to  a 
marked  degree.  A  dilatation  of  the  pupil  only  occurs  when  the  inflammation  proper  has  passed 
over  its  point  of  cuImiuatioDy  and  the  muscular  fibers  under  the  retrocession  of  the  newly-formed 
elements  have  again  beoome  capable  of  performing  their  functious.  But  it  is  not  possible  to 
exactly  fix  ihe  time  of  the  appearance  of  these  conditions,  and  every  delay  is  punished  by 
increasing  firmness  of  the  adhesions  and  difficulty  in  removing  them.  The  timely  use  of  the 
mydriatic  has  for  its  object,  aside  from  its  effect  in  lessening  irritation,  the  preparation  of  a  way 
for  the  enlargement  of  the  pupil,  in  order  to  accomplish  this  at  the  moment  when  the  muscalar 
fibers  bare  attained  the  necessary  freedom. 

h.  Collections  of  pus  in  the  anterior  chamber  occur  much  more  rarely,  and  require 
special  treatment.  The  old  belief  in  the  absorbent  power  of  mercurials  and  the 
preparations  of  iodine  has  been  very  much  lessened  in  modern  times;  bnt  the  direct 
evacuation  of  the  aqueous  chamber  by  means  of  a  paracentesis  of  the  cornea  is 
constantly  gaining  more  friends.  There  is,  indeed,  no  doubt  that  this  procedure  far 
exceeds  all  others  in  eflScacy  in  the  case  of  hypopyon,  and  that  it  often  produces 
astonishing  results.  Where,  therefore,  the  hypopyon  is  quite  large,  the  eraouation 
should  not  be  long  postponed,  and  in  case  of  necessity  it  may  be  repeated.  The 
greater  the  amount  of  pus  collected,  the  severer  the  condition  of  irritation,  the  more 
intense  the  disturbances  in  circulation  and  the  nervous  excitement,  the  more 
imperative  become  the  indications,  and  far  more  dangerous  the  postponement  of 
the  operation.  Where  the  deeper  parts  of  the  eye  are  also  affected,  and  a  marked 
increase  of  the  intraocular  pressure  is  evident,  or  the  cornea  is  already  attacked, 
and  a  spontaneous  perforation  is  to  be  feared,  the  danger  has  risen  to  the  highest 
point,  and  the  immediate  paracentesis  of  the  cornea  is  the  vital  indication  for  the 
affected  eye. 


TREATMENT  OF  IBITIS. 

TIm  &Tor»ble  resolts  and  the  relative  want  of  danger  of  the  paracentesis  have  led,  as  will  be 
■adentood,  to  a  greater  frequency  in  its  indication.  In  later  times,  the  operation  in  question  is 
nidto  be  one  absolutely  indicated  in  depositions  of  pus  in  the  smallest  hypopyon,  and  even  when 
ths  aqoeoos  bnmor  is  only  turbid.  There  is  nothing  really  to  be  urged  against  this,  especially  in 
tkss  eases  in  which  the  inflammation  is  still  progressive,  and  we  may  expect  an  increase  of  the 
|«in  tha  efaamber.  Bat  no  objection  can  be  made  to  some  delay,  since  it  is  well  known  that  a 
iBsll  hypopyon  often  disappears  spontaneously  in  the  shortest  time,  without  leaving  behind  any 
trilresalta. 

Psraccnteais  baa,  on  the  one  hand,  a  favorable  effect,  by  evacuating  the  pus  directly  from  the 
iqacoos  chamber,  and  thus  preventing  the  flocculent  coagulations  which  resist  absorption  from 
being  developed  on  the  walls  of  the  chamber,  and  there  consolidating.  On  the  other  aide,  the 
diminution  of  the  intraocular  pressure  is  not  to  be  lightly  estimated. 

4.  The  afler-treatment  requires  scarcely  less  core  than  the  treatment  of  the  iritis 
itBeI£  It  is  first  directed  toward  protecting  the  eye  from  every  scarce  of  injury. 
The  patient  may  only  gradually  return  to  his  ordinary  avocations. 

Ad  extremely  important  part  of  the  after-treatment  is  the  removal  of  certain 
permanent  results  of  iritis ;  and  among  others,  the  so  frequently  occurring  adhesions 
of  the  pupillary  margin  to  the  anterior  capsule,  or  the  removal  of  their  distinctive 
ioflaence  upon  vision,  and  the  subsequent  nutrition  of  the  eye. 

The  means  for  falfiUing  these  indications  are  especially  the  use  of  powerful 
mydriatics,  and  the  performance  of  certain  operations.  In  the  cases  in  which  the 
ooodition  of  the  tissue  of  the  iris  allows  us  to  suppose  that  muscular  fibers  capable 
of  perfonniog  their  functions  still  exist,  the  treatment  of  posterior  synechia  should 
always  be  begun  by  the  application  of  strong  mydriatics,  and  be  continued  until  the 
papillary  margin  is  free,  or  the  remedy  has  shown  itself  insufficient.  It  generally 
requires  some  time  to  secure  the  end.  I^  therefore,  the  first  application  is  not  success- 
fol,  we  should  not  hesitate  to  repeat  it.  In  peripheral  adhesions,  the  preparations  of 
calabar-bean  may  be  of  use.    (0,  Becker.) 

Verj  recently  it  has  been  recommended  to  separate  posterior  synechia,  which  are  troublesome, 
•ad  which  can  not  be  detached  in  the  manner  described,  and  to  then  keep  the  pupil  dilated  by 
powerful  mydriatics  for  as  long  a  time  as  possible,  thus  keeping  the  divided  parts  away  from 
ttcfa  other,  and  preventing  their  reunion.  {Strsatjield,)  The  brilliant  result,  and  the  entire 
viot  of  danger  in  the  operation,  which  has  been  called  oorelytis,  are  estimated  highly.  (A,  W^b^r, 
Bmir,  Panavant). 

The  necessity  of  a  mydriasis  which  is  powerful,  and  which  continues  for  some  time,  is  shown 
bj  the  fact  thut  eorelytu  can  only  be  properly  performed  where  the  muscular  system  of  the  iris 
l>ss  preserved  its  functions,  and  where  the  pupillary  margin,  at  least  in  its  greatest  portion,  is 
Mfl'Jj  distended.  A  good  result  may  be  especially  expected  from  a  corelysis  in  a  partial  posterior 
fjocchia,  whether  this  is  produced  by  numerous  scattered  papillary  outgrowths,  or  by  delicate^ 
■daII,  border-like  neoplasia.    So  long  as  irritation  still  exists  in  the  iris,  or  the  neighboring  parte, 

oorelytis  does  not  appear  advisable,  since  the  muscular  power  of  the  iris  is  very  much  impaired, 

sod,  therefore,  the  effect  of  the  atropine  is  insuflicient,  not  to  speak  of  the  possibility  of  a  severe 

icsetioo. 
lo  the  same  way,  corelysis  is  not  indicated  where  the  pupillary  margin  is  adherent  entirely,  or 

diiefly,  to  the  capsule  by  means  of  formidable  inflammatory  products,  or  where  its  structure  is 

iltered  to  any  great  extent,  or  where  the  whole  iris  appears  atrophied. 

Where, the  whole  pupil  is  covered  by  iritic  depositions  or  by  the  products  of  a  capsulitis,  the 

MparaUon  of  the  pupillary  margin  is  evidently  not  sufficient  to  re-establish  even  a  moderately 

isiiifsclory  amount  of  vision.    Ck>relysis  can  then,  at  the  most,  only  serve  to  make  an  iridectomy 

possible  and  useful 

An  artificial  pnpil  is  indicated  where,  in  the  existence  of  a  complete  or  nearly 
complete  posterior  synechia,  the  mydriatics  can  not  accomplish  their  object,  or  where. 


on  aeooarttof  the  oonditioD  of  IfateiiflMMi^dMirii^  ft^mm^MoMmaA^kiikm^ptmw* 
M  mo«okr  contmetioii  ia  imposdble,  and  lihon  the  opOfitot  Aotdfl  iMil1ielPiq|  poit*- 
poned.  It  ia  hero,  aa  haa  been  aaid,  not  ottty  a  foestioti  of  the  IPiMkS^Uta^  ef  a 
paaaagefor  Uie  raja  of  light  to  enter,  and  of  an  improvero«ftt  of  mdai^  hot  alio  the 
preTentkm  of  the  very  nnpleaaant  and  not  rave  oonaeqaeooea  whidi^aaiar  ^seaiilt  £noin 
thia  eonditioii.  The  tiasoe  of  the  Iria  la  aore  and  noce  ehanged  Afeieaeh  NlaEpae, 
and  approximated  to  the  final  atrophy.  The  depoution  on  the  ai^erioriMpaule  ia 
^'  fnoreaned,  and  (hoaihe  proapeift  of  the  anoce&i  of  a  subaeE^ucut  oixr^nou  W^^i;«^J. 
The  priitdpill  danger  of  the  pos^onement  of  the  pei  formanLe  of  au  iriOec'omy  lies, 
according  to  experience,  in  the  indinatioa  of  the  choroid  to  paitieipate  tu  such 
relapsea.  Beaides,  the  ftot  ia  to  be  taken  into  cobs idemt ion  tbut,  m  long  ton- 
tinnanee  cf  the  condition  in  qaeation,  the  nuolaus  of  the  has  of^^D  heoomes  jL^iocted, 
mod  thaa  a  eomplete  cataract  ia  foniiei.  The  reinoTal  of  this  mvolvc^s  manj  diffi- 
onltiea,  while,  by  a^mely  irideotoiny,  we  mi^ht  haTii  rea&onahl^hopod  to  somewhnt 
elear  np  tiie  opaoitiea  of  the  capaale.  it  b  sufHdi^iitW  shown  from  att  thi^  th^it  tlie 
ttteat  and  tMoknesa  of  the  capsolar  opaciti^  con  only  seoondarllj  influence  the 
indioatieii  f^  en  iridectomy,  and  ttiat  the  operation  appears  advi^ble  in  cose^  in 
which  attacks  of  inflammation  and  cfHarj  r^QDrosb  are  ofteti  recurring,  or  Qveu 
oanae  na  to  fearit  tmnsition  of  the  prooeaa  to  the  ikeper  parti  <tf  the  eytt,  irteiiwhen 
IkeTifltoiiiflf^daAlfelyHtaeio^paiied.  ThedaoiageiiMdimayhe^biidtbflieeiprah 
eloa  of  tbe^tee  by  the  ai^did  popH,  Is  eiiEKay  made 
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THB  OPERATION  FOR  THE  FORMATION  OF  AK  ARTIFICIAL  PUPIL. 

IRIDECTOMY. 

IndicatioiUL — ^Iridectomy  is  undonbtedlj  the  most  frequently  performed  of  any 
ef  the  operations  on  the  eye.  It  serves  not  only  to  open  a  new  way  for  the  rayi 
of  light  to  enter  die  eye,  to  enlarge  the  morbidly  contracted  or  dispLioed  pupil,  but 
who  to  diminish  the  increased  intraocular  pressure,  as  well  as  to  restore  to  the 
cspsale  of  the  globe  a  certain  degree  of  distensibility,  and  therewith  to  permanently 
relieTe  any  disturbances  in  the  circulation  and  nutrition  of  the  inner  parts  of  the 
eye. 

The  formation  of  an  artificial  pupil  appears  to  be  indicated,  or  at  least  is  recom- 
mended, by  many,  under  the  following  circnmstauoes,  viz. : 

1.  In  the  existence  uf  dense  opacities  of  the  cornea  which  can  not  be  cleared  up, 
and  which  coyer  the  greater  part  or  the  whole  of  the  pupil,  whether  they  are  con- 
nected with  anterior  synechia  of  the  iris  or  not 

2.  In  atreiia  pupilhj^  closure  of  the  pupil,  false  cataract,  especially  in  complete 
or  nearly  complete  posterior  synechia  of  the  pupillary  margin,  with  or  without 
coincident  opacity  of  the  capsule  and  chronic  iritis  depending  upon  it,  irido-choroid- 
Itia,  panophUialmitis,  as  well  as  where  there  is  sympathetic  affection  of  the  other 
eye. 

8.  In  ulcerative  processes  in  the  cornea  which  require  a  relaxation  of  tension  by 
a  paracentesis,  bnt  which,  on  account  of  their  position  and  extent,  cause  us  to  expect 
a  corneal  opacity,  which  will  require  an  artificial  pupil. 

4.  In  the  various  forms  of  corneal  and  scleral  staphylomata. 

6.  In  glaucoma. 

6.  In  lateral  displacements  of  the  lens,  when  a  portion  of  the  transparent 
cryBtalline  displaces  the  pupil,  and  thus  becomes  the  cause  of  impairment  of 
Tiaion. 

7.  In  partial  opacities  of  the  lens  and  capsule,  which  greatly  injure  the  sight, 
and  which  are  stationary  or  advance  very  slowly,  and  therefore  do  not  allow  us  to 
expect  the  maturity  of  the  cataract  for  a  long  time,  and  which,  besides,  can  not  be 
directly  removed  without  considerable  danger,  so  long  as  the  cataract  is  not  further 
advanced. 

8.  In  swelling  of  a  cataractous  lens,  if  the  capsule  has  been  opened  by  an  acci- 
dent or  by  an  operation,  but  in  which  the  evacuation  of  the  larger  part  by  a  para- 
centesis of  the  cornea  does  not  succeed,  and  if  the  cataractous-lens  substance  presses 
the  iris  forward,  or  lies  in  the  pupil  or  aqueous  chamber,  and  thus  mechanically 
irritates  the  iris  and  threatens  a  closure  of  the  pupil  by  inflanmiation. 

9.  As  an  auxiliary  in  the  various  cataract  operations. 

10.  To  assist  the  removal  of  foreign  bodies  which  lie  in  the  aqueons  chamber, 
er  are  in  the  iris,  and  which  can  not  be  removed  without  tearing  or  injuring  it. 

11.  In  obstinate  myosis. 

Kethod  of  Performance.— Up  to  this  time  an  incredible  number  of  methods, 
more  or  less  different,  have  been  recognized,  (ffimly,)    The  so-called  iridectomy, 


lEroEOTOirr. 

cutting  out  a  piece  of  the  iris  (B^4?r)j  stands  high^  qb  to  succcaa  and  safety.  AH 
the  other  methods  have  been  almost  entirely  abandoned^  aad  properly  ao,  since 
iridectomy,  under  ahnost  all  eircumstane^,  ia  more  easily  perform«?d,  and,  with  only 
very  alight  modllkatloue^  successfully. 

The  instruments  required  are  a  straight,  or,  in  case  the  artificial  pupil  is  to  be 
made  inward  or  upward,  an  an^lar,  lanee-shaped  knife,  a  delicate  straight  hook 
or  slightly  curved  M^^^U  forceps^  and  a  small  Zduit'^  scissors. 

Iniiead  af  the  forccpEi,  the  little  irlB-hook  ia  much  niacC  It  i»  hardor  to  xn&aikgQ  than  tho 
forccpB,  It  ejwily  injures  tbo  capiule.  And  flopa  not  no  teadily  tllOTT  &  meawiiremont  of  the  iiii« 
of  the  pnpil  WhooT<*r  irinbea  to  nao  it,  ahoiiM  choofte  one  with  a  nook  «hicb  may  be  bent 
{Hirnt}f).     It  is  often  necesiary  to  bend  tUo  book  iri  onlfrT  Uv  reach  over  the  no*c* 

Itecently  it  ht^  be£»  tboagbt  that  the  linear  incliiioTi  ooulil  be  better  made  with  Gr«e£e^i 
uiirt<?w  oataract  knife  ( IF^rJbrr,  Lm  Oad),  Bpecial  adv^utta^^"  have  l>eea  promised  from  it  in 
eaacM  of  ejEtenjure  c^meaJ  oicatriceit,  wbete  only  n  very  small  periphericaL  portion  of  the  corner 
has  reiTL&Jiiieil  tranfspareat ;  in  nlci^rs  of  the  cornea  with  ftuppuratire  intis  or  iridoeycUtts^  la 
irltla  with  h jpopyum  and  diaeaKe  of  the  vitreouii^  m  formation  of  fai«(?  membraHBi  tipon  the 
pocterior  wall  of  the  Iriiit  for  retnoritig  a  cynticercus  or  foreign  body  from  the  Titrvoiu,  etc. 
In  gilaueoTDa  thi«  ptoeednre  seemi  more  dangerona^  on  aooount  of  the  «aiy  mpttire  of  the  Konal&, 
ftdhcfiion  of  the  iris  En  tb©  vound,  nud  cyitoid  oieatrination  {^tntrff}. 

The  AOHcailed  opbihalmoetat,  an  instrument  for  keeping  the  ball  Hied  in  a  4^rtain  poiition,  li 
eBpeoially  to  be  recommended  when  the  ^rttAciol  pupil  b  to  bo  mode  npward  Even  with  very 
qoiet  patients  the  eye  readily  rolU  npward  and  ii  covered  by  the  Qpper  lid-  When  the  eye  tbna 
t^imq  tjpwardi  in  ipite  of  every  precantioa,  Injiiry'tQ  the  capsule  is  easily  caiiied.  We  arci  not 
alwayH  able,  after  the  entrance  of  the  knife  into  the  aqneoufl  ehamber,  to  Mrn  it  qniokly 
enough  when  the  eyeball  rolls  upward,  and  thus  the  point  of  the  knife  enteiB  the  capsnlc.  On 
withdrawing  the  knife  from  the  ohamber,  when  the  eye  ik  forcibly  tnmed  upward)  we  are 
ohligeil  to  tnm  the  poitit  very  far  hack^  and  thus  the  oapaiile  in  easily  torn. 

A  toothed  foroepSy  ^j  whb'h  the  ocqIbt  eonJuDOtira  Is  seised  near  the  comes^  answers  the  best 
an  an  ophlh  almost  at.  Forceps  wliose  grasp  is  itisuri'd  by  a  »lidc^  are  not  «o  well  fitted  for  u^e, 
becaase  they  can  not  always  be  opened  quickly  enough  and  the  inatniment  removed,  when  the 
patient  unexpectedly  moves  his  head.  Seizing  the  conjunctiva  at  a  greater  distance  from  the 
cornea,  and  fastening  with  it  a  portion  of  one  of  the  recti  muscles,  we  avoid  tearing  the  conjunc- 
tiva, but  are  apt  to  cause  rotary  movements  of  the  eye,  which  render  the  operation  very  difficult. 
Id  very  restless  patients,  especially  in  children,  fixation  does  not  answer  at  all,  since  it  is  pain- 
ful, aud  makes  the  patient  resist  more,  or  renders  the  muscles  very  tense.  In  such  cases  ansstbesia 
is  imperatively  necessary. 

Any  especial  preparation  for  the  operation  is  superflnons.  Still  the  operation 
ghoold  not  be  performed  in  an  entirely  empty  state  of  the  stomach,  or  after  a  fall 
meal.  The  patient  may  sit  during  the  operation,  or  lie  down ;  the  latter  position  is 
preferable.  An  assistant  holds  the  lid  open ;  the  other  eye  is  closed  by  a  protective 
bandage. 

Contracting  the  pupil  with  the  calabar-bean  (Graefe),  when  it  has  been  previously  very  much 
dilated  by  mydriatics,  or  in  consequence  of  morbid  processes,  does  no  harm,  but  is  of  no  especial 
advantage.  Where  the  reactive  power  of  the  muscles  of  the  iris  still  exists,  the  flowing  off  of 
aqueous  humor  after  the  section  of  the  cornea  is  sufficient  to  excite  a  powerful  contraction  of 
the  pupil. 

The  operation  is  divided  into  two  qnite  different  steps.  The  first  consists 
in  opening  the  cornea  by  an  incision  from  two  to  two  and  a  half  lines  long ;  the 
second  consists  in  drawing  forward  and  catting  off  of  the  piece  of  iris  to  be 
removed. 

The  incision  in  the  cornea  sfioold  always  be  made  perpendicnlar  to  the  meridian 
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of  the  piece  of  iris  to  be  out  out.  Where  the  iridectomy  aims  at  making  a  way  for 
the  rajB  of  li^ht,  and  where  a  somewhat  central  pupil  may  be  made,  the  incision 
should  &11  a  little  outside  of  the  middle  of  the  corneal  curvature.  But  where  we  are 
obliged  to  content  ourselves  with  more  of  an  eccentric  pupil,  it  is  best  to  make  onr 
inebioD  a  quarter  of  a  line  from  the  border  of  the  cornea,  in  order  that  the  remaining 
peripheral  portion  of  the  iris  may  intercept  the  outermost  peripheral  rays.  Where 
there  is  only  a  small  space  for  the  pupil  on  the  corneal  border,  we  should  cut  into  the 
selerotioa  about  half  a  line  from  the  margin  of  the  cornea,  and  carry  the  knife  in 
nch  a  way  that  it  enters  the  chamber  exactly  at  the  ciliary  margin  of  the  iris. 
The  firm  adherence  to  this  rule  is  of  the  greatest  importance  in  those  cases  in  which 
the  iridectomy  is  intended  to  influence  in  a  remedial  way  the  circulation  and  nutri- 
tion in  the  interior  of  the  eye.  If  under  such  circumstances  the  incision  is  made 
within  the  corneal  border,  the  operation  is  always  fruitless.  The  knife  should  tiien 
be  held  obliquely  when  it  is  entered  into  the  sclerotica.  If,  however,  the  incision  is 
made  in  the  cornea,  the  instrument  should  penetrate  almost  vertically  through  it, 
and  as  soon  as  it  has  entered  the  aqueous  chamber  it  should  be  immediately  turned, 
and  its  point  pushed  as  far  between  the  iris  and  the  membrane  of  Descemet  as  the 
required  length  of  the  incision  may  demand. 

The  knife  should  be  withdrawn  very  slowly,  in  order  that  the  aqueous  humor  may  oot  escape 
too  qaicldy ;  otherwise  the  very  sudden  relaxation  of  the  globe  may  easily  cause  intraocular 
!MDorrfaage  with  all  its  evil  results,  especially  when  morbid  processes  in  the  uvea  and  retina  have 
eooiiderably  altered  their  vessels.  Under  such  circumstances  it  is  also  well  to  exert  a  Utile 
prcKon  with  the  finger  on  the  globe,  and  keep  it  tense  until  the  bandage  is  applied.    {Oratfe.) 


Fig.  87. 


The  second  step  in  the  operation  always  requires  both  hands  of  the  operator. 

One  hand  uses  the  forceps,  the  other  the 
scissors.  The  forceps  should  be  held  very 
lightly,  and  carefully  placed  in  the  cornenl 
wound,  with  the  convexity  toward  the 
globe,  and  carefully  pushed  forward  to 
very  near  the  pupillary  margin  of  the 
^  piec^  of  iris  to  bo  cot  out.  Then  they 
are  to  be  opened,  just  wide  enough 
for  the  breadth  intended  of  the  artificial 
pupil.  As  soon  as  this  portion  of  the  iris 
near  the  pupillary  margin  is  fairly  and 
certainly  seized,  it  is  separated  by  deli- 
cate and  gradual  traction  from  any  exist- 
ing adhesions,  and  (Fig.  87)  slowly  drawn 
out  with  the  forceps.  During  this,  the 
scissors  are  placed  with  the  convexity  of 
their  blades  fiat  upon  the  globe,  and  as 
•oon  as  a  sufficiently  large  portion  of  the  iris  appears  to  be  drawn  forward,  it  is 
quickly  cut  off  close  to  the  edge  of  the  corneal  wound. 

The  greatest  care  must  be  observed  that  no  part  of  the  iris  remains  in  the  wound, 
which  easily  occurs  at  the  angles,  so  as  to  avoid  the  consequent  irritation  and  sub- 
sequent unfortunate  lacerations  of  the  iris.  If,  therefore,  the  adherent  portion  of 
the  iris  does  not  recede  after  a  slight  rubbing  of  the  closed  eyelids,  then  we  must 
nsort  to  Daviers  spoon. 


WImto  tiho  urti^cial  pupil  h  intended  to  f iimish  a  new  waj  for  tho  nvys  of  light 
tiiZOti|^  Hm  dioptric  nu'dia  of  the  eye,  or  to  enlarge  the  nntural  one  lat<?ndlj,  b  sec- 
tion,  GOB  line  in  hreAdth,  is  BnfHcient ;  a  Largt^r  pnpil  10  apt  to  com^iderabl j  impair 
tiie  TiiftoB ;  becauai*,  when  the  v^smaI  Qeld  is  powerfi^lly  illuminated^  it  readily  ctmsea. 
iTBiy  dirtorbing,  dazzling  sensations,  and,  besides,  the  circlea  ot  dispersioiit  arifiing 
from  thoinnit  of  aocommodation,  give  too  large  a  diameter  to  the  retin&l  imftge& 
This  CirauuurfAncf^  rt^odc  rs*  it  jnUisable  to  make  the  artiflciul  |)i3j>il  njjwiinl,  \rhvn 
tiie  opentimt  is  peilonned  in  a  dear  eamut,  on.  aooomi^  ci  1 
poaterior  ayneoliia^  and  iiie  central  poitkm  od  Ihe  i 
to  imder  qpile  distinct  pearoqptlcms  poaiibie. 

]b  fha  case  of  oential  oomeal  opadtjcs^  ii»  intatibr  and  lowar  foadiMif  of  i 
Iris  shomld  be  ciife  ontwlmwvBr  it  is  posalbla    In  ofsiy  oaaet  to^  apaqns  or  < 
triaed  poitioiB  of  tfae  eonuR  atfe  to  be  airolded»  in  oidertiattat  StrntrMalkm^^mk 
may  not  be  eKdted. 

OfttMlrii. 

in  ft  Toy 
As  lbs 


U  ws  supeei  tl»e  FOMMMe  of  thiok  IUm  m 
wbioh  donoi  Us  in  fokb  and  are  difBenit  to  grup, 
T«rtiosl  mannae.  A  peonHaxty  oonstnioted  pair  of 
fslae  mflmbnBM  are  often  Tary  deeply  pigmeiftod,  ■ 
of  iiie  are  freqiumtly  with  diiBoalty  paroeiTad,  It  b 
eatipli^  oUiqna  iUnadnatioii  {Kkapp), 


intvodnoe  die 
(£<«6i^«ie%)ianot 
laiBOfiB  Ok  ■ha 
r,in 


When  we  deilre  to  oppoee  tiie  e^  Inllaenoaa  wbiah  a  fliin^  nnyiddinf  glolia^  er 
an  inoraaae  of  the  intraoenlar  fnressore,  eateits  npon  the  drouUttk)*  a»A  DoMtion  of 
the  eye,  it  is  itnperatiTely  necessary  to  give  the  Indaion  hi  the  sd^rolte  a  kilgtib  of 
more  than  two  lines,  and  to  oat  out  a  large  segment  of  the  iris. 

Often  even  this  is  not  sufficient ;  the  sderotioa  becomes  tense  again  in  a  short 
time,  and  the  unpleasant  coDseqaences  reappear.  If  we  then  wish  to  attain  to  the 
end  in  view,  the  operation  mnst  be  repeated,  a  second  incision  being  made  near  the 
first  one,  and  another  portion  of  iris  removed.  In  order  to  limit  the  dazzling  sensa- 
tions as  much  as  possible,  under  such  circumstances,  the  pupil  should  always  be 
mode  upward. 

If  a  foreign  body  is  to  be  removed  from  the  aqueous  chamber,  or  from  the  iris, 
the  meridian  of  the  scleral  border  corresponding  to  the  body  slionld  be  chosen 
for  the  incision.  In  this  case  it  is  well  not  to  incline  the  point  of  the  lance-shaped 
knife  straight  toward  the  center  of  the  pupil,  but  to  push  it  obliquely  to  one  side 
of  the  foreign  body,  and  to  keep  as  close  as  possible  to  the  posterior  layers  of  the 
cornea,  in  order  not  to  disturb  the  foreign  body  in  its  position,  or  to  strike  at  the 
place  which  would  be  with  difficulty  reached  with  instruments  .through  the  wound. 
If  granulations  or  any  kind  of  vascular  exudations  have  formed  around  it,  such  a 
separation  of  these  exfoliations  is  often  attended  by  severe  hemorrhage,  which  com- 
pletely fills  up  the  aqueous  humor,  and  renders  the  extractitm  extremely  difficult,  or 
entirely  impossible.  This  circumstance  causes  the  attempt  to  seize  the  foreign  body 
alone,  and  extract  it,  to  seem  improper.  This  attempt  rarely  succeeds,  without 
twisting  the  foreign  body  a  great  deal ;  and  if  it  has  sharp  angles  or  comers,  it  gen- 
erally causes  severe  injury  to  the  iris,  or  even  to  the  capsule  of  the  lens ;  and  this  is 
the  more  apt  to  occur,  since  after  the  escape  of  the  aqueous  humor  the  parts  in 
question  are  pressed  forward  by  the  vitreous  humor,  and  the  foreign  body  is,  as  it 
were,  hemmed  in.  It  is,  therefore,  well  to  introduce  tlie  forceps  into  the  aqueous 
chamber  with  opened  blades,  so  that  the  foreign  body  may  lie  quietly  between  them, 
then  to  push  the  forceps  as  far  forward  as  the  pupillary  margin,  then  to  open  the 
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foreeps  eomewhat  wider,  and  finally  to  close  them.  This  fastens  the  portions  of 
iris  Ijing  on  each  nde  of  the  foreign  body,  these  being  forced  between  the  branches 
by  the  pressure  of  the  crystalline  lens,  and  the  foreign  body  is  brought  out,  as  it  were, 
k  a  protecting  envelope,    (ffomer,) 

Sometimes  the  extraction  of  a  foreign  body  may  be  assisted,  by  withdrawing  the 
hah  quickly  after  tlie  incision  is  completed,  and  thus  securing  a  speedy  evacuation 
of  the  aqueons  humor. 

Not  nnfrequently,  then,  the  iris,  with  tlie  foreign  particle  adherent  to  it,  is  pushed 
oitof  the  wound,  and  the  prolapsed  iris  has  only  to  be  cut  off,  after  the  foreign 
Mj  hss  been  secured  with  the  forceps.  Besides  all  this,  however,  peculiar  circum* 
I  reqnire  peculiar  rules  and  manipulations. 


Itii  not  nnimportant  to  remark,  that  the  artificial  papil  seldom  shows  its  true  size  and  Ibrm 
ImNdiitely  after  the  operation,  since  the  adjacent  portions  of  the  iris  are  pushed  against  the 
opcniag  io  the  cornea  by  the  forceps,  and  are  held  there  by  the  lens,  which  presses  against  the 
mmbruM  of  D^tcemet,  It  asEumes  its  natural  position  when  the  wound  has  united,  and  the  aque- 
Mi  boDor  has  again  appeared. 

A  binocular  protective  bandage  should  be  applied  after  the  operation  is  finished. 
It  is  also  advisable  to  close,  with  isinglass-plaster,  the  lids  of  nnreliable  patients  who 
tre  apt  to  try  their  vision  too  soon,  or  who  from  carelessness  and  want  of  intelli- 
gence may  push  the  bandage  to  one  side.  Where  there  is  danger  of  intraocular 
bemorrhage,  the  pressure-bandage  should  be  drawn  tighter,  and  be  loosened  only 
•ome  hours  after.  The  bandage  should  remain  on  several  days,  but  the  charpie  or 
cotton  may  be  changed  frequently.  In  the  mean  time,  the  patient  should  be  kept  in 
a  state  of  perfect  bodily  and  mental  rest  The  recumbent  posture,  in  bed,  is  the  best. 
Where  this  is,  however,  very  difficult,  it  is  of  advantage  to  cause  the  patient  to  lie 
on  the  side  that  his  not  been  operated  upon,  or  even  to  recline  on  a  sofa.  The  diet 
thoold  be,  the  first  few  days  after  the  operation,  confined  to  soup,  vegetables,  steamed 
frnit,  ^  Loud  talking,  as  well  as  every  vigorous  exercise  of  the  masticatory  and 
respiratory  muscles  of  the  face,  is  to  be  strictly  forbidden. 

If  symptoms  of  irritation  or  of  inflammation  appear  in  the  globe,  the«e  rules  are 
to  be  enforced  with  double  strictne^^s,  and  antiphlogistic  treatment  should  be  begun. 
In  favorable  cases  the  bandage  may  be  removed  in  from  six  to  eight  days,  and  the 
petient  gradually  return  to  his  ordinary  occupation. 

Aoddenti.— !•  An  incision  which  %» too  oblique.  — ^If  the  lance-ahaped  knife  passes  very  obliquely 
tbroagh  the  thickness  of  the  cornea,  so  that  the  points  of  entrance  and  of  exit  are  far  removed 
tnm  each  other,  the  forceps  may  easily  seize  the  posterior  lip  of  the  corneal  wound  instead  of  the 
irii.  This  is  thus  bruised,  pressed  open,  and  occasion  given  for  severe  inflammation— opacity  of 
tfw  partof  the  cornea  in  question.  It  may  even  suppurate,  and  atrophy  of  the  entire  globe  result. 
The  ftame  danger  is  incurred  with  such  an  incision,  even  if  the  iris  is  seized,  since  it  can  not  follow 
tbe  forceps  without  rolling  up  and  passing  the  posterior  lip  of  the  corneal  wound.  If  the  iris 
4oct  not  Uar  out,  as  generally  happens,  but  is  removed  by  the  traction,  its  connection  with  the 
border  of  the  membrane  oi  DfBcemH  and  with  the  ciliary  body  may  be  separated,  or  it  may  suffer 
•0  eztenslve  tension,  and  in  spite  of  it  the  pupil  may  be  very  small,  since  the  greater  part  of  the 
picee  of  iria  seized  with  the  forceps  lies  within  the  corneal  wound,  and  consequently  can  not  be 
lowbed  by  the  scissors.  This  unpleasant  accident  is  particularly  to  be  feared  when  the  opera- 
taoa  is  performed  with  the  angular  iridcctomy-knife,  without  any  consideration  of  the  fact  that,  in 
order  to  penetrate  the  cornea  vertically  with  this  instrument,  its  point  should  be  directed  some- 
vbat  toward  the  opposite  side  of  the  eye  fn)m  the  incision. 

2.  Tearing  the  putee  of  iris  seized  by  the  forerps. — This  accident  is  less  to  be 
fetred  in  the  use  of  the  forceps  than  in  the  employment  of  the  little  hook.    It  is 
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particularly  to  be  ft-ared  when  the  in  a  la  greailj  atroplkicd,  wlien  ila  lU%\}^,  &a  h  not 
Dufroqnently  the  case,  is  very  weak  aod  rotten.  The  repeated  brjngmg  forward  of 
eiuall  bits  for  the  purpose  of  eBlRrgmg  the  ptrpil,  is  generally  very  difficult,  particu- 
larly when  hcTiiorrhage  oecura  and  the  blood  covers  every  tidng.  This  gem  rally 
leads  to  severe  irritation.  Wher^  the  iris  is  very  miioh  changed  in  its  extern al 
appearancet  the  forceps  ihould  be  widely  opened  and  a  broad  piece  sei«d,  ba  order 
to  obtain  a  eufflciently  large  p  ij  il  in  caao  the  iria  shoold  tear. 

5,  Remaining  Mind  of  the  pupillary  margm  of  the  iru. — Where  the  pupil laf7 
border  b  firmly  adherent  to  the  capsule,  it  ofteu  remains  there  in  spite  of  alow 
traction  with  the  forcepa.  Thia  is,  however,  of  not  much  importance  where  the 
operation  i^*  done  on  account  of  complete  posterior  sjnechia,  A  forcible  eeparation 
by  [ueans  of  the  little  hook  would  Ik^ad  to  itijary  of  the  capsnle  imd  mach  worse 
consequences.  It  is  therefore  weU  not  to  make  any  further  attempts  at  detachmeaU 
But  where  the  portion  of  iris  in  question  i:^  free,  in  ord^^r  tL>  break  up  the  bridge  the 
little  hook  should  be  introduced,  and  the  double  pupil  cbaa^ed  to  a  singly  oue. 

4*  Eemdining  behind  of  the  alttfed  pigmtnt-layi^r^  or  father  of  nieirthrajiout 
new-fi^rmati^mM  in  Ik^  fkld  of  the  arUjlcktl  pupil. — It  some  limed  happens  that  the 
fibrous  tissue  of  the  iris  Is  removed  to  a  sufficient  extent^  and  ihat  Inimediatelj  after 
the  operation  the  pupil  appears  black.  But  afier  the  bandage  is  removedi  and 
absorptiOD  of  an  j  blood  which  may  be  In  the  anterior  chamber  has  taken  place^  it  is 
seeu  that  the  newly^made  pupil  is  cohered  over  by  a  membranous  new  ^formation 
richly  supplied  with  pigincnt.  The  necessity  of  not  Beijing  the  iris  with  the  forceps 
too  saperticiaiiy  is  icen  from  this.  But  if  this  has  already  occurred,  the  xaistake  caa 
only  be  remedied  by  ft  repetition  of  the  operation. 

G,  T<earin^  ths  *ris  from  ths  Hiiarif  litjamenl. — A.  quick  wlthdrawnl  of  the  forceps,  biittaortt 
purticulaFly  reslleflAucsB  of  the  patient  while  the  forceps  are  drawn  oat^  may  cauae  tho  irij  te  he 
■eparated  partially  or  entirely  from  the  ciliary  ligament.  In  order  to  avoid  this  accident,  it  is 
imperatively  necessary  to  hold  the  forceps  very  lightly,  so  as  to  be  able  to  let  go  at  any  moment, 
to  quickly  follow  the  motions  of  the  eye,  and  to  firmly  hold  the  head  of  the  patient  If  then  the 
accident  occurs,  the  separated  bit  of  iris  should  be  brought  forward  and  removed. 

6.  Severe  hemorrhage. — ^When  the  tissue  of  the  iris  has  not  been  very  mach 
changed  by  previous  inflammation,  the  hemorrhage  is  scarcely  of  any  aocount,  and 
is  of  less  importance  since  the  extravasation  is  usually  very  qnickly  absorbed.  If  the 
iris  is  far  advanced  in  atrophy,  perhaps  is  even  spongy,  or  traversed  by  enlarged 
vessels,  the  hemorrhages  are  very  much  of  an  impediment  during  the  operation,  and 
besides  are  with  great  difficulty  absorbed.  They  easily  produce  irritative  couditions, 
and  not  unfreqnently  destroy  the  result  of  the  operation ;  their  ooagula,  in  connection 
with  iritic  products,  closing  the  artificial  pupil  like  a  plu^  Occasionally  the  whole 
globe  is  destroyed  by  atrophy.  Where  the  globe  has  not  suffered  very  much,  we 
may  often  permanently  remove  the  extravasadon  by  introducing  a  DaviePs  spoon 
into  the  opening,  after  the  completion  of  the  operation,  ond,  by  gentle  pressure  of 
the  posterior  lip,  allow  an  exit  for  the  blood.  Immediately  after  this  a  pressure- 
bandage  should  be  applied.  But  where  the  iris  is  rotten,  friable,  spongy,  or  the 
globe  is  already  atrophied,  and  therefore  sotYer  to  the  touch,  the  exit  of  the  blood 
does  no  good,  since  that  which  is  evacuated  is  always  replaced.  Therefore,  a  well- 
applied  pressure-bandage  is  the  only  means  by  which  to  overcome  excessive  extra- 
vasations, and  to  prevent  their  not  tmfrequent  repetition.  In  such  cases  it  is 
sometimes  well  not  to  cut  off  the  prolapsed  iris,  but  to  simply  leave  it  in  the  wound 
in  order  that  it  may  heal  np  in  it.    This  procedure  is  particularly  to  be  recommended, 
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if  ifter  an  Irideotomj,  the  catting  off  of  the  iris  has  heen  followed  by  a  severe 
iMmorrhage  which  has  destroyed  the  effect  of  the  operation,  and  rendered  its 
repetition  necessary.  Seyeral  cases  have  justified  this  procedure  by  exceedingly 
liTorable  results. 

7.  &e(^  qfa  Jiuid  vUreoui,—Th\a  acoidcDt  is  chiefly  to  be  feared  when  the  urea  and  retina 
kre  been  iDVolved  in  preTioii8ly>existing  inflammation,  or  when  the  lena  ia  wanting,  or  its  nor- 
mil  attachments  have  been  removed.  If  a  large  quantity  of  vitreous  escapes,  which  especially 
I  in  restless  patients,  who  contract  the  ocular  muscles  very  much,  the  globe  wrinkles,  the 
I  links  in,  the  iris  recedes,  and  it  is  often  scarcely  possible  to  seize  it  with  the  forceps. 


8.  Cloture  or  exeenive  contraction  of  the  pupil, — ^This  condition  is  particularly 
threatening,  where  the  iris  has  become  atrophied  by  previously- existing  inflamma- 
tion, bnt  especially  if  spongy  in  texture,  and  where  a  chroiuc  iritis  or  irido-choroiditis 
exists  at  the  time  of  the  operation,  or  when  severe  hemorrhage  has  occurred.  In 
noh  cases  sometimes  quite  large  pupils  become  completely  obliterated  by  adhesion. 
We  should  here  attempt  in  the  beginning  to  make  a  large  pupil.  If,  however,  closure 
follows,  the  operation  should  be  repeated,  as  in  those  cases  where  the  pupil  does  not 
iQswer  the  purpose  on  account  of  ita  smallness.  The  second  iridectomy  should  be 
mide  dose  to  the  first. 

ft.  Choroidal  hemorrhage^  apoplexy  of  the  retina^  and  detachment  of  the  retina  from  thi 
denid  by  iub-retinal  {^unon.— These  accidents  show  that  there  have  been  very  considerable  pre- 
▼ioai  ilterations  in  these  structures.  Prevention  of  a  sudden  escape  of  the  aqueous  humor  and 
•  prarare-bandage  are  the  best  means  of  avoiding  them. 

10.  Setere  inflammatory  reaction, — ^This  is  extremely  rare  after  an  iridectomy;  still 
it  does  occur,  and  it  may  possibly  lead  to  suppuration  of  the  globe  in  spite  of  a  seem- 
inglj  gJK)d  condition  of  the  eye.  {Rothmund,)  A  severe  antiphlogistic  regimen  is 
the  best  means  of  counteracting  it. 

11.  Corneal  opacity  near  the  point  ofincinon, — This  occurs  quite  frequently  after 
tn  iridectomy,  particularly  in  cases  in  which  the  cornea  has  suffered  very  much  by 
preceding  morbid  processes,  and  where  the  iridectomy  was  performed  on  account  of 
partial  obscurations.  They  are  so  extensive  at  times  that  the  succesa  of  the  opera- 
tion is  considerably  endangered  by  them,  because  they  again  cover  a  part  of  the 
artificial  pupiL  They  naturally  occur  most  frequently  when  quite  a  severe  infiam- 
matory  reaction  follows  the  operation.  Still,  sometimes  the  cornea  becoms  opaque 
when  the  reaction  was  very  inconsiderable,  or  seamed  to  be  absent. 

Snbftitntes  for  Iridectomy.— Tlie  object  <>f  these  is  partly  to  diminish  or 
avcid  evil  conditions  which  are  connected  with  the  artificial  pupil  proper ;  they  are 
also  employed  to  avoid  certain  impediments  which  occasionally  prevent  the  perform- 
ance of  an  iridectomy,  and  thus  to  insure  and  increase  the  success. 

1.  Corelysis,  or  the  operative  separation  of  the  pupillary  margin  which  bos  become  adherent 
to  the  capsule  {Streatfeld,  A.  Weber),  may  accomplish  something  when  numerous  scattered  and 
extensive  partial  posterior  synechiie  exist,  if  the  muscles  of  the  iris  are  able  to  act  fVeely  after  the 
operation,  and  if  a  considerable  portion  of  the  center  of  the  capsule  has  remained  transparent 
The  operation  should  be  preceded  by  the  repeated  application  of  strong  solutions  of  atropine. 
The  muscles  of  the  iris  are  thus  prepared  for  the  most  extensive  mydriasis,  and  all  the  fine 
portions  of  the  pupillary  margin  are  as  far  as  possible  retracted.  The  operation  is  divided  into 
two  steps.  The  first  is  the  opening  of  the  anterior  chamber  by  a  linear  corneal  incision ;  the 
second  ia  the  iDStmmental  breaking-up  or  separation  of  the  adhesions.    It  is  performed  with  the 
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mme  precaatioDS  as  an  iridectomj.  It  always  reqoires,  however,  the  fixation  of  (he  globe,  and 
with  very  restless  patients  the  use  of  an  anesthetic.  The  ineision  of  the  coroea  should  alwaya 
be  made  with  a  lance-shaped  knife  on  its  outer  periphery,  at  about  the  center  of  the  horizontal 
meridian.  AAer  this,  a  peculiar  book  is  introduced  into  the  chamber,  which  is  not  unlike  a  strong 
iris-hook,  but  differs  from  it  in  that  its  surface  is  flattened,  but  not  cutting ;  moreover,  the  book 
portion,  which  is  about  three  mm.  long,  is  attached  to  the  shaft  at  an  angle  of  less  than  45^,  and 
is  rounded  off  at  the  point  of  earvatwe,  both  <mUriorly  wad  poderiorly. 

By  means  of  this  hook,  beginning  at  a  tne  point,  the  adhesions  are  separated  by  detaching  tlw 
new  formations  from  the  capsule,  with  the  convexity  of  the  hook,  or  they  are  torn  with  its  fines 
end.  It  is  here  of  the  greatest  importance  that  the  neoplastic  formation  be  not  simply  torn,  bat 
as  it  were  shelled  out  from  the  capsule  by  careful  manipulation,  because  the  remains  of  it 
frequently  continue  attached  to  the  capsule,  and  render  vision  indistinct.  It  is  also  very  important 
that  the  axis  of  the  instrument  be  always  in  the  level  of  the  pupil,  and  that  the  broad  surface  of 
the  hook  always  lie  flat  on  the  capsule,  never  meeting  it  at  an  angle.  Therefore,  in  case  it  is 
necessary  to  turn  tlie  free  end  of  the  hook,  it  should  be  pulled  back  into  the  corneal  wound,  and 
after  the  turning,  again  introduced. 

Immediately  after  the  separation  of  the  synechia,  a  strong  solution  of  atropine  is  allowed  to 
remain  in  the  eye  for  some  minutes,  and  then  the  eye  covered  by  a  folded  clotb,  the  room  dark- 
ened, and  the  patient  placed  in  a  quiet,  recumbent  position.  In  about  two  hours  the  instillation 
of  atropine  is  repeated  and  the  eye  examined.  If  the  pupil  is  not  enlarged,  atropine  is  applied 
at  frequent  intervals,  and  then  a  light  binocular  protective  bandage  employed.  In  other  respects 
the  after-treatment  is  the  same  as  after  iridectomy.  Complete  darkness,  the  ffrmUtt  bodily  rest, 
and  the  avoidance  of  cold  applications  to  the  eye,  are  still  imperatively  indicated,  and  finom  the 
third  or  fourth  day  on,  for  some  time,  a  mydriatic  shoold  be  applied  onoe  or  twioe  a  day, 
according  to  necessity. 

Recently  it  has  been  recommended  to  do  away  with  the  hook  entirely,  and  xeplaoe  it  by  a 
pair  of  blunt-hooked  forceps,  by  means  of  whioh  the  adherent  portion  of  the  iris  is  simply 
seized  and  torn  off.  It  is  claimed  that  this  method  may  be  employed  without  any  danger  in 
simple  anterior  and  posterior  synechia,  and  that  it  gives  very  excellent  results  (Paua»ant), 
Great  care  should  always  be  recommended  on  account  of  the  great  sensitiveness  displayed  by 
the  iris  to  bruising,  which  is  shown  by  violent  and  often  destructive  inflammation. 

2.  Displueement  of  the  whole  pupil  by  causing  an  artificial  prolapse  of  the  iris. 

This  procedure  is  intended  to  remove  the  pupil  without  impairing  its  movability 
from  the  field  of  greatly-curved  or  opaque  portions  of  the  cornea  or  lens,  and  thus 
to  remove  the  cause  of  impairment  of  vision,  or  at  least  to  reduce  it  to  a  very  slight 
amount.  The  particular  indications  for  it  occur  in  pyramidal  cataract,  in  displace- 
ment of  the  lens  (ectopia  lentis),  but  principnlly  in  kerataconus,  ectasia  of  the  cornea 
in  partial  malcurvatures  nnd  opacities  of  the  cornea,  when  the  pupillary  margin  is 
free.  It  is  also  sometimes  with  advantage  substituted  for  iridectomy,  if  we  have 
reason  to  fear  severe  bleeding  from  the  cutting  out  of  the  iris. 

Displacement  of  the  pupil  is  not  conceivable  unless  there  is  a  tearing  of  the 
pupillary  margin,  and  mainly  of  tlie  portion  of  iris  opposite  the  artificial  prolapse. 
If  the  operation  accompl'slies  its  purpose,  we  can  not  limit  ourselves  to  approaching 
a  portion  of  the  pupillary  margin  to  the  internal  lip  of  the  incis'on  in  the  cornea, 
(Critchetf),  but  it  must  he  drawn  out  through  this  {Pagrnstecher^  Btrlin),  The 
tension  is  then  so  great  that  the  iris,  with  quick  and  careless  trartion,  is  sometimes 
partly  separated  from  its  ciliary  attachments  (A If  Graff t).  On  the  whole,  the 
operation  is  quite  well  borne.  At  the  most  the  portion  of  iris  which  undergoes  the 
greatest  tension  becomes  atrophied.  In  the  later  stages  single  tendon  like  gray 
stria)  or  s;>(»ts  devoid  of  pigment  are  seen  enveloped  in  the  structure.  Inflammation 
is  exceptionally  excited.  In  isolated  cases  destructive  iridi)-clioroiditis  and  the 
formation  of  a  false  membrane  (schwarten)^  on  the  pc^terior  wnll  of  the  iris  and  of 
the  ciliary  body,  hns  been  obs' rved,  with  entire  loss  ofsight of  thee \e.  {Alf.  Graefe^ 
Sieffan^  IlOring,  Worlitschek,  Secondi), 
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In  Tiew  of  thta,  the  neeeisltj  of  cutttBg  off  tte  porticm  of  iris,  pat  on  tl*©  stretch 
lome  time  after  the  dis^plncenient^  was  spoken  of  quite  a  long  time  ogo.  (ifim^y). 
It  ha4  been  recent!  j  rouct  mm  ended  to  follow  the  operatioti  io  Ibreatonlng  caaefl  by 
ma  iridectomj.    (j4I/.  Gmefey 

ft  ifl,  liow^ever,  plain  that  tVie  peculiar  pntpose  of  the  (llsplacement,  i.e.,  the  exclti- 
•ion  of  opa<|uo  or  astigmatic  autfaces  of  the  cornea,  h  not  attained  when  this  sobie- 
qti«Dt  ofierntion  is  performed.  It  seems  wiser,  therefore,  to  perform  the  iridectomy 
instead  of  the  displacement,  in  caaes  where  the  stretch ing  may  lead  to  uDpleotiant 

The  danger  ts  especiaOf  inonrred  when  an  anterior  synechia  exists,  or  when  § 
portion  of  the  margin  of  the  pupil  is  ad  be  rent  to  the  capsule,  and  when  we  may  eer- 
fcainlj  expect  tJtat  it  will  tear  loo^^e  tinder  tho  traction  of  the  forcei>s.  The  tenaton 
ihun  oan  not  be  distributed  over  the  whole  iris,  but  prlncipallj  affects  the  part  between 
tlie  morbtU  adhesion  and  the  artificial  prolapse.  But  the  pupillary  Dmrgln  is  apt  to 
tmSer^  mice  the  parts  of  the  iris  oppoi^ite  the  incision  c:in  e;cert  no  counter-pre^sarew 
Bot  this  beard  the  eio^ssiTe  tension  worse,  lieeause  it  often  bt^oom^s  degerterated  like 
m  deatrix  to  some  extent,  or  is  interspersed  with  ahnvelod  prod  nets  of  prolite  ration  j 
and  b  therefore  less  distensible.  For  tbli  reason  anterior  ByneoEiia^  and  those  whioh 
mm  not  be  broken  up,  are  almost  always  recognized  as  contra-indicutlons  to  diaplaca- 


I  raoatnmeDdt  in  ibfi  pxuitence  of  posterior  ^yiietibiii,  to  precedes  the  displi^cQQieiit  of  thi 
pspil  by  a  cordriLi.  {Ad.  Wd^er*)  B^t  by  this  tb*  atr^tehicg  of  th©  pupiJItiry  mnrgiD  is  aot 
•vfiid«aClj  regulttied,  bc'CauM  the  cicatricial  rigidity  oT  the  pupilLnry  zone,  which  b  qombiued 
i  tbe  {sosterior  synechia,  caq  actt  be  e&iily  retnovvd.  The  dlsplAccment  of  the  ptipit  toward 
i  ud«s,  by  pruduoing  sii  nriiflqial  protmpsua  at  each  ead  of  a  corucul  diikinctcr  {£ewmam) 
m^  lo  «wid4MalioD  of  lh«  dapgera  already  loeatioaad,  aal  to  be  reoomiikfinded* 

Tho  operation  is  performed  in  very  different  ways  by  oculists*     In  general,  two 
prinri|>al   methods  are  distin* 

i^jrtisUcher }^  in  which  the 
artiflcial  prolapse  is  fastened 
liy  a  ligattire,  and  THdmll&ms 
t  Iftmljf,  Wfekfr),  in  whicli  the 
vtranpilalicin  of  the  firolapsus 
by  the  wound  in  the  cornea  is 
ilfO  rxpccteth  For  the  pur* 
pom  of  doing  an  indod(.^i9,  a 
iiie  lilk  or  lintm  thread  is  in- 
tiodtieed  through  the  limhui 
pmJmnMhali^  of  the  proper 
portfim  of  the  corneal  margin^ 
by  iii«anii  of  a  delicate  curved 
■■die  ItM  fHids  are  for  the 
fbm  laid  open  the  forehead 
tadeliMik. 

fhfm  on  inci^on  exactly  as 
in  Iridectomy  ts  mmle  in  the 


,  elmti  to  tho  conjunctjvul  ridgi\     The  thread  la  then  made  into  a  loop,  and 
lUlir'f  loreepa  are  iatrodttccd  through  this  mto  the  chamber*    The  iris  ra  aeized 
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near  to  the  pupillary  margin,  and  a  portion  of  it  is  drawn  out  of  the  wound  (Ms 
Fig*  38)*  The  loop  is  then  tied,  and  the  prolapsed  portion  is  thus  fiiced.  Of 
course^  the  ends  ol  tba  thread  are  then  ctit  off  (Sji^Uen).  The  opemfeion  is  best 
performed  ^^ith  the  patient  under  the  influence  of  an  an^ethetia  The  globe  should 
always  he  fixed.  One  aa&iittaQt  holds  one  of  the  lids  open,  and  with  the  other  hand 
drawB  one  end  of  the  thread,  when  it  is  required  to  be  tied,  Tlie  operator,  while 
liolcling  the  forceps  with  one  hand,  holds  the  other  lid  with  the  ring  and  middle 
finger  of  the  other  hand,  at  the  same  time  drawing  the  thread  with  the  indeac-finger 
aud  thumb  of  this  same  hand  engaged  in  holding  the  scctmd  lid  A  second  iissift- 
a  at  fixea  the  globes 

The  aftt-r  treatment  is  like  that  of  iridectomy.  The  loop  generally  falls  off  in 
about  24  hours.  Sometimes  it  remains^  oml  should  then  be  removed.  The  reaction 
is  generally  very  slight,  auJ  causes  no  danger. 

Carrying  the  thread  ibrougli  Uie  Umbus  conjunctkalb  nswhis  caaBidcmblj-  the  proper  appHca- 
UoD  of  the  itgature^  atid  renders  the  rariuu&  luop-bulddra  {ScAi^  [Waldaul,  Fitr»kf)t  whidi  hir« 
beetj  d«! vised  to  avoid  the  difficulty  of  tjriug  tbe  kno)^  uDaecea«ary, 

Unfortuuateljf  the  knot  giyes  no  giiaranlea  again  it  a  partial  retrnction  of  the 
artificially 'inductJtl  prolapBOS,  and  the  success  of  the  operation  is  by  tio  means  rardj 
endangered  by  such  an  occurrence.  The  loop,  ©specially  when  it  is  tied  somewhat 
tightly^  falls  off  before  the  porliou  of  iria  can  be  fixed  in  tbe  relatively  short  canal 
of  the  wound  eufliclent!  j  to  resist  the  ti^aetion  of  the  otber  parts  of  the  iris.  There 
are  two  circumatancee  very  farorabl©  to  such  a  partial  retraction  of  the  prolapsus. 
One  is,  the  fact  that  the  prokpied  portioo  of  iris  is  preaaed  closd  to  Uie  ext^jriml 
Opening  in  a  ^mall  bunch,  which  only  fills  a  part  of  the  c^nul  formeO  bj  the  Wound, 
aud  thus  only  a  small  surfuoe  is  furniehed  for  adhesion.  Secondly,  the  fact  tbat  tb« 
proportionately  ietde  opening  is  scarcely  adherent  enough  at  the  time  of  the  falling 
off  of  the  loop. 

From  this  it  is  seen  to  be  necessary  to  make  the  opening  as  long  and  narrow  ai 
poaaible.    But,  if  this  is  done,  according  to  a  aumber  of  experiments,  tying  up  the 

prolajjsus  with  a  thread  is  entirely  imne- 
^  ceesary.     The  prolapse  heab  quickly  aud 

more  certainly  than  after  an  Iridodeais. 
Tlie  result  is  also  as  good  and  permanent 
as  that  of  a  sucoe^ful  rridodtsis. 

JVi'^^A'^jifi*.— Strangulating  an  arti- 
ficially-excjt(?d  prolapsus  in  a  long  and 
narrow  opening,  is  then  an  advantngeotis 
substitute  for  the  complicated  iridodsni. 
For  the  puq>ose  of  perfonning  thia  wo  pro- 
ceed exartly  as  in  iridectomy  j  but  the  in* 
daionis  made  threcquartera  of  a  line  from 
the  corneal  border  on  the  aclcjotica^  and 
the  lance-shaped  knife  is  entered  very 
obliquely  J  and  only  ^y  far  that  the  inner 
opening  of  the  wound  has  a  length  of  not 
more  than  a  liDC  Then  the  iris  is  pulled 
out  of  the  openings  as  may  be  required,  with  the  foroepe  {ikide  Fig.  39),  but  the 
prolapse  is  simply  left     The  after-treatment  is  the  eame  as  in  iridectomy.    The 
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proliqwed  portion  falls  off  after  some  days.    In  case  it  remains  longer,  and  becomes 
fioallj  tronblesome,  it  may  be  simply  removed.    No  reaction  follows,  as  a  rule. 

&  Inira-oeular  myotomy^  or  division  of  tJie  ciliary  mwcle  {Haneoek,  Solomony.—Tbia  is 
■id  to  Jut  MM  certainly  and  permanently  seoore  a  relaxation  of  the  walls  of  the  globe 
II  indeoiomy.  It  is  said  that  it  may  be  sabstitated  in  all  cases  where  it  is  desirable  to 
neon  a  diminution  of  the  intra-ocolar  pressnre.  It  has  also  this  advantage,  that  the 
cj«  ii  less  deformed  than  by  the  artificial  papiL  By  some  it  is  especially  recommended 
in  glaveoma^  in  tcUro-choroidai  staphyloma^  in  staphyloma  posticum  of  the  sclerotioaf  and 
em  IS  a  remedy  for  asthenopia  and  progressive  myopia.  It  is  done  by  introducing  a 
akunot-knife  in  the  lower  and  outer  margin  of  the  cornea,  with  the  point  directed  backward 
ud  downward,  and  entering  into  the  vitreous  along  the  edge  of  the  lens.  According  to  some, 
the  rarfsoe  of  the  knife,  in  making  the  incision,  should  be  in  the  plane  of  the  meridian,  so  that 
I  wound  in  the  anterior  scleral  zone,  about  one  and  a  half  times  long,  results  {Hancock), 

Othen  place  the  cutting  surfaces  vertical  to  the  meridian,  so  that  one  looks  toward  the  scle- 
rolics,  the  other  toward  the  margin  of  the  lens.  An  iridectomy-knif  e  may  be  used  in  this  method. 

In  the  latter  case  the  knife  should  be  inserted  so  deep  that  an  opening  from  two  to  two  and  a 
bitf  linei  long  is  made  {Solomon).  It  should  be  introduced  and  removed  slowly.  The  opera- 
tioB  iiisid  to  be  painless,  and  to  be  followed  by  no  severe  reaction. 

4.  Iridectomy  through  a  peripherical  linear  incision  with  extraction  of  the  lens 
((?ra^«).— This  is  appropriate  in  cases  in  which  firm  tendinous  new-formations  cover 
over  the  posterior  surface  of  the  iris,  completely  obliterating  the  pupil  and  extensively 
onitiDg  it  with  the  capsule.  When  we  suspect  the  presence  of  such  pseudo-membranes 
on  the  posterior  wall,  or  have  learned  of  their  existence  by  a  preceding  unsuccessful 
iridectomy,  a  linear  section  should  be  made  on  the  lower  border  of  the  cornea,  as  in 
cataract  extraction.  If  this  be  done,  the  iris  is  cut  through  with  the  cataract-knife 
or  with  a  lance-shaped  knife  on  its  ciliary  margin  for  about  three  lines  and  more, 
and  from  this  wound,  by  means  of  delicate  scissors,  a  large  piece  is  cut  out  In  the 
mean  time  the  lens  is  often  evacuated,  and  unfortunately  generally  also  a  great  part 
of  the  vitreous,  which  is  usually  fluid.  If  the  lens  is  not  evacuated  spontaneously, 
it  8hoald  be  brought  out  by  a  hook  or  by  a  deep  cataract  spoon.  Then  a  protective 
bandage  is  applied,  and  the  after-treatment  carried  on  exactly  as  after  a  simple 
cataract  extraction. 

On  the  whole,  this  operation  is  a  dangerous  one,  because  it  is  almost  always  united  with  a 
krgc  ersouation  of  the  fluid  vitreous.  Thus  collapse  of  the  globe,  with  all  its  dangers,  rupture 
of  Tcsiels,  detachments  of  the  retina,  are  its  immediate  consequences.  But  it  is  a  last  resort 
in  doabtf  nl  cases  in  which  there  is  not  much  to  lose. 

5.  The  iridotomy,  or  simple  cutting  off  of  the  iris,  has  recently  received  a  repu- 
tation in  desperate  cases  of  iridocyclitis  with  fattening  of  the  anterior  section  of  the 
eje  and  retroiritis  false  membranes  after  cataract  operations,  and  in  aphakia 
{Homer).  It  may  be  done  as  well  with  a  falciform  as  with  a  lance-headed  knife, 
bj  introducing  the  instrument  perpendicularly  through  the  cornea  and  iris  into  the 
Titreous  humor  and  immediately  withdrawing.  The  tissues  are  generally  sufficiently 
retractile  to  form,  by  the  aid  of  the  protruding  vitreous,  a  permanent  opening, 
which  admits  of  the  entrance  of  light  The  slighter  injury,  the  inconsiderable 
bemorrhage,  etc,  ako  cause  less  reaction  and  less  tendency  to  reclosure  of  the 
wound  than  is  usually  the  case  in  forcible  excisions  of  a  piece  of  iris. 
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n.2. 8. 177,  eiseq.  m.  a.  a  548.  IV.  2.  S.  271.  VL  2.  S.  15a  VIIL  2.  &  261,  262.  EX.  &  S.  126.— 
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SIXTH   SEOTIOI^. 

INFLAMMATION  OF  THE  CHOROID  AND  OF  THE  CILIARY  BODY. 
CHOROIDITIS  AND  CYKLITIS. 

Anatomy. — The  choroid  lies  immediat^lj  on  the  inner  side  of  the  sclerotica, 
md  is  loosely  adherent  to  it.  The  optic  nerve  passes  through  its  posterior  portion 
by  the  ronnd  foramen  aptieum  choroidea^  and  is  supported  there  hy  an  elastic  con- 
MetiTe-tissoe  stractare.  This  passes  around  the  edge  of  the  opening  in  concentric 
libera,  and  forms  an  actual  ring,  the  so-called  fihrous  ring,  which  is  intimately 
eonneeted  with  the  neurilemma  of  the  optic  nerve.  Anteriorly  the  choroid  has  an 
inuginary  boundary  line  at  the  ora  nerrata,  where  it  is  also  firmly  united  to  the 
retina.  The  uveal  tissue  is  continued  over  this  boundary,  and  forms  the  projections 
known  as  ciiiary  processes,  whose  aggregate  is  described  as  the  ciliary  body. 

We  distinguish  a  number  of  layers  in  the  choroid,  which  in  order,  from  within 
oat  are: 

1.  External  pigment  layer,  or  Lamina  Fusca. 

2.  Trae  va«cular  layer,  or  Tunica  Vasculosa. 
8.  Membrana  chorio-capillaris,  or  Ruischiana. 

4.  Lamina  Elastico,  or  Membrana  Limitans. 

5.  Stratum  pigmenti,  or  Tapetum. 

The  lamina  fusca  is  a  loose  filamentous  tissne,  from  bro^n  to  black  in  color,  vrbich  envelops 
the  long  ciliary  vessels  and  nerves  passing  between  the  choroid  and  sclerotica.  Since  it  proceeds 
from  the  external  surface  of  the  choroid,  and  enters  partially  into  the  innermost  stratum  of  the 
•clerotica,  it  connects  these  two  membranes  with  each  other.  It  consists  of  an  elastic  network 
{ffenU\  and  of  a  structureless  hyaline  intercellular  substance  filling  out  the  meshes  of  it.  Em- 
Wded  in  this  tissue  are  found  a  great  number  of  free  nuclei  and  very  differently-formed  nucleated 
cells,  partly  fttcllate,  entirely  colorless,  or  more  or  less  pigmented.  These  have  longer  and  shorter, 
generally  rcry  delicate,  occasionally  anastomosing,  processes. 

According  to  later  investigations,  a  lymph-space,  lined  with  the  characteristic  endothehum, 
i«  ntaatcd  between  the  choroid  and  sclera.  This  communicates  by  lymph-canals,  which  pass 
otitwards  into  the  venae  vorticosse,  with  the  lymph-spaces  of  the  cavity  of  Tenon's  capsule, 
bat  ii  otherwise  completely  closed,  and  is  in  nowiHC  connected  with  the  anterior  and  jwsterior 
chambers,  which  are  likewise  reparded  as  lymph -spaces  (Schwalbe). 

The  proper  va.scular  layer,  which  fs  always  less  highly  colored,  and  the  colorless  delicate 
ehorio-capillaris,  represent  the  real  structure  of  the  choroid.  The  stroma  of  this  is  similar  to 
tl*to(  the  luniina  fusca.  Yet  the  cells  in  the  tunica  vasculosa  are  more  pressed  tojjcther.  They 
s'eoJso  to  a  great  extent  colorless,  have  only  short  branches,  and  pass  gradually  inwurd  iuto  an 
eitirely  homogeneous  or  slightly  striated  tissue,  but  which  is  partially  nucleated,  and  can  not  be 
distinguished  from  certain  elastic  lamella)  of  the  innermost  vascular  membrane.  Upon  the  inner 
•orlace  of  this  stratum,  somewhat  sunken  in  it,  is  the  very  thick  capillary  netwoik  which  has 
liten  the  layer  in  question  its  name.  Its  vessels  have  a  very  even  caliber,  and  are  partly 
irTanfi:ed  in  a  stellate  manner  around  isolated  nodules,  but  in  general  they  form  a  fine  web 
without  any  middle  point. 

The  lamina  elastica,  or  membrana  limitans  of  the  choroid,  is  a  delicate,  perfectly  hyaline, 
itructurcless  membrane,  covered  by  isolated,  very  bright  nuclei,  which  appears  analogous  in  ita 
^*nii  ture  to  the  hyaline  membrane.  It  extends  over  the  whole  of  the  inner  surface  of  the  chorio- 
c^pilUris,  and  is  closely  connected  to  it.  It  may,  however,  be  separated  from  it  in  larf^e  pieces, 
ti;»«ci4Uy  in  the  macerated  choroid. 
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The  piginen(-»tiiiiom  U  on  ib  Inner  surfiice.  Thia  cmififiU  of  reg^iiUr  UexAfonal  cgMm^  Ijing 
doie  toi^etliCT,  and  hAf^bg  extremelj  thin  walb^  pressed  together  compucll^.  Thflse  cells  cantiyjr 
faroimish^blftGk  pigment  oorpnflclcs  in  grtui  nnmbfir,  wfaicb  *ro  partly  sufipciidtd  iu  fluid  ceUuItu 
cotittuU,  and  li«  p»Htj  on  tbe  BuHace,  baking  toward  tht?  rotinA.  Tbe  ntielcu»,  IbercfurB^ 
general! J-  aptHjars  onlj  as  a  jeUow  spot.  The  pigmentHj^Ui  are  beld  togelUer  by  a  firio,  de  tcate, 
liomng^neoaa  contiectJTe  subfltan**.  They  are  cJ(3«er  ti>gctbert  cbango  Iheir  Bhi&pe,  bt^come  loog^t 
ttian  broad  in  tbe  region  of  the  macula  Intea,  and  partly  eurelop  tb«  ebmeiitti  vf  tbi-  ]ayer  of 
rods  of  tbfl  retina.  Tbe  pigment  granulei  of  lbi»e  cetis  An-  larger  and  bm{;cr  tban  in  (be  other 
pari*  of  Ibfl  choroid  and  Iris.  (BimUf  Mmo*p.)  They  miy  be  bleached  by  ehb>ri&e.  ( IVitlvkt 
Mm^w*)  Considered  from  the  atand-point  of  its  d^T4fiopi»cnt,  tiio  choroidal  tapeltim  appeara  lo 
be  a  portion  of  the  retina.  {C\  BU4^,  Batuckin.) 

The  oillarj  body  la  &n  immedinta  eontintiatioo  of  tite  cli(*TO(d^  And  it  mnj  be 
ooDaidered  as  its  ciliary  portion,  Rej^arded  poat^eriorjy,  S%  appi^nrs  niftd*?  np  of  aniue 
cribrifomi,  cl  oeely  n  n  i  ted,  club  ihs  pe  il  nroj  ec!  i  oti  <?»  w  b  i  eh  ttr^  i  nti  tn  at  el  j  eonn^T  e\\ 
with  each  otherj  Ij^ng  in  a  ineridion.il  direction*  Those  are  enilw^ilded  in  the 
depT€Sfiiona  of  the  foIdj»  formed  by  the  zonola,  and  fill  them  np  to  within  a  short 
diatanoe  of  the  border  of  the  lens.  Their  beads  do  ni?t  rest  on  the  In  tier  under 
any  circiimstaaces,  {Arlf^  0.  Becker,)  Thoae  projections— *tbe  ciliary  processes — are 
really  only  fnld.^  in  whose  anterior  oonnatity  the  ciliarj  muaclo  le^t^.  It*  free 
surface  hna  a  covering  aTinlogoaa  to  the  membrnna  IhnUnns  of  the  eiioroid,  upon 
whiob  rests  a  atratnrn  of  pifnuented  epithelhim,  whi<ih  ia  tpiite  closely  connected  to 
the  ciliary  portion  ^f  the  retina^  nnd^  on  retnoriug  the  ring,  remiiini  attached  to  the 
^onula. 

The  stmolore  of  the  cillmy  procesBes  is  ^ery  analogouB  to  thai  of  tbe  dhomid.  It  may  be 
divided  into  the  aotne  InyerSt  vrirb  the  exeeption  of  tbe  chorio-eapillKriR,  mbicU  ends  at  the  om 
«^rrata,  and  is  traveiiied  by  ve^isela  vrbich  bare  a  meridional  direct toti^  ^ud  whiob  ore  aomewbal 
spiLraely  ramifying.  Tha  baais-ttructurc  of  the  eiliLirv  proco^.^rifii  i^jtmn  a  rvry  Taacniar,  hK)9e, 
wavy  connective  tisane,  which  is  arranged  in  fine  bundles  lying  parallel  to  each  other,  and  in  a 
meridional  direction.  In  tbe  region  of  the  ora  urrata  little  bands  are  seen  which  cross  each 
other  constantly,  and  present  a  lattice-work  constantly  becoming  finer  and  thinner — the 
reticulura  of  the  ring.  Tbe  Htructurelesa  mcmbrana  limitans  extends  over  this  meshwork, 
adherent  to  all  its  elevations. and  depressions,  which  again,  on  its  side,  is  covered  by  the  pigmeut- 
liiyer.  The  cells  of  the  latter  fill  up  the  spaces  of  the  reticulum,  and  cause  the  surfaces  of  the 
processes  to  appear  smooth  and  even.    The  pigment  bodies  are  here  round.  (Sosov.) 

The  ciliary  muscle  lies  embedded  (Todd  and  Bowman)  in  the  anterior  concaTity  of 
the  ciliary  process,  or,  as  it  is  also  called,  the  tensor  choroidecB.  {BrucJce,  see  Fig.  2.) 
It  was  formerly  described  as  tbe  ciliary  ligament.  This  is  seen  as  a  qnite  thick 
and  broad  ring,  which,  on  a  vertical  section,  is  three-sided,  prisjnatic,  of  a  whitish- 
gray  color.  It  consists  of  smooth,  Qiuscular  fibers,  which  have,  in  part,  a  meridio- 
nal direction,  partly  a  circular  course. 

All  the  fibers  arise  in  the  form  of  a  muscular  ring  from  the  border  of  the  cornea. 
The  insertion  is  formed  by  connective  tissue,  which  is  arranged  in  firm,  compact 
layers.  Only  a  very  small  portion  of  these  layers  is  connected  with  the  membrane  of 
Descemet,  the  main  portion  is  continued  directly  into  the  substance  of  the  cornea,  and 
another  subjacent  portion  passes  over  into  the  anterior  scleral  border.  In  the  muscu- 
lar ring  all  the  fibrous  bundles  run  longitudinally,  the  most  anterior  or  external 
bundles  preserve  this  direction  and  hug  each  other  closely,  forming  a  dense  layer  of 
longitudinal  fibers,  I,  more  or  less  extensive,  which  is  firmly  attached  to  the  choroid, 
and  is  separated  from  the  sclera  only  by  a  thin  layer  of  loose  connective  tissue  often 
pigmented,  a  prolongation  of  the  lamina  fu^ca.  Internally  the  individual  bundles 
detach  themselves  constantly  from  the  layer  of  longitudinal  fibers,  run  more  directly 
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baclrward  or  backward  and  inward  so  as  to  turn  toward  the  free  surface  of  the 
cilijuryproceflsea,  separate  from  each  other  in  a  fan-shape  manner,  interlace  and  form 
a  coane  network,  the  interspaces  of  which  are  filled  with  connective  tissue,  thus 
interweaving.  The  direction  of  the  fibers  also  gradually  changes  by  this  interweav- 
ing, paaring  from  the  longitudinal  into  the  circular.  It  becomes  in  the  most  ante- 
rior fibers  of  the  muscle,  and  in  those  which  separate  the  surface  of  the  muscle 
from  the  groundwork  of  the  ciliary  processes,  a  perfectly  circular  one;  the 
fibers  here  spread  out  and  unite  again  into  a  thicker  layer  of  muscular  fibers, 
which  bounds  the  body  of  the  entire  muscle  like  the  {catheten)  of  a  rectangular 
triangle,  forward  and  inward,  and  backward  and  inward.  Then  come  the  cir- 
cular fibers  of  Muller,  o,  which  lie  more  isolated,  outside  the  body  of  the  muscle,  in 
front  of  the  anterior  and  internal  narrow  fibrous  layer,  and  are  united  like  a  net  as 
well  with  each  other,  as  with  the  main  body  of  the  muscle.  The  longitudinal.fibers 
of  the  external  anterior  layer  draw  the  anterior  choroidal  border  forward,  and  there- 
fore relax  the  zonula ;  the  circular  fibers  act  like  a  sphincter  and  draw  the  pai-ta 
directly  inward,  increasing  the  relaxation  of  the  zonula  {F.  E.  Schultze,  Iwanoff^ 
Bollet). 

The  choroid  proper  is  principally  nourished  by  the  short  posterior  ciliary  arteries, 
but  the  ciliary  mu-cle,  the  ciliary  body,  and  the  iris,  by  the  long  posterior  and  the 
anterior  ciliary  arteries.  The  principal  portion  of  the  venous  blood  passes  thr;>ugh 
the  vasa  vorticosie,  and  reaches  the  orbital  tissue  through  the  posterior  ciliary  veins. 
A  fmaller  portion  of  them,  and  espcci-illy  tho<o  returning  from  the  ciliary  muscle, 
have  their  outlet  through  the  anterior  ciliary  veins. 

The  posterior  ciliary  arteries  appear  in  the  form  of  small  ramifying  branches  on  the  globe, 
coining  imniediately  from  the  ophthalmic  artery.  The  shorter  perforate  the  sclerotica  on  its  pos- 
terior portion  in  quite  a  vertical  direction.  The  most  numerous  and  the  largest  enter  in  the 
neighborhood  of  the  yellovr  spot.  Having  reached  the  inner  surface,  they  extend  for  some  distance 
on  the  choroid,  become  more  and  more  divided,  sink  gradually  between  (he  vasai  vorticosae  of  the 
tanica  vascnlosa,  and  are  finally  lost  in  the  chorio-cupillaris  in  a  fine  net-work.  The  most  pos- 
terior of  these  anastomose  freely  with  the  posterior  vascular  ring  of  the  sclera,  and  the  nutrient 
vessels  of  the  optic  papilla,  and  are  thus  connected  with  the  retinal  vessels.  The  rings,  which 
lie  more  anteriorly,  extend  vrith  their  ramifications  to  the  ora  serrata  ;  some  of  them  even  extend 
beyond  this,  and  unite  with  the  anterior  branches  of  the  ciliary  muscle,  and  of  the  ciliary 
branches. 

The  two  long  posterior  ciliary  arteries  enter  the  sclera  a  little  farther  forward,  pass  through 
this  in  a  very  oblique  direction,  without  giving  off  a  branch,  and  run  directly  forward,  one  on 
eftch  aide,  in  a  horizontal  direction,  to  the  choroidal  surface.  They  divide  in  the  ciliary  muscle, 
and  paas,  deviating  in  a  lateral  direction,  to  the  anterior  border  of  the  muscle,  forming  here  the 
large  vascular  ring  of  the  iris. 

The  anterior  ciliary  arteries  emerge  from  the  bellies  of  the  four  straight  muscles,  perforate  their 
tendons,  and  ramify  in  the  most  anterior  zone  of  the  episcleral  tissue.  A  number  of  branches 
then  pajts  through  the  sclerotica  in  quite  a  straight  course.  They  divide  in  the  ciliary'  muscle  into 
smaller  and  larger  twigs,  and  are  finally  lost  in  a  capillary  net-work,  which  is  interwoven  with  the 
UMcr  choroidea.  A  portion  of  the  little  branches  unite  with  such  of  the  lon^  posterior  ciliary 
arteries  and  complete  the  eirculus  artfriosun  major  iridis—grc&i  arterial  circle  of  the  iris.  Another 
f«*^>rtion  forms  more  posteriorly,  about  in  the  center  of  the  breadth  of  the  muscle,  a  second  but 
mure  incomplete  vaacular  ring,  to  which  the  twigs  of  the  posterior  long  ciliary  arteries  contribute. 
Finally,  a  third  portion  passes  backward  to  the  choroid,  anastomoses  here  with  the  teruiinul 
branches  of  the  posterior  short  ciliary  arteries,  and  supplies  the  anterior  zone  of  the  chorio- 
capillaria  with  arterial  blood.    {Lther.) 

The  veins  extend  in  a  radiate  direction  into  the  tunica  vcucuIom  of  the  choroid,  with  a  pre- 
doaiioately  meridional  course,  however,  toward  certain  points,  and  thus  form  the  well-known 
vorticose  vessels,  of  which  there  may  be  counted  five  to  six  largo  ones,  and  one  to  six  smaller. 
The  little  branches  io  which  the  vortices  collect  perforate  the  sclera  in  a  very  oblique  direction, 
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And  uraUe  wiihifi  the  emergexrl  bmaeben  with  other  tteigbboHng  twigs »  and  Stialljr  appear,  tihont 
n\x  in  numbor,  oti  llic  eqtiator  of  Ibc  cte,  pMsiug  iftto  tbe  orbit,  sod  emplyiniij  lUlo  thtj  opbthalmio 
?eJti.  The  deJicnte  Tcins  which  puss  out  from  the  postcnor  surface  of  the  *eleroticflk  bvtonj 
entirelf  to  it,  and  have  no  an p ply  fmm  the  choroid.  Thej  do  not,  th<*t),  cofT€,*pottti  to  the  po»- 
terior  abort  ciliarj  arterioa.  Id  the  annif*  manner,  touf^  poaiu^rior  citiitrj  rein  a  am  wanllng.  Ai\ 
the  blood  pasiitng  through  the  vorticose  vtHBt^U  hua  pas-^ed  thron^b  (jjjpillaries.  An  iniM«diate 
paaaagc  of  arteries  into  voiu*  (Briici^e)  docs  not  take  place  iii  tht*  iivejt* 

The  principali  ongin  for  the  Tenouji  tw\q,s  m  qneiiiiou  ia  evidently  the  chono  capilIaTiR,  Still 
the  iris,  the  cilmry  proccrsses,  and  the  cliifltj  muscli*,  furnish  very  importanl  thbaUri^.  Kd 
Tonoua  blood  goea  directly  from  the  iris  througb  the  aotenor  ciliary  Teina^  bat  their  einerg?at 
TfeaseU  rather  iinite  aa  a  whole  wkh  thoso  of  the  ciliary  proce»aes  m  a  coarse  net-work*  whicb 
paasca  to  the  choroid  beneath  the  tnD£de>},  and  here  united  ^ith  the  anterior  radiation  of  the  ratui 
Torticofl^.  This  nct'^irork,  hawcTer,  takes  Tetioua  branches  from  the  ciUory  muscle,  wi)o^  rji^uliif 
tissue  Bendj  out  the  greater  part  of  ils  eontenta  directly  through  the  ntitorior  lone  of  the  nclerotic^ 
Numerous  twigs  emerge  from  the  iiinsclfl  aad  pojia  into  tlio  sclcroticAi  and  ntiiie  id  partj  withit 
thiA,  to  tbe  Tenons  ciliary  plcxna  (Improperly  culled  the  canal  of  Schlemm),  but  in  part  pwm 
throufrh  the  sclerotica  in  a  atri^ight  course  througti  iutlcpendcnt  branches.  AU  the  little  retti* 
appearing  on  tbe  anterior  zone  of  tbe  globe  are  described  at  aalcrior  ciliary  Tclns,  They  are  in 
connectiou  with  the  anterior  scleral  reaaels,  aa  wcU  &^  ^vith  the  tissue  of  the  conjanctkA  ami 
corneiv. 

In  tt  noroaat  condition  of  ihinga,  the  antariar  ciliary  re^us  oracuatc  only  reuoua  blood  rrorri  the 
Unsor  of  the  choroid  ^cilinry  mu$clo) ;  thut  i^^,  the  vctioua  blood  ia  in  great  prepQAiiemnee^  Thei^ 
ia  theft  no  cojti^ldernhEe  tlow  of  blood  from  the  other  parta,  e;[cepc  when  the  ct^rrent  b  impeded  in 
the  trynka  of  I  be  ritsei  vortteoan.    (Ztf&tr.) 

The  wnneciion  between  the  venm  VQftitmm  and  tbe  reina  of  the  eorncHj  which  baa  1ati:ly  lieen 
mmh  spoken  of  ( iriWA^p),  U  certainly  very  distant*  The  oriotiw.1  vcs*fli  i^f  tlio  choroid  hutc  a 
proporttonntely  large  circuhir  mnsculiir  Uyer,  Beaidea,  their  ad  vent  itioua  sifucture  ia  siirrouoded 
by  hnndlcft  of  0bcr-ceUa*  These  bundles  are  directly  connected  with  tha  t4?nsor  of  the  ahort^id. 
On  the  posterior  part  uf  the  choroid  tb&y  antiAtomo^  in  n  ret  i  en  I  ale  munner.     f //.  MfiUtrS) 

The  cilinry  nerves  ramify  very  much  in  their  course  throui^h  tbe  lumiaa  fusca,  and 
ewen  give  ofT  branches  which  piuia  backward,  which  oontaiu  partly  dark-bordered,  partly  pftltt, 
priniitiv*^  fiiMTfl.  Thrv  aro  L^rninhCted  Avitli  a  lu^tirnrk  of  pule  fihL't,^.  which  lii-t  pnttcii^rilTv  lU 
the  poaterior  half  of  the  outermost  pigment  layer,  and  its  finest  branches  seem  to  be  lost  in  the 
arteries.  Ganglion  cells,  singly  or  in  groups,  have  been  found  in  these  networks,  aa  well  as  in 
the  stems  of  the  ciliary  nerves  (J?.  Miiller^  S(hweigger). 

Ophthalmofloopic  Appearances.— The  choroid,  by  means  of  its  snpply  of  bloo<l 
and  dark  pigment,  gives  the  color  to  the  fundus  of  the  eye  in  the  ophthalmoscopic 
image.  This  is  generally  a  light-yellowish  red  (chrom.  lith.y  A),  with  a  more  or 
less  marked  mingling  of  brown.  The  yellowish-red  color  is  the  reflex  of  the  blood 
circulating  in  the  tunica  vascnlosa  and  chorio-capillaris.  The  mixture  of  brown 
depends  on  the  pigment-stratum  and  partly  on  the  coloring  material  of  the  choroid 
proper.  It  is  the  more  distinct,  the  more  abundant  are  the  pigment  content*.  While 
the  fundus  of  the  eye  appears  of  a  very  light-yellowish  red-color  in  light  blondes,  in 
dark-haired  persons  with  brown  or  black  irides  it  has  generally  a  light-brownish  red- 
color.  The  kind  of  illumination  and  the  light  used  have  the  greatest  influence  in  this 
respect.  In  the  indirect  image  the  color  appears  darker  than  in  the  upright,  and  it 
is  the  lightest  when  daylight  is  used. 

The  pigment-layer  is  thus  proven  to  be  diaphanous,  which  may  be  explained  by  the  fact  tha 
the  pigment  molecules  are  not  thickly  collected  within  the  cells,  and  that  tbe  pigment-cells  are 
separated  from  each  other  by  a  pellucid  intercellular  substance,  although  very  slight  in  quantity. 
Interstices  also  exist,  through  which  the  light  may  pass  in  any  direction.  This  irregular  distri- 
bution of  coloring  matter  in  the  tapetum  is  the  cause  of  the  finely  stippled  appearance  of  the 
fundus  of  the  eye  which  is  often  seen.  The  closer  the  pigment  granules  are  pressed  upon  each 
other  in  the  cell -cavities,  tbe  more  in  disproportion  are  tbey  to  tbe  fluid  cell-con  ti-nts.    Of  course. 
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Hi*  trmit»ptif«Qcf  or  tbe  liLptitDm  mnBt  be  lost  in  Ui«  Mme  proporlfon,  oxid  its  color  htkve  dii  In  flu 
wmmt  on  ibe  upbiKnlnioscoyii:  jiiing^,^  iDdeed,  the  tmidui  oecuiiiDally  appcuira  ntaioat  blacky  witb 
b,  wnvjr  eloud  over  il.    I'hb  Ititier  appcamiee  is  caused  bj  Ihe  FeiiuHr  luid  is  especiiUlj^ 

Verr  frequenU>%  in  dsirk-hairccl  persons  witli  a  dark  skin,  we  find  tbe  ocular 
BuMltis  tiftTliig  an  Inlaid  apfiearanre  {cJirom  litL^  Gj  R,S),  This  depondjj  oo  eieea.^iv« 
^(gfiietiUUoo  of  ihe  ttroinri  of  the  ohoroitl,  and  on  tbe  (iiiantity  of  the  ooloriug 
BiAteriftl  in  tlie  tapatum,  (Miitiihfter), 

lixAsinudi  a^  tha  t^cua  ^tfttia^tm  iiiuke  up  the  prlncitio]  part  of  the  choroidal  slrao* 
tttre,  Add  the  basis  of  thii^,  which  containti  pipnent,  ont^  appeal rs  in  abundant  quan* 
lity  la  tb©  meshesof  the  ehoroidtfll  net- work,  the  difference  In  colur  when  the  slrorna- 
^ilfi  «fe  great!/  pignitroteil  is  very  prou^iiicnt.  The  fundcm  of  the  eje  h  then  seen 
m  m  tfellia^work  of  bn^ad^  toitnous^  j-ed  bandi$,  whose  inierspacea  are  filk^d  with 
flDguIsr  ^t^>t*  with  granular  burder.  These  sjiot^  varj-  in  cuJor  Irotn  Jiglit-brown  to 
ti*e  deepest  bkck.  They  are  smiUer  In  the  region  of  the  macula  luUa,  roundish  in 
coiifotir^  biit  t'jwat'd  the  anterior  hnuodarv  of  the  choroiil  their  circumference 
iacrcAsefl,  and  they  bL'come  eton^atvd,  h living  their  hm^  axis  in  u  rtitfridioual  diree* 
tk»o*  The  rtvgular  arrange)  oent  of  the^ie  spota,  and  thtir  exact  insertion  in  the  nieshe* 
of  thii  venoua  twl^^s,  do  not  readily  atlow^  us  to  mistake  ttiem  for  morbid  diamtegra- 
tloo  of  [lignient. 


MilfvOT'er,  il  U  not  at  ah  unfrequent Jii  CDtircly  normfil  conditiotia  on  the  tnoatdifibretit  poftsof 
thflbndut  aculi*for  the  stromii-cHU  to  be  collected,  partictilnrJy  nruund  the  opliouervo  entruide^ 
mi  to  Ibmt  iHilated,  irregular,  durk  aputi,  with  grunuliir  borders.  The  rt^gion  of  Ihe  msoals 
lain  is  fniermlly  lomewhiit  mora  deeply  colored,  and  ui^asiouallj  b«s  »  murkecf  shad?  of  browD. 

Seiula  Changes — These  nppear  in  the  choroid  as  in  other  parts  of  the  l>ody,  at 

Miftlil  ag«ft  in  diflert^nt  ]ters<iDS.  They  attain  at  the  fiame  time  of  life  a  higher  ot- 
bvtrdtgT^  of  devehipmetjt  in  differt.nt  individuals.  They  nro  almust  identical  in 
fanee  with  etinple  atrophy,  oflten  produced  by  morbid  processes. 
Tho  itrnctnre  of  the  clioroid  and  of  tiie  ciliary  processes  beeomeFi  at  the  sjime 
titti  mure  r^gid,  bfittle,  dry*  Some  of  the  hjrger  vascular  twiga  are  often  aihcr- 
km»t  and  alio  completely  oldirorated.  Tho  capillary  not- work  is  frequently 
^•«tF*)yed|  especially  m  the  chorin-capillaHsi,  and  in  places  is  eiktirely  gone.  The 
natabraoa  UmitaiL^  uf^pears  in  some  places,  or  over  the  whtde  choroid,  thickened, 
fWOfh,  and  opaqne  from  culoid  deposits,  and  decidedly  nnyielding  in  texture*  The 
|*l{n:tfiir,  howe^ert  sn^'ura  moat  strikingly.  Th'm  is  grndn«dly  clnmirod  in  colore 
k  Ueached,  and  U  parrly  dei^troyed*  The  tapetum  lUun  he(!oni<*n  more  iranR^ 
pwHit,  and  the  pre  vi  una  I  y*d  escribed  inifdd  appearance  of  the  ohciroidal  siroma  in 
ittiJa  and  atrophying  eyeSi  is  apt,  to  appear  much  more  marked p  If  y  otli'n  seen  aa 
affghc  sbading  of  brown^  by  means  of  the  changed  and  partial  solution  of  granules 
'/ulonng  inntter.  When  the  change  has  gone  on  farther^  the  celb  of  the  stroma 
!  :  '*i  tb«3  tapeiurn  disappear  to  a  grent  extent.  Tho  choroid  is  then  fonod  juore  or 
\tm  evf'Dly  discohirerlf  having  a  grayish-white  hne^  and  so  diaphanous  that  the 
•elerodca  under  it  seems  to  be  exposed,     ( Wedf^  IL  Mulhr). 

Tbeta  cliffliiges  are  of  course  recognizable  with  the  opbthalmosoope,  and  modify 
to  image  very  mnch. 

fW  ftrataa^eeUft  geninJlj  r^maia  r  long  time.    Stilt  Iheir  conlenti  oUcQ  »ppeir  birbid  M)d 
irltb  fit  mtd^euUi.    Tho  coloring  m Alter  i«  th^n  either  t^i^rj  piil«  oreatirvly  w^olliig. 
[▼«  Jay  vnol  fre«  r«toorpu«otes  arc  often  seen  bettrccD  the  celU,aftdcxceptioDately  scattered 
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aolojd  bodiejh  TI10  atbemmataQa  r^a^Ia  tra  ofl«a  reoogtiEzed,  wlUi  tba  Dtked  eje,  oa  thick » 
r&miifjipg,  firm  white  Uncs.  TLej  BoaiQtimea  cud  hi  kd  atherooiatotis  net- work,  apd  not  unfre- 
qa&nily  ate  entirelj  (fautitig.  Tbeif  wallfl  appear  rery  niuch  thickeDed,  fibrous,  and  iiitcrsperied 
with  fat,  calcarenjus  mutter,  BDd  Mimi^tiines  with  pigment, 

TLe  choria-cupiUarb  is  oAen  entirety  free  from  blood,  to  ft  quite  large  extent  The  cv^pillanea 
iti  It  tiflen  appear  to  be  dt^atroycd,  aud  reduced  to  un  itly-de^sed,  irregular  net -work,  vrbieh  ii 
n^arcely  distinguished  from  the  tltie  granultiri  struct orel ess  moleculiir  mn&s,  ofieo  coDtamiog  fai 
which  lies  beifve^n.  In  other  cilbcs  the  tnipermoi^hle  remaitis  of  the  veaads  stjll  appear  n&rj 
pltiinty  aa  a  delicate  and  elegant  trellii  work,  Tbis  iometimea  looks  as  if  it  were  ooade  of 
counectiTo  tjisue,  but  sotnetiinea  e^hibita  no  atrnctore  whaterer,  aud  appears  to  be  woren  of 
fibers  &t  a  homogeneous  sybatonce,  which  baa  great  rcfrHCtive  power.  Thia  net- work,  wilfa  thm 
uioleculurioteiTeDiiig  atibutabce,  ia  ulwaya  closely  adbercot  to  the  lamitia  elaatka. 

The  Ihickt-QLtig  of  the  memhruiia  limitana  is  provvo  tu  he  Uie  rt^-jult  of  au  ahuormaj  depoait  ef 
hyaline  matter,  which  was  originally  soft  but  became  gradually  hardeQed,  and  tbeii  eotirely 
idetiliciU  with  the  membrauu  limitutta  lUolf,  of  which  it  U  a  cotitiftuaiioti.  Tbeae  depoaiti  a»  at 
times  diffuse,  with  an  undulating  surface ;  at  other  times  they  are  seen  aa  glands,  reaembliDK 
segmetits  of  3  «pliere  iu  shape,  more  or  less  close  togelber,  or  eren  outgrowtha  resembling  slala^ 
tiles,  w  hieb  give  to  tbe  eye  the  same  impression  as  grains  of  aaiid.  They  are  generally  traualueeDi, 
but  oflen  coritiiin  cjnleareooa  bodies  and  pigment  granulea,,  wbich  render  tbem  very  iurbid.  They 
push  thesupegnceoL  pigment-cells  forward  and  to  one  side,  so  thnt  their  baae  seetas  ridged  about 
wath  pigment,  and  tbe  pigment-layer  attains  a  reticulate  appearance.  This  alberation  l»  reiy 
oilcn  ^en  m  the  entire  eiteut  of  the  loembraua  limitaiss,  la  otber  cases  it  h  coix&ned  to  iadi- 
ridual  parts  of  this. 

In  many  jm^tanceB  it  seems  united  to  the  course  of  tbe  reaseU}  appearing  partienlarly  promlaent 
in  the  interstices  of  the  twigs  iu  thi:  tunica  Tasculosa,  ThuSp  tn  conueetioQ  with  the  pigment 
metamorphosis  it  produces  the  prominent  reticulated  appearance  on  the  Inner  choroidal  aurfaee, 
li  is  apt  io  be  very  decided  00  tbe  elastic  ring  of  the  /orcfmen,  opticum  chormd^m^  and  abo  00  tbe 
reticnluni  of  the  ciliary  body,  and  gires  tbe  latter  &  very  glandular  and  condjlomalmiA  appi:»r- 
ance.    (  W^dl,  Di^udgri,  H.  MaiUr.) 

We  may  aUo  sume times  recogniRe^  with  the  ophtbalmoscope,  tbe  round  opening!  which  tbe 
spherical  deposits  on  the  memhrana  limitans  hare  caused  bj  the  displacement  of  the  pigmeut. 
With  a  very  ahundant  developmeni  a  fine  reticulated  appearance,  with  a  roundish  niesh  work, 
is  seen.    {Litbt^L) 

The  cells  of  the  tapetum  are  more  or  loss  advanced  in  fatty  degeneration.  Its  pigment  is 
already  stiikingly  lessened  in  the  brighter  spots,  and  is  besides  discolored  t«  a  ligbt^browD  yel- 
lowish red,  Jtc.  Between  the  pigment  molecules  the  fat  ^rjiiQules  of  tbe  cellular  contents  then 
appear  very  distinct.  Here  and  there  tbe  pigment  is  entirely  wanting,  and  ia  replaced  by  fak 
In  isolated  cell-groups  the  polygonal  borders  of  the  cells  have  been  destmyed*  perhaps  by  rupture. 
In  other  groups  the  cell-bodies  and  the  nucleus  were  wanting;  the  contour  of  the  cells  has  been 
retained  as  a  delicate  polygonal  net-work,  which  was  closely  adherent  to  the  menibrana  timita&s^ 
For  considerable  spaces  tbe  last  trace  of  tbe  cell- walls  was  removed,  tba  metubrana  Itmitana  ex- 
pcised,  or  only  interspersed  with  free  pigment  groLoules  or  fat-corpuscles. 

Very  analogous  changes  are  observed  in  the  oiliary  prooegses  aud  the  oiliarj 

muscl6« 

Here  A\m  the  fatty  degeneration  of  the  stroma  and  muscular  flber^celts^  the  rarefaetioti  md 
paleness  of  the  pigment^  the  atheromatous  dt^generation  of  the  vessels^  the  depositiou  of  the  choloid 
masses  10  the  tissue,  are  very  plain.  To  this  is  added  a  marked  thicken  1 0|^  and  Increftse  in  quantity 
of  the  reticulum f  whose  interstices  have  increased  considerably  in  depth  and  widths  and  which 
often  give  a  glandular  coodylomatous  appearmnce  lo  the  inner  side  of  tbe  ciliary  body*  Tbe 
depoiition  of  calcareous  formations  o^n  takes  place^  someiimes  to  such  an  extent  that  tbetDoshes 
of  tbe  net- work  are  entirely  filled  by  them.     {M.  MiUl^r,  W^dl.) 

Hosology, — Clmroiditis  and  cycljtia  are  almost  nlwajs  only  pnrts  of  an  infl&nuna- 
tory  process,  which  ia  extended  over  &  great  portion,  or  the  whole,  of  the  eye.  TL« 
coincidental  aHeetioti  of  the  vitreous  humor  and  retina  h  apt  to  h^  tnosit  markedly 
seePf  butr  that  of  the  Ins  aud  lens  is  freqttently  very  plain,  but  les^  often  that  of  the 
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Llcttttjria.  The  inflamuiatorj  diaiiges  of  the  neiglibonng  parts  are  nsaallj  so  protnl- 
titt  thikt  they  irfvc*  the  disease  the  character  of  an  aflectLtm  of  the  wh^le  eye.  the 
idt^r  o|.litiiaUnolofnsts  were  therefore  aceu^tittnotl  to  spenk,  not  §o  much  of  choroiditis 
mil  cvtlUH,  111  ^tfinUmal  ophthalmia^  and  to  diatingtilah  thin  aocordiug  to  the  prin* 
a|iml  *<itiiation,  and  according  to  its  extent,  hy  the  naiiiea  antorior,  posterior,  and 
gfltidraJ.  The  modeni  names  irldo-cyclitii^  irido-choruiditm,  choroiditis^  and  panoph* 
I  thaJmitf^  with  their  present  signification,  are  about  equal  to  those  formerly  uied. 
Tho  cons^tiitit  pjisstige  of  tlie  infiatninatory  procesa  beyond  the  boaadariea  of  the 
»rot4  &aU  of  the  alliary  body,  is  partly  to  bt>  accouuted  for  by  the  intimate  nna- 
iieai  connection  which  exists  between  the  tlBsne  aad  vessels  of  the  cornea  with 
Utttmn  of  tlie  iK'igh boring  parts.  But  it  ia  alio  to  some  extent  a  natural  result  of  the 
dkturhitnc^s  of  the  regulative  in.fi uenoo  which  llje  choroid  and  the  ciliary  ho<Jy 
ex«re)£4e  upon  the  entire  current  of  blood,  aad  through  thk  upou  the  nutrition  of  the 
ittUilor  oi  the  eye. 

A,  The  proliferation  of  tissue  in  the  interior  of  the  inflamed  choroid  and  dliary 
body  is  generally  not  very  great,  so  that  the  evidence  of  its  eiLsteno*  can  only  be 
iliown  by  The  Nvierosoope.  A  piedoininandy  secretory  chai'acter  has  been  ascribed 
bf  waeh  iuliiuiimations,  iiiid  they  have  heen  43alicd  icroij*^  it  being  assumed  that  a 
i  or  gektitiims  protluet  passes  out  throogh  the  retina  into  tlie  vitreous  humor. 


Tb«  edU  of  the  Alromd  da  not,  as  a  rule,  abow  mach  ch&ogo.  At  the  moit,  they  ai«  found 
hM  ]jul!bi]  gut  in  eome  pluucs ;  their  fiuid  canteoits  dp  pear  turbid,  or  iaterspDr^ed  with  fmt 
wbtl*  the  colofjrig  itiuLter  b  diminished  jji  tiuantity,  and  is  bJeiicb*j4*  A  auujber  of 
IhKlifierutiPi  atid  ftepiiri*titi|f  nuclei  ba^'e  be^n  cvqd  oa!y  ia  cjcceplioual  iustjineeii.  Iti  isolBtod 
«MV»  bow^Tcfp  ihcy  gnjw  iu  gmupa,  aud  acquire  s.  darker  color  by  an  iDcrejLso  id  their  pigijietit 
or  tlicy  are  utterly  deairi\ved.  Ooe^aiotiaZly,  groups  of  free  nuclei  bavo  been  obaerved, 
Wllich  mrt  Ueiip«d  mp  ia  Ihe  parencbymi^  arranged  iii  &  itr&ight  course  fotlowiiig  the  dilatiHi  aud 
n  »ilierojii*taua  veaaula.    Tbcj  are  sumettinei  greatly  pii^meiited. 

ft]  the  chnriU'Ciftpiltariii  the  capillariea  are  gouerally  grt^atly  pulcurged^  and  some  of  tb^tn  dilated 
like  a  aaCi.  The  inUTvening  iithstaDce  appoura  inicrii^peraed  with  collectiona  of  nuclei  aud  fat 
«elccuJc«.  Tbe  membratia  lirnitftua  i%  g«ueratly  tbickencdi  opaqu«^,  and  covered  by  choloid  niaasea. 
TW  eelU  of  the  lapetaai  often  undergo  fatty  degcoerationi  their  coloring  malerial  loat^  or  ia 
Metdied,  and  Afx^uinea  m^  Ugbt-browu  or  yellow  color.  In  consequence  of  the  de»titictlon  of  its  walla 
ia  llb«  Iaf«r  aUji^»  groupa  of  free  nuelei,  an  well  aa  free  coloring  granulea^  are  often  aecn  on 
tb#  torfaco  of  the  lamina  elaaticai  Beaides,  the  ceJU  of  the  tape  turn  not  un  frequently,  at  leaat  ai 
wamt  pdala,  take  a  dircet  part  iu  the  process  of  proliferation.  They  grow  with  more  or  lesa 
Ivxtiriaiit  nnctear  fleparutiotit  and  at  tioiea  are  very  much  increaaed. 

The  f^*'nt  wlls  itre  opt.  then,  to  accutnulale  in  wmo  places,  while  the  old  nueu  all  around  ara 
in  the  nif)«t  difierent  pboaes  of  proliferation.  Tbey  appear  emaller,  are  generaUy  oval,  rarely 
ut  augiilar.  The  nmnunt  of  pigment  varies  greaily ;  aometimes  it  ia  very  abundant,  lome* 
Very  Mparing,  in  quantity,  and  at  times  it  is  entirely  wanting.  The  grsnules  of  coloring 
didVr  very  utueh  in  form  and  size,  {^jmw.)  In  the  ciliary  proceaaea  the  increase  in  Ibe 
«f  c*Jtincotiire  tissue  causes  a  very  marked  development  wf  the  reticulum.  Tbc  process  ia 
wmt  i*i  th«  ciliary  musele  by  the  nuolear  separalion  and  depoaifion  of  fat  in  the  fiber-eelb,  aa  well 
••  **y  the  growth  and  inereaae  in  number  of  the  confiective^tissue  bodies,  and  by  serous  or  gelati* 
nooa  inailration  of  the  relicolated  structure.    (  IfW/.  3bA«Mi^«r.) 

Tbi  oiliuy  nerrea  herein  ootttftLncd  natmllj  vhow  in  their  neuroglia  yo^mg  oellai  more  or 
laaa  ofQwded  together.  Their  medullary  aheath  ia  often  destroyed^  and  oan  be  ae«ii  in  the 
iatm  of  dnopa  or  aa  a  moleQidaf  maaa  soar  the  naked  aziaHJ'yIi&dera  (  W^til^  Sehwtigfftr^ 

Tht^  further  formation  of  the  proceiu  chiefly  depends  upon  the  relationa  of 

I  the  circuliiClon  m  the  int^^nor  of  the  or^an.     If  tiie  venous  reflux  h  in  any  way 

I,  or  even  if  ita  acceleration  be  hindered  by  any  cause  whutever,  the 
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quantity  of  blood  circulating  in  the  mterior  of  the  globe  must  mcreaao  a  littk 

with  every  arterial  puliation,  and  the  internal  prcBsnre  approach  a  certain  nmxi- 
mum,  at  wlilcli  it  corresponds  to  tho  effective  lateral  pressure  of  the  arterial  blood 
during  the  arterial  dioMx^le,  The  prooesa  then  aaaumea  a  peculiar  eharacti*r,  iiino© 
aU  the  tissues  of  tlie  eyeball  are  finally  drawn  into  sympathy  ivitli  it,  and  thr  pro- 
cesa  is  hke  thut  wbicb  obtains  in  glaueonia. 

Tbe  presaurc  acting  more  directly  upon  the  ciliary  nerves,  and  perhaps  also 
thjir  abnormal  tension,  determines  interferences  in  the  conductive  power  of  the 
nerves  which  manifest  themaelvea  in  the  diminiabed  functional  power  of  the 
parts  involved,  parti cubirly  in  anic&thesia  of  the  cornea,  mid  sometimes  even  in 
neuro-paralytie  nlcerationa.  With  the  increase  of  the  scleral  tension  the  amount 
of  the  elasticity  and  the  regulating  influence,  which  the  cornea  and  sclera  eiert 
upon  the  internal  circulation,  sink,  the  course  of  the  blood  becomes  irregulAT, 
and  this  h  manifested  by  the  appearance  of,  or  at  least  an  inclination  to,  pulsation. 
The  increa?4ed  resistaoce  which  the  arterial  current  meets  with  prijduces  a  retar- 
dation of  the  drcidiition  in  the  smallest  i*4ipillanes,  and  with  it  a  further  diminu- 
tion of  the  &inctional  power,  and  Anally  an  incliiiation  to  atrophy.  The  stoppage 
of  the  venous  circulation  favors  an  increase  of  the  ex  osmosis  and  the  increased 
exudation  of  white  blood-cor|>usch:si ;  the  dioptric  media  become  cloudy  and  in 
the  vascular  tiasu^  inflammatory  products  collect  in  spots*  Added  to  this  the 
vitreous  bunior  increases  pepceptibly  in  quantity,  corresponding  to  the  prepondera- 
ting vascular  contents  of  the  choroid,  whilst  the  aqueous  humor,  in  consequence 
of  increased  transfusion  tlirough  the  cornea,  is  dimiuished,  and  the  anterior  cham- 
ber consequc>ntly  narrowed.  If  the  intra- ocular  pressure  passes  beyond  a  eert4uu 
height,  that  part  of  the  capsule  of  tbe  globe,  the  least  capable  of  rcsisianoe,  the 
l&min<t  trihrosa^  is  also  pressed  backward,  distended,  and  the  wdjaceut  posterior 
zone  of  tbe  internal  layers  of  the  sclera  torn  apart.  The  chararteristic  glauco- 
matous excavation  develops  itself ^  as  well  as  the  so-called  connective-tissue  ling 
belonging  to  it,  explained  by  the  stretching  and  final  atrophy  of  tbe  posterior 
zone  uf  the  choroid. 

The  excavation  of  th@  [lapilla  of  the  optic  nervdi  jiocording  to  all  this,  it  a  second- 
irj  condition,  which  is  first  developed  in  the  course  of  a  glaucomas  ms  prcteeai. 
In  the  begiriniiig  it  Is  often  partial,  and  con^iat^  in  theyieldiug  of  a  smaller  or  larger 
iection  of  tlie  perifjhery  of  the  ojit^c-nervo  entrani^e.  On  mora  Ci*mplete  develop, 
nicnt  it  h  ulwuys  total,  anil  by  this  feature  it  may  he  distmgoished  from  the  congen- 
ital variety.    Xho  opuc-nerva  cntranoo  is  pressed  hack  in  its  entire  surtVice,  ant]  !■ 

seen  as  a  fut  uf  more  or  le^ 
depth,  (Fife'.  40,  after  &, 
Jmgtr,)  with  a  trough -f»haped 
e;icavated  base,  and  frteep,  oc- 
casion ally  even  overhang! og, 
bordcrsv  /i,  wliieh  pass  jute 
the  concave  surfiioj  of  the 
funditM  of  the  eye  at  an  angle 
very  decidedly  atid  obtusely 
rounded  off* 

The  walls  of  ibia  pti  are 
^^  formed   by    the  kmlna   cri- 

broaa,  which   iB  considerably  distended   and  pressed  backward.     Ahitve   this  are 
occjtsjonally  found,  as  a  thin  cwtiting,  &,  nervous  filaments,  which  paaa  over  into 
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tib«  petloa.  Bfit  ns  a  rule  the  npife-ner-ve  filj^ra  ^t&  entirely  ^lestrdjed,  and  are 
Nvlftpfd  by  a  dvlieate  Ijtyer  of  connective  tissue,  which  adheres  cloisclj  to  the  floor 
Mtl  iklea  of  the  exrmiilton,  and  is  connei  ted  to  the  iitrophied  anten*>r  layer  of  the 
retina.  Th«  braudu-^  of  t!ie  ceutral  vessels,  e,  are  adherent  to  the  fides  of  tlie  exoa- 
tition,  and  thftreforts  undergo  a  duoble  bending  in  thtir  fonrae*  IsoliUed  twig^  of 
th«ie  braaches  are  apt  ti^  be  altered,  or  dLsa|>pear  in  the  manner  before  de^^eribed. 
Itefen  happens  ibai  all  the  vessels  of  the  optic- nerve  entrance  are  d^'^troyed.  As 
iuhstitates,  tben^  a  varying  number  of  vefsseli  is  generally  found  wliicb  by  their 
fttiQiirmal  position  and  conrae  are  seen  to  bo  collar eral*  and  which  have  become 
fnitij  enlarged  in  consequence  of  the  impermeability  of  the  iiotmal  piiucipal 


Tht  kcttte-fth»pe  of  th«  ^sfwY^tion  dpppnds  upon  th«  fmat  iha^i  the  interior  lid  of  tbe  nerr^ 
Ttm  in  ft  ooniform  way,  tb*t  U»  beeomea  broader  poflt^riorlj.  The  kMma  crihrmwi  of  ihv  fKinim 
oplEktuii  iIkj  qftett  excATrnted,  eq  tbat  ^e  floor  of  the'excavntioQ  appcara  fimnel-nhmped^  and 
tht  rcifteU  prl^ued  to  the  nasal  ude  {Schweigger]. 

E  Somt*  forms  of  UTdtis  are  different  from  the  serous  choroidal  luHammadon. 
Ifl  these  the  inflammatory  products  arc  not  only  distinctly  i>erceptiblt\  but  exactly 
kdicative  of  the  whole  eitemal  a]>pearance  of  tbe  pnicesa, 

1.  We  have  alreiidy  spoken  of  one  of  these  forms :  exudative  retino -choroiditis. 

2.  Anothi-r  fonn  is  characterized  by  a  krger  or  smaller  orgatiistablc  product, 
wlich  Is  brought  to  light  in  the  anterior  uveal  portion,  while  the  true  choroid  either 
^fpmx^  Mitirely  changed  {irido-cjclitis),  or  takes  part  in  the  mSammatory  process 
witli  the  symptoms  of  serous  choroiditis  (irido-choroiditis). 

Thus  1VC  sometimes  find^  m  well  in  the  lamma  fu^ca  as  in  the  ttucular  layer, 
ttAmthlj  liirge  mai»ce  of  uu pigmented,  roundish  young  cells^  particularly  in  the 
neiglibof'hiood  of  the  vessels,  the  adventitia  of  which  often  seems  complet^^'ly  lo<$t  in 
thp  rj^H^mass.  From  the  vena?  vorticosie  the  growth  advances  often  upon  the  sclerBf 
•od  even  upon  the  fascia  of  the  globe.  No  less  does  the  rhori&capiUarii  sometimea 
Cfmoetl  Urge  maaaes  of  young  oella,  and  the  capiUary  network,  otherwise  distended, 
c^f^  becomes  in  the  new  formation  almost  nnrecogni stable.  The  tunim  elasttm  ia 
tbea  oftm  pt!rf orated  over  such  nuclei,  so  that  the  mass  of  cells,  soon  to  be  vascu- 
l*ririHij  citendfi  into  tlie  retina,  whilst  the  surrounding  tapetum  ia  partly  deatroyedi 
jwilj  Increases  by  proliferation  (Czern^), 

Tha  proliferation  in  tbe  ins  is  seen  chietly  by  the  psplllary  excrescences  which 

la  great  part  of  the  pupillary  margin,  or  all  of  it,  to  the  anterior  eapsnie  (closure 
ftbi  pupil)  [pupil lar  ab&chluss],  but  which  frequently  completely  fills  the  pupil  in 
fU  htm  of  a  capsular  or  false  cataract*     WiUi  this,  occasionally,  gammy  tumor% 

nolitions^  or  a  hypopyon,  are  fnund»  But  generally  tbe  iris  is  men  imly  ra- 
il^ by  inflammation,  and  s^ion  atrophies,  undergoes  partial  tendinotta  degenera- 

^and  ia,  lo  some  extent,  briille  and  frioble,  like  tinder.  Not  unfreqnenily  it 
I  fpongy  and  is  entirely  destroy e<l^  while  its  vessels  ate  completely  degen- 
Aitad,  dbt ended,  and  appear  on  tbe  stirfaee  of  the  membrane  like  the  thyroidal 
^imk  Very  frequently  the  development  of  tough,  tenacious,  tendinous  mem- 
hmim  oeeurs  on  the  posterior  aspect  of  the  irb.  These  result  from  the  luxuriant 
^rrelopment  of  the  posterior  boundary  layer  and  of  tbe  tapetum,  and  are  very 
^  to  shrink.  Their  ihickness  ditfers  very  tnueh.  The  thinner  membrnnes  are 
^m  m  full  of  piL^ment  that  tbey  appear  alinui^t  of  a  uniform  black  eotor.  The 
9  like  teudinoua  tbsue,  and  generally  are  a  spotted  and  darkish  gray« 
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Tbdj  oftea  liang  looftetj  to  tlid  IriB,  or  ralh^r  tiiti  tludar^like  brittle  re 
anterior  irks-lajurs.    EiioliatioiiB  may  be  eosil/  Aep&i'atc^  from  iL^  pmUriQTBtt 
in  great  ^Iired^.     In  other  eases  the  ietiduxt^im  Tnoi^Ae*  kiTolre  tbe  whole  tkU 
of  the  iris.    The  pseado-metnbrime  is  only  m  sfJoJs  coated  with  ^hort-fibered  I 
rodinieutii  of  iQo&fi  fltrophiod  stromti.     Theiit*  unsuit^-iiiiea  are  al  trays  in  direct  ( 
neotlou  Willi  the  new  gro\^  tha  dobing^  the  pU[>it^  mid  nr^^  as  it  ware^  a  ooixtmujtl 
of  them.    17i6j  adliere  tu  tho  anterior  capsule  occaHtonalljr  up  Ut  ctMW  this  < 
but  more  frequently  their  peripheral  portion  ia  separated  from  the  c&[i9iile  bj  i 
The  adhe^^ion  la  eoti fined  to  the  pupillary  region^ 

The  same  state  of  thinp  li  repeated  in  the  ciUarj  body*  The  procesi  of  \ 
lifi'ration  is  hare  piirticularly  seen  by  a  loosening  of  tho  reticnltiiii*  or  rather  of  d 
thick  layer  of  connective  tissue  which  forms  the  ]>osterior  wall  of  the  ciliary  1 
Nnmerouii  bslf^ spherical  or  elliptical,  often  pedimcuLited,  nodular  papilloinflta  | 
from  thist,  which  give  the  part  a  very  rough  coDdilumatoui  appearance, 
generally  the  prollficatioa  U  far  m'^tre  luxuriant,  and  the  neoplastic  fonu^Xum 
become,  by  a  gradual  thlukomng  aad  shrink  age,  exten,^iye  membrane  s^  whii  li  sxt 
connected  to  thoee  of  the  irig,  and  are  lost  posteriorly  m  a  vlllous-like  opc^ii  wur^ 
which  extendi  into  tho  turbid  anterior  portion  gf  the  Titreouv,  and  U  undeigollg, 
the  ^fline  pvoeess  of  proHft*.ratiott* 

The  contraction  of  these  maisses  occaaiona  not  tmeommonly  Linear  detaclimenAi 
of  the  ciliary  body  from  the  sclerotic,  and  a  filling  of  the  intervening  sj^ace  witi  « 
plastic  exudation,  which  becomes  partially  organized  into  a  meahwork  of  coa 
tiTC  tissue  {Iwnnj&ff^  Kuapp^  Hir§chhcrq). 

ThiB  fit  I  Be  membraae  (j6chwarU\  con^ts  of  a  gtoutid^trark  of  conn^ti^e  tisiue,  ctior«  4 
difitinctly  fjber^^  opuquij  lu  a  rnrriDg  d^t^o  IVam  molccuLar  dt^poiiu  imd  fut-grftj^uW  i 
intet^pi^rsed  vritb  fr^e  pigiiient.  Thia  can  tarns  il  greaLcr  or  tcsd  quanlitf  of  recent  ofiil  &i}Qi 
cells  tod  free  nuclei ,  whicb  are  fruetifyiug,  ucid  in  a  *AjiM  of  Duck-ar  fltparatioti,  Tb»t]  iffi  | 
eralLy  witbout  pjgmcat,  hare  here  nod  there  ooQiid arable  qaaatiliea  of  colon ng  uiAt^rtiL,  I 
then  exhibit  a  very  peculittr  shreddj  fltructure»  The  pigmented  typicjal  glenient*  are  ctill#< 
Aomc  pLiices  uod  farm  true  layers ;  la  others,  thcj  are  arranged  in  fiber^i  which  ore  ofka  bott 
and  ha^'c  g(.'i)emlly  a  blind,  tjodulur,  gunUcix  extrcQiity,  Tbeso  arc  the  be^imiiiiga  of  the  tie^ 
Tofmed  Tt^geLs,  which  arc  gradually  filled  firilb  bbod,  again  broneh  out  &nd  uteod  iala  1 
vttrooun  humor  ^R'f<^^,  SdUci*-Gemuscus,  IwartQjf}. 

In  the  cotmective^tissue  stroma  of  the  ciliary  mnsclci  and  upon  the  walb  of  it^ 
YGtSQh^  the  increase  of  the  nuclei  and  the  infiltration  of  a  serous  or  gelatinous  s^^ 
atiiiLce,  often  cloudy  and  containing  fat,  points  to  the  inflammatory  partidpatiott. 
Sometimes  it  also  leadj*  to  enormous  collectionfl  of  neoplastic  cells  and  to  an  abttiir 
daat  vaaculap  development  The  liber-cella  of  the  muscle  often  resist  for  a  long 
time,  but  finally  they  become  invoiired  in  the  proCL^as^  turn  opaque  and  undei^ 
fatty  degeneration,  [n  the  ciliary  nerves  at  times  no  cbaugt^  have  been  Bcm 
(Schif*ii4-G€tnmifiiii,  Jlir^rMerff),  sometimes  very  marked  thickening  of  Schwaaai 
membrane,  with  more  or  less  distinct  increase  in  Bii<!  of  the  uucldi  crumbling  of 
tht*  niedullary  sbeatlis  (/wttfif^Jf)^  and  finally  atrophy  of  the  fibers. 

The  degeneratioo  of  the  ciliary  body  and  of  the  iris  drains  off  (dries  Dp]tb 
aqueoui^  humor,  so  that  the  anterior  chamber  be  cornea  smallcrr  and  smaller,  In<^teii 
of  it,  quite  an  adhesive^  yellow  iah,  coagulable  fiuidf  rich  in  albumeu,  is  often  eiud«< 
into  the  closed  po:^ierior  chaoLber,  awd  the  iris  pressed  forward  by  it,  in  the  ihap 
of  a  circular  pad,  or,  when  there  is  an  unequal  resi^itancd  of  its  tissue,  distended  lot 
irregular  humps. 
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t  A  nrtr  oeourr«Dc«  i*  ihe  detuctimciit  of  Uic  cIvoroiiL  Foatrrooriem  ciamiB»ti(ini  bftve  long 
noff  proved  lJ]«Hbej4o  <^tcur  {AmfrtdH),  hut  alteatiDii  irtft  first  directed  to  iha  eubje^t  after 
Ibt^bKd  btea  oba^w^  with  tbe  apbtbalirioscope.  iOru^^  Li^eieh.}  It  lisi*  ujttuj  HHnlugiua 
tiitt  4clAcliin«Ql  of  the  retiua.  A  s«roufl  ur  gelatiDous  oJbunnuouit  exudation  la  secreted  by  ibi 
dbormdill  ti>«ue,  collects  e^tipecmUj  in  th«r  outertnoit  pigment  layer,  «cpani|te9  its  eleoienti  Dfom 
Mcb  &\bv>Tt  flUBlIf  tears  thi-ougb  aud  D^pArates  the  cbaroid  more  aad  more  Iriim  the  flctemtka. 
k  tini  geo«rallj  a  jellow  color,  aud  ieavea  small  coaguluibuj^  oa  tUe  wt^b  (»(  Hm  <3&vity  furiued 
lij  lla«lf.  Ollubr  structures  of  varioui  kitidii  ure  seC'u  in  the  lirmur  put  t«,  miugled  vritb  pi|f- 
ttmiFd  remains  of  the  lamina  fusca  and  of  fi-ec  coloring  timtLTUil.  Tbc  tis^ttti  of  the  dUoroid 
kit{|«li,  Bcoording  lo  anatomical  iitre^tig^tions,  tbe  characteriBtioj  of  n  mcsre  or  Icaa  Uixuriiitit 
pnl£illtlkn  proc«&a-^ia  even  at  limea  bjpertropbted  uud  spongy,  from  almilar  products.  Such 
i  have  been  aeen  among  the  results  of  indt»-cboruidiU»,  witb  advandog  tttropby  of  the 
^  iod  idtro-c^boroidal  alapbyloma,  aa  well  na  iti  cum  puny  tvitb  cboroldml  tuuiora,  Tbey 
ittaia  lf>  c<JuaidenU})e  lize.  It  nmy  haj^pcn  ibat  tbo  whole  aurfiice!  of  thu  choroid 
ti  tbe  8<:lerfitiea  and  preaaed  inviard.  ha  that  tbe  connection  h  only  kept  up  by  a 
Jbv  bdated  vessel  a.  (Imanof.) 

Dcouionallj  they  nre  primarily  and  quickly  developed.  Tbeir  sue  ia  Iben  limited^  Add  tbey 
i>«Meii  aaaphefieat  elevation  a  ofrarying  higbt  and  extent,  whoie  »idea  are  tense  and  incupable 
flf  tay  wary  iDotioQ,  Tbe  re  Una  eiiber  rnna  auiotitbly  over  tbe  veaiele  i^r  uppear^  aomewbtt 
1  at  tlM  b«a«.  By  holding  the  opbthalmuacope  properly  we  may  ai^  tbo  Tetinscla  of  the  retinik 
;  erttT  Ibe  tntnorp  aitd  »j^mu  d^iMmudlug  on  the  oppuaite  w^ilU  tintitediately  behind,  tn  ihts 
IMddttU  funduap  we  aeo  tbe  branches  of  tbe  vajia  vorticosiD  dimly  abining  tlirougb.  Then  the  diag- 
HMtiof  a  watery  or  gelatlt^ona  exudation  under  tbe  choroid  is  veriHed,  aud  any  conftision  wttb 
bk^d-exfraTasationa  or  with  new-fortnatiuna  avoided.  (Lt^nch.)  ExtriVASatiima  of  bloctd  in 
1^  litbia  aud  choroid  are  common.  The  morbid  procea^  declares  itself  by  a  g refit  losa  of  the 
wWoft— tip  to  complete  blinduefis.  Souietimeit  &  true  detjwbmeut  of  tbe  r^tioa  in  added  to  it. 
iOt^f,)  The  ordinary  6ual  result  la  atrophy  of  tbe  globe,  with  the  symptoma  of  iridt)- 
tkoimiit^ 


4.  A  fourth  form  of  ohoroidiil  mflflmmntion — suppurative  choroiditb— la  cbar- 
ietcrl^ed  by  purulent  products.  This  h  pwrtlj  furined  fnmi  tbe  cboroldal  tisane  itaelfj 
wd  18  in  purl  separated  from  tbe  free  aurfnce  of  tbe  choroid.  The  pus  is  generally 
ti^ti^ii  on  the  vessels  cjf  die  lunioa  va-^ciilnsn  atul  kmlim  fusea  lu  deriaetitsare 
["••ed  tng^^ther  in  tbe  ouniiecliTe  liti^ue  at^t'ohi ponying  the  vessel,  and  not  unfre- 
qnetktly  (ill  tbeir  cnlitjerH,  eo  tliat  [isolated  twlgg  tnay  lio  followed  for  BOtne  distance  ttA 
fnmtfving^  pu^*-cob>red  fibera*  Wbeu  Llie  prores^a  advances^  ihesti^nift  ia  impregnated 
pii^,  and  this  U  either  regularly  diffused  through  tbe  tissue^  or  at  ititervnls  M 
ted  in  ii  great  quantity,  eo  tbat  the  mass  projects  forwrard  into  the  poslerinr 
rfiimbtr.  Tbe  pm  from  the  begltming  is  at  times  flaid,  or  of  a  creamy  conatatency. 
h  Uidjited  ea^B  It  has  tbe  signification  of  true  tubercle.  Very  often  it  ia  e?enlj 
i^^Hcolored  or  ^pecjijed  with  escuded  blood. 

If  tbe  pni  b«  fluid,  ih«  ■Qfoina  of  tbe  choroid  in  the  large  colIecUona  il  generally  destroy ed^ 
ntXfl  a  few  pigmented ,  abreddy  renatnsi  and  the  Teseela  tbemselvea  do  not  long  reaist  the  deli- 
inwdiig  procisaa.  If  ibe  pm  ba  more  oooaiatent,  boweveri  tbe  elcmeiita  of  Ibe  atruma  i»9y  atill 
W  often  t«co^i£ed.  Tbe  pigmented  atromar-cella  are  atrewn  together  rery  irregularly,  and 
ppiM*d  apart  by  mn^seA  of  ncoplaatlcelementji,  wbioh  hare  the  charaetcriaiici  of  pns-CNpriHiselei, 
aod  lie  in  a  turbid,  fitty,  more  or  leaa  cooaiatent,  SbrinouBf  interniedfale  aubsiAnt^e,  wbleb  often 
jNnMatta  tlia  tiaaue  in  gnmt  quantity  and  eansea  it  to  aw  ell.  The  pigmeut-Hcella  uflej)  appear  ai 
fbtifiM  tuntt  «Cktir(-Jy  uiiebanged^  or  only  a  little  paler,  partially  deprived  of  tbeir  coloring  matft- 
eiaL    Kut  cbey  are  oH^n  lilied  iritb  fat  even  up  to  Uielr  offiiboot»|  yet  aeldom  in  a  st&te  of  nuolear 


Tl^  cuflii  wUbout  pigment^  on  tbe  contrary^  arc  involved  in  tbe  proliferation  proceaa.    In 
piftlenlariy  tn  the  inner  strata  of  tbe  tunica  vaaeuloaa,  tbey  are  often  entirely  wanting, 
rlog  iMeo  completely  deatroyed  in  the  proUferatton  prooeaa,  even  to  their  prolongation  a,  which 
«or«ii  AlMut  tbe  neoplailic  el  omenta  in  a  delicAte,  dne  net- work.  When  Ihey  are  atill  prcaent, 
tpp9»f  rety  much  preued  forward,    Tbey  grow  In  a  fuaiform  ahape,  and  contain  I  wo  or 
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more  opiqae  nuclei.  Theia  became  ftvt  aEterw&rds  bj  &  deatructioii  of  Ihe  c«1lH7nf^eto[>e,  Atid 
change  to  tfue  pits<^orpusclp9.  Tbe  vessels  of  the  tunica  Fasculoaii  ore  generally  at  tli*  same  tliSQ 
impaired  to  a  greiit  c^tenU  ufe  compressed,  and  fiii«Uy  etitirely  diralhojed.  The  chorio-ciipillitria 
oce^io dally  preserves  its  inte^hy  for  quite  a  bog  time,  oa  welJ  as  the  tunii^  eluitica  mad  U)# 
lapctum.  But  ^oner  or  Inter,  in  tlie  larger  collection  a  of  pus,  Ibesu  stmt*  Also  are  completely^ 
deatruyed.  The  chorio-capillmris  is  iben  entirely  uu recognizable  tn  the  pumleut  pr<tduet ;  the 
tunica  elaKliea  is  ptirtly  perfumted  and  brokcu  up.  Sincti  tbe  pus  pushes  inwards,  the  tapc^tuin 
is  ptirily  dispbeed,  ils  elements  confused,  and  to  aurae  extent  driven  iu  wrard*  A  portion  of  the 
celts  is  lost  by  falty  degeoeriitit>n^  wbile  auolUer  part  perhaps  increasiis,  and  causes  tbe  furination 
of  greater  miL^ses  uf  pigment,  or  assists  som«wbat  in  the  developmetit  of  tiie  purulent  deposit 
occurring  on  the  free  cburoidal  suifaoe.  (  IVedl^  8c^wngget\  €,  JiUUr,  6cJt%4u^  Knapp^  IkHttK) 

The  formntion  of  pus  is  ofl'an  coufloed  to  on©  or  the  otlier  portion  of  tbe  cbor^id ; 
tbo  rest  of  tbb  loembrandT  as  well  m  the  dllary  body,  boa  the  appearuuie  of  a  aidiple 
seroQs  inJiartmjatlon,  It  i?*  vary  hypermmic,  eccbymoseili  infiltrated  wilh  s^sranj,  very 
moist,  spongy,  being  saturated  with  a  turbid  fluid.  In  otlier  cus«a,  tbe  greater  part 
ot  tlio  chori^id  bus  already  beeu  changeti  iato  large  callectinaa  uf  pus.  Ooly  isolated 
spots  are  found  in  which  the  choroid  atill  exists,  bub  has  heL-n  ia  part  deprived  of 
its  pigment  It  ia  V(  ry  hypenemic^  eccbymosed,  iiifiltrat<?d  with  serum,  and,  be- 
fiides,  interspei-sMl  with  little  pus-globules,  and  at  tiracs  appears  traversed  by  vessels 
filled  witli  pus.  Fmallv,  we  not  unfrequeutly  meet  with  cases  in  which  the  entire 
choroid  is  dt^Mtroyed,  and  i^,  as  it  were,  replaced  by  a  tnore  or  less  tbiek  slnitum  of 
purulent,  tuljert'ulous  pus,  intereperfted  with  a  pigmented,  ahreddy  matcriuL  Thia 
stratum  ij*  stuncdimes  swollen  out  to  a  large  nodule.  Suppurative  choroidal 
inflaniuiatiou  is  never  unco lu plicated.  The  other  parts  of  the  globe  are  al- 
ways affected  at  the  same  time,  and  often  to  such  an  extent  that  the  pro- 
cess is  rather  a  suppurative  panophthalmitis.  The  rutina  appears,  as  a  conse- 
quence of  its  inflauimatory  participation,  very  opaque,  and  often  thickened  by 
decided  pui'ulent  infiltraliou,  or  even  changed  into  a  caseous  muss.  It  is  gen- 
erally (entirely  detached  from  the  clioroid  by  the  great  amount  of  exudation  of 
a  fatty,  turbid,  thin,  purulent  fluid,  and  is  folded  together.  In  spots  it  deli- 
quesces, so  that  it^  remains  float  in  the  vitrefius  like  shreddy  tatters,  and,  in 
case  the  deliqutiscence  alfects  tbe  posterior  portion  Ci^pccially,  roUs  together  over 
tbe  posterior  wall  of  the  crystalline  in  a  thick  mass  {Schi^dg^er}*  In  the  latei 
stages,  the  retina  is  completely  destroyed  by  suppuration.  Tbe  vitreous  is  tn  the 
beginning  very  opaque,  its  cellular  elements  being  involved  in  an  exceedingly 
luxuriant  proliferation  process.  Perhaps,  also,  a  partial  washing  over  of  pus- 
elements  from  the  membranous  surroundings  occurs  (Etiter^  SchltMt-Gemtneaa), 

Now  and  then  we  find  it  interspersed  with  compact  masses  of  pus,  or  deliquesced 
to  a  turbid  fluid,  filled  with  purulent  AoccuUp  In  isolated  cases  tbo  entire  anterior 
portion  of  the  vitreous  is  changed  to  a  mass  of  ptis  or  tul^rcle,  being  completely 
comprised  by  a  caseous  product  Tbi^  latter  then  generally,  also,  fills  tlie  canal  of 
/fetii.  Usually  considerable  quant itit;*  of  pus  lie  in  the  ciliary  body.  These 
occasionally  form  small  abscesses,  and  give  rise  to  loss  of  substance  on  their  deli- 
queaccnct',  or  evenly  permeate  the  tipsua,  and  may  destroy  the  parts  in  qneslioQ  by 
suppuration.  A  large  byfKipyon  always  accompanies  this  itAtc  of  things;  it  may 
even  1^11  up  thy  aqueous  chamber.  The  cornea  is  abo  generally  very  early  infiltmted 
with  a  purulent  product,  and  becomes  an  abscess.  Its  entire  snrfaee  U  ofti^n 
changed  into  a  mass  of  pus,  and  deliquesces,  or  is  destroyed  by  gangrene.  The 
sclerotica,  even,  is  infiltrated  with  a  fatty,  opaque  product,  bec^mei  softened^  is  dis- 
tended, and  swells  to  an  astonishing  thickness.    Sometimes  it  ulccrateg,  and  ihua 


TUBERCLES  IN  CHOBOID. 

giTes  an  exit  to  the  intra-ocular  pus.    Soiqetlmes  the  soirounding  orbital  tissue  is 
dianged  to  a  mass  of  pus. 

5.  The  tubercular  deposit  is  localized  in  the  choroid,  partly  in  the  form  of  a 
more  diffuse,  rigid,  and  finally  liquefying  infiltration,  partly  in  the  form  of  discrete 
nodoles,  or  else  heaped  together  in  masses  like  tubercles. 

The  first  form  has  been  very  seldom  observed,  and  up  to  this  time  only  in  the 
list  stages  of  general  tubercular  phthisis.  It  usually  appears  as  panophthalmitis, 
confined  to  one  eye,  with  slight  signs  of  irritation,  develops  itself  in  a  tolerably  rapid 
minner,  but  is  interrupted  in  its  further  course  by  the  patient's  death.  All  the  tissues 
of  the  globe  appear  infiltrated,  the  whole  globe  soon  becomes  changed  into  a  caseous 
tnbercalous  mass,  in  wliich  the  individual  constituents  of  the  globe  are  often  very 
difficult  to  be  separated  from  one  another.  After  a  short  duration  the  mass  begins 
in  several  scattered  spots  to  undergo  fatty  degeneration,  and  to  coalesce  into  a 
greasy  purulent  pulp.  In  this  way  circular  cavities  result,  inside  which  the  indi- 
Tidnal  tissues,  where  they  can  still  be  recognized,  appear  completely  disintegrated 
tnd  lunited  by  sharp  eroded  edges.  In  the  cornea  and  choroid,  especially,  losses  of 
substance  often  show  themselves,  as  if  beaten  out  with  a  punch,  and  with  densely 
infiltrated  precipitous  edges.  The  individual  excavations  in  some  plac3S  soon 
coalesce  with  each  other  and  exude  a  portion  of  their  contents,  if  an  exit  luis  already 
*>een  formed  through  the  sclera ;  still,  even  then  the  globe  does  not  collapse  on  ac- 
count of  the  enormous  quantity  and  stiffness  of  the  products  still  present,  l)ut  retains 
for  a  time  about  its  original  form,  whilst  the  opening  in  the  sclera  gapes  wide  and 
opens  to  view  a  deep  irregular  cavity,  from  which  exude  proportionally  small 
quantities  of  greasy  pus,  which  becomes  rancid  under  the  influence  of  atmospheric 
■ii".  and  smells  very  strongly  of  butyric  acid.  Finally,  if  the  patient  does  not  die, 
•U  that  remains  of  the  globe  is  a  much  thickened  sclera.  In  one  case  even  the  sclera 
^"^  destroyed  as  far  as  its  most  posterior  zone,  and  this  presented  in  connection 
^th  the  optic  nerve  a  kind  of  plate  with  very  irregularly  jagged  borders,  in  the 
opening  of  which  lay  a  mass  of  tuberculous  matter  about  the  size  of  a  hazel-nut.  The 
Efface  of  this  rigid  tul)ercular  mass,  firmly  connected  with  the  sclerotic,  was  glan- 
dular, warty,  partially  eroded,  and  abundantly  strewn  with  pigment  from  the  com- 
pletely unrccogniza]>le  choroid.  Tlic  doubts,  which  are  raised  on  many  sides 
*^ia<jt  the  really  tuljerculous  nature  of  tliese  products  (Grarfe,  Leber),  are  unwar- 
^^^  and  soon  disappear  by  a  careful  examination  as  well  as  by  the  consideration 
°^  ^he  history  of  the  patients. 

Discrete  tubercle  has  ])een  observed  ])ut  rarely  in  the  region  of  the  clioroid  in 

chronic  general  tuberculosis  (Ed.  Jaeger^  Cohnheim,  Arcoleo,  Vernon),  but  on  the  con- 

^•^nr,  frequently,  though  by  no  means  constantly,  in  acute  miliaiy  tuberculosis 

{^<im,  C'/hnh/fim,  etc.).     It  is  developed  under  such  conditions  sometinios  very  early, 

8<»metimes  not  until  a  few  days  before  the  death  of  tlie  patient,  and  where  it  appears 

oiay  be  regarded  as  a  very  valunble,  even  pathognomonic,  sign  of  the  genonil  disease, 

Sometimes  so  extremely  difficult  to  be  diagnosticated,  while,  on  the  contrary,  its 

a^jsence  by  no  means  excludes,  according  to  authorities,  the  existence  of  tlie  latter 

f'^U'ffen).     Ophthalnioscopically  the  discrete  tubercle  appears  in  tlie  form  of  tolerably 

^gular  circular  8i)ots  of  very  variable  size.     The  smaller  of  these  appear  as  yellowish 

or  rwldish-yellow  discol orations  of  the  fundus ;  the  larg(?r  ones,  on  the  contrary,  as 

distinctly  prominent  bright  nodules,  which  are  surrounded  ])y  a  more  or  less  deep 

brownish  zone.     Only  the  largest  extremely  prominent  nodules  have  exceptionally 

a  more  deeply  pigmented  border.     Moreover,  the  ophthalmoscopic  image  changes  to 
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some  extent  witU  the  mhatqrmat  exaccrbjiticma  (Or^rfe,  LSer,   Ckvrivi), 

appears  to  be  no  mftrked  dbturbauce  of  vision  cauBod  by  the  ptt>c«m,  *ci 
to  previous  erperi^iee,  oven  whe^i  the  individual  nodules  are  deve3op«i  to  * 
portioaally  considerable  extemt  (Frdtikd}, 

Accoiding  to  anntocnical  investigations,  both  eyes  are  geimerally  involTed- 
find  Bometimea  one^  sotnetiraes  several  nodule*,  and  these  in  the  latter  case 
tiDU's  Bcatteredt  sometimea  grouped  together.  Their  favoHte  situation  m 
borhood  of  the  papilla  and  the  yellow  «i>att  yet  tbej  oocur  also  in  tha 
(Btfiffen).  They  are  generally  very  imaU,  and  tUen  are  trans[)anent ;  if  tliejal 
n  larger  size  they  become  caseous.  They  always  proceed  from  the  cA^o-mpiUm 
{Bmi'K  C<>hnJisim)^  and,  as  thoy  enlarge,  invade  the  remaining  layers  of  the  duml 
In  the  iHjgintiing  tht-y  o cession  no  bulging  forward  of  the  tunica  fla^tk^^  but  lil 
t\m  occurs,  and  then  the  pigment  of  the  tapetitm  cells  covering  them  bcoomi 
atrophied,  whilst  the  latter  suffer  no  change*  Only  in  the  large  nodules  dw*  i 
pigment  appear  heapi>d  up  at  the  periphery,  Tlie  tuberclea  are  developed  bjr  Ivi 
uriant  growth,  and  probably  by  enormoua  proliferation  of  small  circular  cid 
which  exifit  also  in  the  normal  condition ;  the  fixed  itroma  oetb  are  primwilf  fe 
slightly  or  not  at  all  affeeted  {Oohnh^m), 

7.  Rttpture  of  the  choroid,  ivliich  not  unfrcquently  occurs,  deserves  spedal  ml 
tion.     Such  ruptures,  with  uninjured  sclera  and  retina,  have  been  only  once  profl 
anatomically  to  exist  (Ammon).     8 till  a  number  of  ophthalmoscopic  obserralifl 
already  exist.     The  cause  is  alw^ays  a  blow,  a  kick,  a  fall,  etc,  which  strike  t 
eye  with  great  force,  ciUTsing  a  sudden  change  of  form,  with  stret eking  of  f 
sclera.     Shortly  afh:*rward^  eitravasadonfi  of  blood  are  found  in  the  posterior  p4 
tion  of  tli£^  eye,  which  are  usually  soon  associated  with  opacity  of  the  vitnxm*,  i^ 
conceal  the  fundna  from  view.     Later  on  the  extra vasationa  are  absorbed,  and  f»fli 
leave  behind  scattereid  streaks  of  dark- colored  eoagula,  which  lie  upon  the  cboi^ 
and  become  gmduaUy  changed,  at  least  partially,  iuto  heaps  of  blaek].*b-brfrt 
granular  pigment.     Ttiey  finally  appear  plain,  as  the  dioptric  media  clear  np  mm 
and  more,  and  near  by  are  seen  in  the  ophthalmoscopic  image  the  rents  in  the  dK?- 
roid ,  in  tbeir  e^ttremely  pcculiiir  form,  which  is  sc^ucely  to  be  confounded  with 
anytliing.     They  appear,  namely,  a.9  narrow,  long,  bright  streaks,  which  eontjis* 
Yery  strongly  with  the  surrounding  backgroand,  which  is  generally  bat  litlk 
changed.      They  lie.,  with  few  exceptions   {Siimuch)^  in  the  posterior  half  of  tbi 
choroid,  and  almost  always  on  the  outer  side  of  tlie  papilla,  at  varying  di^taiica 
fr<jm  it.     Tlicir  axis  standi  usually  almost  always  perpendicular,  or  ai  least  at  * 
great  angle  to  the  direction  of  the  meridian,  and  is  often  remarkably  bent,  fomiifig 
an  arch  concentric  with  tVie  border  of  the  optic-nen-e  entrance.     Only  vers'  seldom 
do  they  run  obliquely  or  even  hiiri^ontally  (Ed,  Japf^er,  Mauihner).     In  one  caie^ 
in  consequence  of  the  springing  of  a  piece  of  iron  ag.^inst  the  Lnner  [>ortion  of  ^ 
right  eye,  a  bifurcated  rupture  of  the  choroid  was  produced  in  the  equatorial  ^ 
gion,  inward*  from  the  entrance  of  the  optic  nei-ve,  the  longer  leg  of  which  wa^tte 
length  of  two  or  three  diameters  of  the  optic  papilla,  and  ran  vertically;  whiMlh* 
short  leg,  the  length  of  one  diameter  of  the  papilla,  ran  horizontally,  and  formeJ 
with  the  upper  end  of  the  first  almost  a  right  angle.     The  edges  of  the  choraidil 
wound  were  rough  and  deeply  pigmented.     At  some  distance  from  them  were  se^ 
tlie  wavy,  glistening,  fatty  edges  of  the  very  irregularly  ruptured  retina,  concealffli 
from  view,  for  a  little  distance,  the  red  backgrouiul     On  the  other  side  of  the  el 
temal  edge  of  the  rupture,  as  far  forward  as  the  ora  serrata,  the  retina  was  detachei 
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in  the  form  of  a  bladder  in  folds.  The  vitreous  appeared  slightly  cloudy.  The 
aflPection  manifested  itself  subjectively  by  a  very  considerable  diminution  of  the 
acateness  of  vision,  and  by  an  extensive  limitation  of  the  external  periphery  of  the 
field  of  vision. 

The  main  color  of  the  rupture  is  caused  by  the  exposed  sclera.     Upon  this  are 
seen  dirty  yellow  or  brownish  marks,  with  cloudy,  diffused  borders,  irregular  heaps 
of  dark  pigment,  here  and  there  a  choroidal  vessel,  which  proceeds  from  the  sclera, 
and  immediately  passes 'over  into  the  ruptured  edge  of  the  choroid,  or  runs  diago- 
nally across  the  entire  breadth  of  the  streak.     The  borders  of  the  rupture  are  some- 
times sharp,  sometimes  somewhat  everted,  frequently  deeply  pigmented.      Some- 
times, however,  they  appear  raggedly  rough  or  washed-away  red.     The  ruptures 
divide  often  into  two  or  three  legs  or  hooks,  which,  however,  maintain  in  general 
tile  direction  of  the  main  part.     The  separate  ends  run  acutely  towards  each  other, 
and  preserve  their  sharp  borders ;  sometimes  they  lose  themselves  very  gradually  in 
the  normal  fundus,  proceeding  for  a  certain  distance  as  bright  red,  cloudy-drawn 
borders.     Sometimes  the  choroid  ruptures  in  a  single  spot  (Amman^   Oraefe^  8d- 
muehy  Schwei/jgeTy  Knapp,  Mauthner,  Fig.  41) ;  sometimes  there  are  two  ruptures 
[Hirtchler^  Franl%  Strea^field^  Knapp,  Sdmischy  Wilson).      Cases  also  occur  where 
the  choroid  is  torn  in  three  (Hdase,  Sdmiach,  Ed,  Jaeger,  Stavenhagen),  and  more 
places  (Fig.  42).     The  retinal  vessels  run,  with  rare  exceptions  {Chraefe),  without 
intemiption  or  deviation,  diagonally  across  the  bright  rupture,  provided  that  the 
retina  is  not  likewise  ruptured  (Sdmisch).     The  retina,  moreover,  easily  takes  an 
•ctive  part  in  the  process  under  the  form  of  neuro-retinitia     This,  however,  fre- 
quently soon  passes  away,  and  often  leaves  behind  no  perceptible  morbid  changes, 
^'^en  the  functional  disturbance  is  in  such  cases  sometimes  proportionally  trifling ; 
the  central  acuity  of  vision  can  even  rise  again  almost  to  the  normal  standard 
'*^'Jmischy  Knapp).      As  a  rule,  however,  the  functional  power  of  the  retina  remains 
injured  in  a  high  degree.    The  acuteness  of  vision,  wliich  immediately  after  the  acci- 
tlt'nt  is  reduced  by  the  extravasations  of  blood  and  the  succeeding  inflammatory 
reaction  to  the  quantitative  perception  of  light,  improves  but  slightly  with  the  pro- 
.^ess  of  al)sorption,  the  field  of  vision  remains  enveloped  in  mist  or  smoke,  and  not 
"'^Commonly  extensive  peripherical  limitations  {Hirachler)  or  interruptions  ( Talho) 
can  be  demonstrated  in  it.    As  later  consequences  of  tlie  affection,  without  referring 
^*^  th(i  results  of  irido-choroiditis,  there  have  frequently  been  observed  detachments 
^^  the  retina  (Sumisch),  once  progressive  atroj^hy  of  the  optic  nerve  (Frank),  and 
'>iice  glaucoma  (Streatjkld).      The  frequently  coexistent  sluggislmess,   dilatation 
and  irregular  form  of  the  pupil,  can  possibly  be  dependent  upon  a  stretching  or 
niptiire  of  the  ciliary  nerves  running  in  the  lamina  fusca  (Ammon,  Hirachler). 

Tlie  reason  why  the  posterior  part  of  the  clioroid  is  inclined  to  rupture  under 
the  action  of  violent  blows  is  not  sufficiently  explained.  Tlie  closer  connection 
with  the  sclera  here  seems  to  have  something  to  do  with  it.  At  any  rate  this 
hinders  a  rapid  division  of  the  traction,  which,  in  a  forcible  stretching  of  the 
sclera,  must  necessarily  be  exercised  upon  the  membranes  covering  them  on  the 
inside.  In  the  loosely-attached  anterior  zone  of  the  choroid  and  in  the  very 
jilightly  attached  retina,  a  rapid  division  of  the  tension  is  much  more  easily  possi- 
ble. At  first  the  edges  of  the  rupture  do  not  seem  to  gape  {Ammon\  but  only 
later  to  separate  from  each  other,  possibly  in  consequence  of  contraction. 

The  briglit  red  streaks  and  the  diffused  reddish  ends  of  the  tendinous-white 
ruptures  should  be  referred  not  so  much  to  real  losses  of  substance  in  the  con- 


EXTEAVASATIONS   OF   BUKJD. 


tinaity  of  tfsemc,  but  rather  to  atrophy  of  the  ftmcture,  caused  by  gn?at  Btwtcblit 
In  one  case  a  number  of  whttt%  striped  cicatricial  bands  were  obaenred,  wliiclj 
extended  over  the  sickle-Bliaped  surface  of  the  rupture,  enveloped  ieTend  of  I 
retinal  vessels  very  distmctlyj  aiict  projected  tintnistakably  iomewlmt  aboTC  I 
cicatricial  tissue  (Knajy^i). 

8.  Of  no  Iqs&  interest  are  simple  ruptures  of  the  vessels  in  the  choroidal 
ture,  and  the  resulting  liemorrhaipc  extravasations.     These  occur  sometiniei  ) 
taneously,  or  in  eooaeciaence  of  sudden  disturbances  in  the  circuUtioa  by  ( 


Jig.  41- 


Fiff,  43 


.^    \^' 


ing,  cough ingi  vomiting,  dependent  positions  of  the  head,  etc.,  prcsupponia 
however,  always  disease  of  the  walls  of  the  vessek  by  ath'^roniotous  processt* 
inflammatory  loosening,  etc.  More  often,  however,  are  th ry  of  tniumatic  orig 
or  to  l*e  inferred  aa  caused  bj  n  diminution  of  the  intra- ocular  prf-ss^nve  in  con 
frucnce  of  pathological  changes,  or  on  account  of  pnrtial  evacuation  of 
dioptric  medm  t!iroU[^h  an  opening  in  tliD  cornra  or  sclera.  Wliere  the  cont« 
of  the  globe  arc  diminis^hed  by  means  of  commencing  atrophy  of  the  pnrta  or 
accxjunt  of  simple  exuding  through  a  Iosbi  of  fsubstance  in  the  sclera,  the  ex 
Rations  may  become  enormous,  break  through  the  limiting  membmne  of 
choroid,  push  the  retina  before  them  or  rupture  it,  and  force  an  entrance 
the  vitreous,  tear  off  even  the  ciliary  muscle  by  pcrforatUig  corneal  wounds^  i 
give  rise  to  serious  loss:;^  of  blood-  Where,  howevcrj  tlie  sclera  is  uninjured 
the  intra-ocular  pressure  is  not  much  under  the  normal  degree*  profuise  c3CtmT 
tions  and  the  conaequcut  ruptures  of  the  H  mi  ting  membrane  and  retina  are  exc 
tiona  *  the  luemostatic  relations  of  tlie  interior  of  tho  eye  with  difficulty  admit  \ 
tlj*m,  the  conditions  for  a  rapid  absorption  of  the  vitreous  may  then  be  fn?or«i 
where,  it  must  bo  admitted,  blood  can  recede  according  as  the  normal  ci*nti^flH 
of  the  globe  diminish.  The  extravaAations  aa  a  rule  are  situated  lii?twi:en  tlie 
choroid  and  sclera,  or  partially  in  tlie  true  vascular  layer,  very  rsircly  b::tween  ihe 
litn'ting  mambrauo  aad  ttiiiicn  taMCuhm^  are  sometimes  very  numerous,  and 
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Drl>ed  in  a  sUort  time,  Ifmving  small  masa*rs  of  pigment  l»fhmd*     Oph- 

PihaJmnRcopically  they  appear  when  frci*h  or  not  very  old  m  dark  blaod-red  spots, 

'  wiUi  irrcgularT  sometimes  indistinct  Ijordera.     Tlicy  are  distinguiijibt^  from  retinal 

b^MjUTJiiigis  by  the  fact  that  the  retinal  vesa^'lB  in  their  region  are  very  clistinctly 

dutiiifiiifthcd  with  their  shaqi  bordci^,  and  do  not  disappear  as  the  latter  do  in 

eitnviiiit]aii&     Where,  however,  no  such  vt^ssel  runs  across  the  extravasation,  the 

doeper  sCuitaon  and  the  fact  that  the  nHinal  hemorrhages  are  often  streaked  on 

tlteir  edgn^  ©niibles  ns  t^  make  a  diagnosis,  since   they    are  usually  spread  out 

ID  the  i^Aeet  between  I  he  nerve-fibera.     Occasionally  larger  clioroida!  extravasa^ 

tkofl  ^line   through   the   sclera,   and   can   be   thus   directly   recognized.     Visual 

dilltarhaQceM  are  not  easily  occasioned  directly  by  simple  choroidal  hemorrhages. 

Whew  each  t^sM  the  accomimnying  injuries  and  tlie  i«ubst>quent  inflammatory 

.K^oo  are  probably  the  re^on.     Even  in  the  ciiwe,  m  where  the  retina  was  bulged 

Ifbfward  in  conscqumcc  of  the  enormous  quantity  of  exudation,  the  functional 

disturhjincc  thus  occiisioned  caimot  manifest  itself,  because   such   an   occurrence 

^msuppose^  deeply  diseajsed  change^  and  the  hindrances  to  the  power  of  percep- 

I  Him  eonnccicd  with  them  completely  conceal  them. 


ialhorittat,— A"W/iJfcfr,  mikr.  Aimtomie  IL  Leipzig,  1854.  K  028.— /Tiw^r,  Hajidbiich  der 
Ajimt  LL  UmoDftcbweig,  186tt.  S,  tML—il  Miifhr,  Wurithurgor  Verh^nfUungen  der  phyt. -med, 
Gm^mhMH,  X,  a  IT0 ,  Wflrzb.  naturwU*.  Zeitg.  II  H,  2Ln  ;  A.  f.  O,  IL  :;^,  S.  U5 ;  UL  1 .  8. 1 ;  1 V. 
i&  «7— ./to*«io,  A,  t  O.  IX  a  S,  03,  m.'^Wmrh,  ibid  IL  L  a  VM.—V,  ItUttr^  jba  X.  1.  s. 
fff;  X.  01  a  \m,—h'^bufhin,  Wiinh,  njitiirw.  Zeifcg.  IV.  8.  70,  m,—ArU,  A.  1  0-  Ul.  y.  8.  87, 
fOK,  10$,  no.— 0.  Becker,  Wiener  nicd,  Jahrbtkher,  Itm.  S.  15tt,  170, 1T5.— T.  Heekrf.,  Ont- 
faadJnmdig  caulerioos.  t.  d,  Toentel  v.  ace.  Utrecht,  IttSOp  S,  HT,  m.— Cramer,  Hct  aue.  vexmo- 
iai,ete.  M^km,  1863.  8.  m.-^JMift/w!tj,  A.  t  O.  L  IH.  m.--IImke,  ibii  VI.  2.  B.  m,  5T.^ 
A7r^w^,  Viri^bow'*  Arobiv.  tai,  BcL  S.  176— STi^iiJ  and  Jii^wtriatK  Pbys.  Anat.  3t^^  H.  S.  27.— 
hfMitrr,  L  c  SL  6»5^— ^rucJ^,  Med.  Zoitg.  deit  Vcrvineal  Hcillc  in  ProujiMii.  1846.  S.  UiO^  Aiui 
]i«»clLr«iU  dci  Dx  Augapfda,  Berlin,  1HI7.  8,  1%  17,  m— Jfa«rt/iii**/^  A.  t  O.  IV.  L  a  'Jm.— 
ft,  Mrytrr,  Vircbow^«  Arcbiv,  «M.  Bd.  8.  380.«— Ze&fr,  DenkAchiiftea  dcr  Wiener  k.  Akodemie 
^0T  WuuL  '24.  Bd  a  2i¥J,  m%  am,  :jJ^,  a,  *.  O.  XL  l.  a  l.—  Wiitthcr,  Experiiiientiil-StMdien 
tibcrdi«  Pkth.  dei  FlOgelfeOea,  Erlangen,  Ififia  a  5,  8-13.— A%i7,  A.  t  O.  IX.  H.  8.  I'iS.— 
lEtAvd^g^,  A,  t  O.  V.  2.  S.  310;  YL  SL  a  830;  LX,  b  a  200;  Vorkfc  liber  den  Gebmnch  den 
di,  Berlin,  ld(i4.  S.  ^S.^-Batniseh^  BeitriLge  zor  norm,  iind  path  AnAt.  den  Augeft. 
IN^  a  26* — CW^Iti4,  Uebcr  die  AnwGttdtmg  rlea  AugeUHpiugda,  Loipjeig,  1H5J3.  S. 
^^-lithrtirh^  A.  t  O.  IV.  2.  S.  2Sil,  2?W,  2M.— /'  A'.  Se/iHUxc,  Arvh.  £  mikr.  Anat.  IIL  a 
tn,  4»7,— J^  .VAWi*,  ibid,  a  376.— >7*TMmi«i?,  ibid.  IV.  a  B6a— &!At«ta/6f,  ibid.  VI.  H.  1,  ^l, 
S»;  CeoinlbL  lb08^  B.  (^4*.  — jgiuww,  A-  f.  O.  XIV.  I.  R  57,  «4,  60.— /»!*«*#,  /i*^^/^*'f,  ibitL  XV. 
1  a  4a.  46,  51,  M.—lHpptl,  Oriinhmjen,  ibiil  XIV.  3.  a  ^M.—V^rmif,  Wien.  Augfukhijik, 
Bfr.  a  l«i— J..  /Vt*rA,  8iUniig«ber.  d  Wien.  k  Ak*d.  LVlll  L»  — ySVafwiauM,  Aroh.  £.  An*t 
(1.  Phj«s  IHtyj.  a  154,  imn— jr<it«lAft«r,  L«hrb.  d.  0[»htbBCOp.  a  407,  411. 

Sroile  Ck&DgM  — NosOLOOT :  TfW/,  Grundstige  dar  p«thol  Hiniologie.  Wi^n,  1S54.  S,  390, 
HiUimg»herr4!hl«  dc-r  Wiener  k  Akad,  dcr  Wins.  48.  Bd  a  384,  H^,  3^,  38«« ;  Atlii«  Comfm- 
M^^  lU'tinA-OpticuM,  Irjs-Chorioid***.— /M«ci*^r*,  A.  f,  O.  L  3.  a  100,  JX.  3.  a  ^l.-j,  217;  kl. 
MoutbL  XWSL  a  505,  IHIVl.  3,  4^— i/.  ifu^firr,  VerbandloDgen  der  Wlirxk  pbyii.^mtiL  Cea. 
laSl  m  April,  185ft  a  Mirt,27.  Deci,  185^.  2a  Mai ;  A.  f.  O.  U.  t2.  a  1, 13,  t3B,  JfJ,  40,  C4 ;  IV  1. 
IL  3e8,  £10«i;  IV.  It  a  I.  Itt,  m  ir^^,  aO,  m— SrAwffi^^^r,  Ouagri^i  inteni.  d'ophth.  Piirii,  m]4.  8. 

»i  A.  t  o.  V.  a  a  aifj,  2iu,  •i;£i,  2iS7,  aai,  233, 234 ;  vl  1.  s.  143, 150,  loi,  \m ;  vl  3.  a  asn,  swi, 

IIB^^,274 ;  L3L  L  a  10Qi«  ^lOS ;  Vodommgen  tiberden  Gtbimni^h  dm  AugL^uspicgeli.  Berhn,  18^14. 
^  a  Xm,  1ST,  141— iJow*-,  A.  f,  O.  DL  S.  8.63,  75,  «2.— /w/iiwjr,  ibbi  XL  L  S.  101,  IRl,  liia— 
rA^/^,  56«dt*cbrift  dcr  WJ4mer  Aefxte,  IBOO,  Nro.  Al^—Liebmkh,  kl.  MopatbL  IHtKi  8,  4^; 
^pf»i  d#«i  mifcl,  a  yeii^  par  Maekenue,  BmxeU^H,  IBTA  IL  a  LJIL  ;  A.  f.  O.  V  Ik  a  ^D.— 
/#,  A*  1  O.  L  1.  a  371, 37W,  U>(0;  IL  1.  a  iilO;  ILL  a  a  457, 461, 4iM,  47r>,  471*,  481, 4^,4«7, 
IV.  a  a  140,  lirt ;  VJlt  Z  a  271,  ^7*1,  370,  1^,  tte6;  kL  MonatbL   lfs«4.  ii.  45*5.- 
1  O.  VLIL  3.  a  124,  143, 157,  ll^^EtL  Jaeger,  Zeitaohrift  der  Wienisr  Aaxt«. 
ID 


185a  B,  4ft.^  470, 4Sf,  4S8 ;  Oerterr.  Zcitocbrift  fiir  ptakt  Hdlkand^,  1855.  Nro.  4,— CliwHtti,Uebei 
Glancom.  EDtiiimlrjng,  eta  Loipiig,  1859.  S.  9, 43, 44;  A.  t  O.  EX.  L  S.  1,  IB,  16,  m—G.  Braun, 
A.L  0.  IX  ta.  a  2SU,  235.— J/bfJtirnsi*,  Pr»kt  Abbwidlung  Qbrr  die  Kiaukheiteu  dt*  Ange*. 
Weimar,  1833.  S.  «8S,^l7ci^*^^iPJiiti,  kl.  MonnfcbL  1865.  B.  SSl— A'ic!*^,  Vir^jhow^A  Archir.  19,  Bii 
R  3:^7;  A,  f.  0.  Xt  3.  R  *MX—Sr^hu'^^Gfttt*iJteU4i^  IX.  1.  B,  52,  ^  33,  3«,39;  IX.  a  S.  ITtl,  175, 
1S1,  l«t,  ISa,  19:4,  Urx^Pixgf^n^trrhmiid  S^imuiirh,  klia.  B^bacbtnngctu  Wiflsbaden,  1801.  11. 
R  74,  T7,  83,  W.— Aiamow,  Zeitsobrilt  f,  Opbtb,  II  H.  247.—  HVirpt-^jp,  Eawij«  on  the  morb. 
aii*t.  etc.  London,  1«18.  U.  S,  *U.  "-S^(<r/f «. ,7^^  Ophth.  It  S.  t*y,  1«.  l.W,  15L— <'.  Aif/^,  A.  I,  O. 
VIU.  h  S.  L  ao,  ^-jS,  55,  tM),  fhl— JA'i<7HaH,  ibid  VIL  1.  a  127,  im— Jfowr,  ibid.  IV.  2.  R  1^*1. 
VM;  ES.  a.  R  133,  lSi5,  1S9, 140,  14^3 ;  kL  Monatbl  1861  S.  460.— F.  R  SchtilUt,  Arek  f.  mikr. 
AuAU  in.  R477,  487.— Jf  StAufUf,  ibid.  R  ^76.- M^mmiwjj,  ibid.  IV.  R  aT3.--xVVAwri//i^, 
ibjil  VI  8.  1,3,  38;  CctitmlbL  ISOa  R  S4a— /fowjif,  A.  f.  O.  XlV.  1.  R  57,  H  fMl— /iPrtn^JT, 
;?ci/?^f,  ibid.  XV.  1.  8.  ^^^-M,—Hippd^  GHitihiigni.  ibid.  XIV.  3.  S.  2S7.— rirrrtfi^,  Witji. 
Aagenklimk,  Ber.  S.  188.— -^l.  /'rwfA,  fe^itEung^Hlicr.  il.  Wien.  k,  AkJuL  LVIIL  2.-^iSrM7nann^ 
Aroh.  1  Anat.  u.  Phy*.  1869.  S.  IH  16t*,— J/;*HlAj^r,  Ijehrb.  d-  Ophtlincop.  S.  44.*:,  411.— /^nwif, 
Centralbl.  1807,  R  4*58.— /waJiajT,  Debet  sytiip.  Opbth.  v.  Mooren.  R  161  u.  t ;  A.  1  O.  XV. 
3,  R  10,  S2-4a— 6>af/>,  Congrfea  ophfch.  18*57.  R  174.  — ^iw/^  /,r6ix,  BcrL  klin.  Wochen»chi. 
1807,  R  324;  A.  1  O.  SIV.  L  R  1S3,  llM;  U,  Moniitbl.  1867-  R  3m— itU  Ja^jti-,  HftudAOa*, 
Fig.  131,—CofrJtfjf,  do  iippflrntu  optica.  1868.  B.  li,—Gahzoiciikl^  kl  MonAtbl  18§8.  S.  61 ; 
ArtJb-  g<^ti.  dfl  mdiJ.  1807.  IL  S.  litW.— Jmrn^ir,  A.  t  O.  !.  2.  S.  1 24.  — .S'f ^^^it^jj?,  der  intrmnr. 
Dniok.  S.  at— Ad^iJtrur,  CentrnlbL  186W.  R  mi.—Ui/dl,  Wicu.  AugetikliiL  Ber.  H,  l^.—Cztrny, 
ibid.  R  178,  ISL^Hirschberff,  kL  MonaibL  1868.  R  15;J ;  1869.  K  06,  67,  39«,  StO.— 6'ot«??ii, 
A.  e  O,  XV.  LR  307.— ^Ht*t,  ibii  XUL  3.  R  3i)7 ;  XIV.  3.  S.  28:j,  ^7,  391,  SlMi,  314.— 
Kiiapp,  ibid.  XIIL  1.  R  IL^T-IOT;  kL  MonatbL  1868.  R  329;  Arck  f.  Aug- il  Ohreaheilkd. 
1.  S.  13^m— J/^^*'<Miii-r,  I^hrb.  d,  OpUtUwop.  S.  441,  443,  449.— f7^*J!irtA^if«,  Vircbow'ft  Arcbiv. 
m  Bd.  S.  49.— .fi^wf/i,  ibid.  36.  Bd,  S.  448.— &^«e/f^l^Gilz.  m<?d.  dePari*i.  l*5?S,R  iH4 ;  Compl. 
rend.  67.  lid.  B.  WO.  -  J  rf  wfro,  Cojigrta  Opbtb.  1867.  R  16W.— L7lfari#,  Lun^t,  18*va.  1  8.  03^- 
Fr^nkl,  kL  MonatbL  1869.  B.  123;  Jahrb.  L  Kinderkimnkh.  1869.  R  iVA.—St^fn,  ibid.  R 
315,  aril- rrt;H>?t,  ScbmidVft  Jahrb.  140,  Bd.  R  310.— //iiwAlt-r,  Witu.  med.  WocbetineliT. 
1855,  Nro.  m,^^X—Sami»rh,  ki  Mon&tbL  1866.  B.  Ill;  IS(i7.  B.  31.— //aojf,  ibid.  l^i*Hl  K  2f*S.— 
Schroetter,  ibid.  R  255.  — Tb/iko,  ibid,  1868,  S.  269.— 5b^/6^rflr,  WdU,  ibid.  8.  221.— /)oAm^, 
ibid.  1867.  R  l&D.—Stavenhagen,  klin.  Beobachtungen .  Riger,1868,  8.  91.— i>7r<?a(/I<'W,  Ophth. 
Hosp.  Rep.  n.  R  241.— FranJfe,  ibid  IIL  8.  U.—  WiUon,  nach  Knapp.  Arch.  1  Aug.-tmd 
Ohrenheilkunde,  L  R  10. 


1.  Irido-cyclitis,    Irido-choroiditis. 

Symptoma. — Tkae  affeetiongy  besides  having  tJie  symptoms  of  exudative  iritis^  are 
siaraetmsed  by  a  very  great  impairment  of  vision,  and  inflammatory  opacity  of  the 
ntreovs  hnmor, 

1.  The  appearance  of  the  inflammation  of  tlie  iris  varies  exceedingly,  according  to 

the  mtensity  and  course  of  the  process.    The  only  constant  symptom  is  the  generaUy 

complete  adhesion  of  the  pupillary  margin  to  the  anterior  capsule.    In  the  first 

'^H^  hjpopyon  occasionally  is  seen,  gummy  nodules,  &c.,  but  in  the  lat«r  stages 

wch  products  are  almost  always  wanting,  the  uveal  portion  being  usually  quickly 

■trapbied,  and  thus  the  productive  power  is  destroyed.    Where  the  disease  exists. 

'^i'  some  time,  we  therefore  generally  find  the  symptoms  of  inflammation  with  those 

of  «tropby.     As  a  rule,  there  is  added  tb  thi?,  evidences  of  deeper  vascular  degen- 

^ratloi^.    Isolated  and  large  vascular  twigs  appear  on  the  surface  of  the  iris,  run 

were  m^me  distance,  branch  off,  and  again  disappear.    The  extravasations  of  blood 

that  i^ot  nnfrequently  appear  and  are  occnsionally  repeated,  and  which  have  been 

ooeerv^^  in  the  aqueous  humor,  are  to  be  referred  to  them.    A  considerable  decrease 

'n  tho   aqueous  humor  is  connected  with  the  atrophy,  the  chamber  becomes  smaller 

and  St  nailer,  until  finally  the  iris  rests  on  the  membrane  of  the  aqueous  humor.    The 

ins,  ^rljich  is  very  much  discolored,  and  in  spots  tendinou!*ly  degenerated,  then  often 

*PP^^"»*»  very  tense.    In  other  cases  it  is  in  some  places  projected  forward  like  a 

"umj>^   by  the  collection  of  a  yellowish,  albnminous,  tenacious  fluid,  in  the  posterior 

chani  V>er,  or  the  whole  of  it  lies  on  the  cornea,  in  the  form  of  a  circular  cusliinn, 

^hc»a^  middle  wall  falls  away  abruptly  from  the  mass,  closing  the  generally  irregular 

and  Xx^rrow  pupil,  while  the  outer  wall  slopes  superficially  toward  the  periphery. 

Occa^f  ^nglj^.  ^|,g  jj.jg^  which  is  discolored  to  a  lead-gray  or  pale-brown  color,  is 

evii.e'^^tly  relaxed,  or  has  a  spongy,  puffed-up  appearance.     Its  surface  is  full  of 

glanci  vilar  elevations  and  ridges,  velvety,  or  occasionally  covered  by  a  discolored, 

mol^^r  deposit. 

*•      Around  the  cornea,  a  more  or  less  severe  episcleral  vascular  injection  is  always 
seen*      The  anterior  zone  of  the  ocular  coiyiinctiva  often  takes  part  in  the  conges- 
tiou^     nn^j  causes  the  formation  of  a  large  vascular  ring,  and  occasionally  this  is 
»ccc>xupgnied  by  inflammatory  (edema  c»f  the  conjunctiva,  and  even  of  the  lids.    The 
byperaeniia  is  but  rarely  arterinl,  and  then  in  the  beginning  it  generally  has  a  decided 
venons  character.     We  may  often  observe,  especially  in  the  later  sta<?es  of  the  affec- 
t\oti,  a  great  number  of  greatly-di•^tended  twigs,  swollen  with  dark  blood  issuing 
frotn  the  anterior  zone  of  the  sclerotica,  becoming  a  rough  net- work,  and  then  joined 
to  larger  twigs,  and  stretching  out  posteriorly  in  a  tortuous  conrse.    This  overload- 
ing of  the  anterior  ciliary  veins  indicates  hindrances  to  the  circulation  in  the  vasa 
Torticoss.    It  thus  gives  evidence  of  a  decided  collateral  circulation,  and  is  depend- 
eat  upon  the  changes  in  the  choroid  itself. 

8.  The  tension  of  the  capsule  of  the  globe  U  frequently  somewhat  increased  io 
(he  first  stages  of  the  affection.  It  varies  in  degree  in  given  cases  within  short 
periods  of  time,  and  also  causes  changes  in  the  intraocular  pressure  to  be  observed. 
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In  the  later  itageA  the  gloho  is,  a»  a  rule,  very  aoft>  aad  indicates  a  dccTe^^e  'm 
coDtcntB,  and  advancing  atTophy  of  th^  inner  structur**. 

4.  In  case  the  pupil  U  stiU  perraeable  for  dlrwt  light,  the  ophlhalmn^cope  OEJf 
dhows  great  haziness  of  the  Yitreoiifl,  wliicb  hidee  the  whole  fimduii  froni  vlew^  Til 
tnrbidneaa  is  generally  diffuse ;  it  is  only  here  and  there  thicken e<l  to  ftome  hM 
tinetly  bounded  string  or  le^ai-like  filsments.  More  rarely  it  appears  figured 
the  thick  cloud  behind  the  pupil,  branching  tufts  or  a  rough  open-work  at^  sea 
tBr^camsd  with  floccndent  roaa^e^  This  cloitdin^efl  h  generidly  extended  otwA 
entirft  Titreous,  but  is  oecasionally  concentrated  In  some  plooei^  e^pedaUy  in  H 
region  of  the  ciliary  body^ 

If  it  BO  far  cleara  up  in  it;  further  conrse  that  the  light  from  the  ophthdmosocf 
mirror  can  pass  tlirougb,  no  further  cliange  m  the  fundus  ib,  as  a  rule,  apparciit, 
cept  a  remarkably  deep  Reddening  of  the  optic  papilla,  which  is  to  be  explained 
the  connection  between  the  choroidal  veesels  and  the  nutrient  yeesck  of  the  of 


5.  The  acuteneas  of  vision  m  always  very  much  unpaired,  much  more  so 
may  be  entirely  explained  by  the  e^idation  in  the  pupil  or  even  by  the  opaeitj 

the  dioptric  media,  Tlie  eye  has  become  anihlffopit  in  the  txue  sense  of  the  won 
and  showa  the  participation  of  the  retina  and  optic  nenre.  The  patients  complil 
of  a  thick  cloud  or  smoke  which  hiinga  over,  the  nsual  field.  Thi*  is  apt  to  1 
lighter  in  the  beginning,  Ijut  varies  very  much  m  dijgrtH*,  becomes  darker  vdth  tkD| 
and  renders  the  recognition  of  objects  more  and  more  difficult,  if  not  entiitly  ii 
possible.  On  more  CJfact  examination,  we  often  plainly  recognize  limitations  in  tl 
field  of  vision,  which  begin  from  a  jjenphexal  portion^  gradually  ertenclT  fiaalJ 
paea  over  the  center,  and  destnDy  the  vision  entirely,  or  leave  only  a  quactitaril 
perception  of  light  Generally,  then,  there  l&  not  only  a  simple  inflammatory 
pathy  of  the  retina  and  of  the  optic  nerve,  but  also  much  greater  changts  in  tiit* 
trition  of  the  eye.  Tliese  are  apt  to  accompany  the  later  stages  of  the  course  of  tl 
dlaeaae.  There  is  usually  progressi%"e  atrophy  of  the  optic  nerve,  also  detaching 
of  the  retina,  excavation  of  the  CJptic  papilla.  The  position  and  boundaries  of  tb 
limitation  in  the  field  of  vision  enable  us  generally  to  diagnosticate  with 
proliabilrty  one  or  tiie  other  condition. 

fl.  With  impainnent  of  vision  subjective  photopaic  symptoms  are  often  obserta 
fi,  ^.,  colored  or  white  points,  star?,  wheels,  flames^  s[jarks,  etc.,  etc  Tliey  appei 
principally  in  the  dark,  and  increase  when  there  is  any  excitement  of  the  aervea 
circulation. 

7.  Pain  is  often  present  and  varies  exceedingly  in  degree  and  kind.    It  I 
situated  sometimes  in  the  eye  itsutf,  sometimes  extends  along  the  course  ol  U* 
separate  twigs  of  the  fifth  pair  of  nerves.     It  is  very  apt  to  occur  in  paroxjMsl 
which  return  regularly  or  irreguhirly,  and  have  more  or  lesis  complete  remL?ttom^  I* 
twccn  them.     They  occur  usually  only  so  long  as  the  tension  of  the  globe  w  mctem 
ed.     Coincident  with  the^  there  (if ten  appears  a  sUght  sen^itivenesi*  to  pressure  il 
the  ciliary  region,  which  may  Ije  ex]*lained  by  the  greater  tension  of  the  nerves  *W 
the  consequent  limitation  in  the  conducting  power  of  peripherical  improssioni    m 
the  later  etagea,  where  the  globe  has  already  become  softer,  the  pain  is  wont  to  b^ 
slighter  or  to  be  entirely  abst^nt ;  on  the  contrary,  the  dliary  region  is  very  frcqaeat* 
ly  extremely  semiitive  to  evcrj'  external   pri>i?sure,  at  least  in  individual  plaits, 
which,  we  i^elieve,  should  be  referred  to  the  better  conducting  poiiier  of  the  relaxtt 
nerves  (Ora^efe), 


IBIDO-CYOLmS.      OAUSB0.  293 

OoMtioDftUjT  some  affection  of  tbe  gastric  nerves  is  observed,  indicated  bj  loss  of  appetite^ 
and  Tomiiing.    Febrile  action  is  somewhat  common  in  acate  cases. 


8.  Irido-choroiditis  appears  freqaently  combined  with  keratitis  punctata,  with 
sjmptomsof  hydromeningitis,  capsulitis,  and  sometimes  also  with  phakitis  (inflamma- 
tion of  the  lens).  In  the  later  stages  polar  and  vitreous  cataract  are  not  very  rare. 
In  inflammations  of  the  uvea  almost  all  the  parts  of  the  eye  are  inyolved,  and  the 
complications  are  more  or  less  distinctly  perceived  objectively 

Caniea-— The  etiology  of  irido-choroiditis  is  to  a  great  extent  the  same  as  that 
of  nmple  iritis.  ludeed,  the  same  injuries  which  have  been  described  as  the  ordinary 
eanaea  of  iritis  may,  under  some  circumstances,  lead  to  inflammatory  proliferation 
in  the  olliary  body  and  choroid. 

Ooeadonally  the  severity  and  extent  of  the  irritation,  is  the  reason  that  the 
prooeas  is  not  limited  to  the  iris,  and  that  we  have  in  the  beginning  an  irido-cho- 
roiditta.  This  happens  most  freqaently  in  consequence  of  severe  concussions  of  the 
eye,  of  penetrating  wounds,  especially  when  united  with  teaiing  or  bruiFing  of  the 
parts,  or  with  loss  of  a  large  amount  of  vitreous.  It  may  also  occur  if  a  foreign 
body  enters  the  anterior  part  of  the  eye,  and  remains  there  for  some  time,  or  if 
considerable  blood  lias  been  exuded  into  the  interior  of  the  eye ;  if  the  crystalline 
body  has  been  dislocated,  and  presses  upon  parts  abimdantly  supplied  with  vessels 
and  nerves ;  if  tho  capsule  has  been  iigured,  the  lens  swells,  and  the  inner  parts  of  the 
•ye  have  been  mechanically  injured,  &c.  Cataract  operations,  therefore,  play  an 
important  part  in  the  etiology  of  irldo-choroiditis,  especially  those  in  which  large 
pieces  or  the  entire  lens  remain  behind,  or  where,  for  the  purpose  of  bringing  out  a 
large  nndeuS)  an  extensive  wound  is  made,  or  where  the  operation  was  a  very 
diflScult  one,  and  some  force  was  used. 

The  location  of  the  irritation  is  also  not  without  influence.  Injuries  of  the 
ciliary  region,  even  insignificant  ones,  are,  according  to  experience,  much  more 
dangerous,  and  lead  much  oftener  to  irido-choroiditis  than  analogous  injuries  to  the 
iris  or  choroid.  It  appears  as  if  the  great  nervous  supply  of  the  ciliary  body  were 
of  great  importance  in  this  respect. 

More  frequently,  however,  the  duration  of  the  irritation  is  the  cause,  rather 
than  the  severity,  extent,  and  location  of  the  injury,  of  the  gradual  extension  of  the 
process  from  the  iris  to  the  ciliary  body.  Where,  after  the  outbreak  of  the  iritis,  the 
cause,  or  any  other  source  of  irritation,  becomes  confirmed  in  its  destructive  influence, 
tbe  process  soon  becomes  an  irido-choroiditis.  This  often  has  a  syphilitic  character, 
and  is  a  result  of  the  neglected  or  improper  treatment  of  a  specific  iritis. 

Besides,  an  exceedingly  efficacious  factor  for  the  continuance  of  conditions  of 
irritation  is  found  in  the  adhesions  of  the  pupillary  margin  with  the  anterior  capsule, 
which  are  often  established  by  inflammations  of  the  iris.  These  irritations  may  be 
continued  by  a  gradual  extension  of  the  inflammatory  process  over  the  entire  uveal 
tract,  and  therewith  over  the  entire  globe.  (Gratfe,)  Partial  and  scattered 
posterior  synechia  is,  in  accordance  with  daily  experience,  less  dangerous  than 
that  which  is  nearly  or  quite  complete.  Where  such  a  shutting-off  or  closure  of 
the  pupil  exists,  attacks  of  iritis,  ns  a  rule,  are  re]>eatod  again  and  again,  and  stion 
the  deeper  parts  of  the  eye  are  involved.  To  the  symptoms  of  iritis  are  added  those 
of  cyclitis  and  choroiditis,  and  very  often  the  other  eye  is  involved  in  sympathetic 
inflammation.  At  any  rate,  such  a  posterior  synechia  is  an  exceedingly  powerful 
disposing  influence    in  causing  transitory  external  or  internal  irritations,  which 
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otberwbe  would  bo  borne  witbout  aay  barm,  or  bringing  Uie  exietiQg  marbH 
ditiona  to  a  process  of  prolifepation. 

It  dues  not  always^  then,  require  an  external  injnrj  for  the  excltemw»t 
roctirrent  inflammation.     Tlio  bruising  anJ  tension  to  ftiiicli  the  adljercut  irii 
espisgcd  ar©  en^ingh,  poasiUlv-,  of  tljemi**he3  to  oaiine  sever©  irritiitiiius  ar.d  M 
inatiims.    The  faot  that  removal  c»f  the  teusL»n  by  a  partial  excision  erf  thft 
Icsacna  or  lubduea  the  tendency  in  ihv  iria  lo  I'dapses,  i^peake  for  thia  tj^w.    On 
otlK-r  hand,  us  hai  been  proven^  anterlir  ajnecbia  rmiy  be  alao  a  caase  of  recui 
iritis^  if  a  high  degree  of  tension  is  imposed  upon  the  iria  by  a  biil^jig  forffnril 
the  oiofitritial  part  of  the  cornea.      Such  an  iritia  has  a  very  t?ijiijlar  couna  t^ 
caused  by  posterior  ^^yrteohia.     (Gra^eJ) 

Irklo-choroiiliris  is  otten»  also,  secondiLry,  inaamoch  aa  the  uved  portion  is  i 
secondarily  attacked^  or  was  originally  affected  in  another  form.  Ita  app«fln 
often  fonris  the  clos^ing  soeae  of  otber  processe**,  which  Imve  been  exceed Tngly  v&fii 
— detach  rnent  of  the  retina,  exudative  reUno-choroiditift,  ghiucoma,  staphyloma  of 
acleroticf)^  &q. 

A  flirect  connect  von  with  scrofula  (ArU),  rlieumatiam*  gout,  etc.,  does  not 
though  it  ihivii  with  the  so-called  recur n^nt  tyjihoid  fever,  the  cliief  cause  of  wl 
can  be  found  in  stnrvation  ruad  mal  nutrition  (Ma^yiair^  /?'™»V»  fUtldfui/'r). 

The  Oi>hthiilmta  dws  not  ^eem  to  oeeur  with  thi!  ©ami*  fn.HiueacT  in  all  itfitii 
of  this  diBta^^e.  It  generally  Qmi.Tt»  itfiM.4f  Bcvcml  weikM  or  i^vt^ii  montliJi  after 
Last  f»/bdlii  attack,  that  is,  aftj:r  tbL^  patiLnt  i^mina  tw  \h'  ponvahseln^,  st-ldom  tarli 
attacks  most  freqm^ntly  individual  b.tw^.^t*ri  t^*n  and  thirty  ymT^  of  ug.%  is  u*i 
coniincHi  to  one  i?ye,  and  is  characterized  by  i|Pettt  opJit*ilit*a  of  iht*  viliTOUft, 
a  mort"  or  lisa  vloh-nt  iritis.  The  opaciti  ja  of  the  vitriM>ns  art  at  fijiat  diffuii-% 
however,  Ixx^ome  flocculLml  ami  form  djoacr  inasi^caj  m  iutlividual  cast^  tliy  «^ 
contract  to  puiulpnt  or  w^bite  masses,  rt^ectiug:  light  strongly,  which  lie  at  llie  I 
torn  II f  the  fundu.^.  Thi^y  ar*^  accompanii>d  by  very  coii&idL^rabK^  disturbaOMII 
visii^n,  which  nmnifesl  th.^msjilves  ai  fij^t  m  tho  fonn  of  cUjutly  or  floccuhiQt 
increase?,  however,  by  further  progn-ssi  of  thj  did^'^a^  to  complete  blindness,  and 
monstrate  indiihital.>ly  the  sympathy  uf  Uu'  retiruij  ciioroid  and  optic  nervi^.  ' 
iritis  is  not  dcvclojK^d  in  many  ctuskii  until  after  the  appearance  of  the  opadtifi 
the  vitreous,  or  does  not  occur  at  all  {Edlainfer)  ;  in  olhf*r  case's  it  app<^rs dbtini 
at  the  commencement  of  the  ophthjilmi:i  (Miitien^k^  l^h^»ifj}.  It  bcars^  in  g^J 
no  mali^aut  chamctur,  hut  limits  itai  If  lo  partial  adJiesions  of  the  pupillary  njai 
sddom  leads  to  complete  closure  of  the  pupil*  but  oft,n  to  hfjpopymn.  bi  the  Ifli 
case  it  may  lead  txci  ptieually  to  atrophy  tif  the  glohe ;  hut  tbe  dist^jvst-,  as  ^ 
rule,  rccedt>  completely,  without  leavin;^  belilnd  any  evil  conficqucna.*i?,  sine."  ^ 
posterior  synechiie  can  be  broken  up  by  tlie  use  of  atropine^  and.  tbe  opaciti*^  of 
litreous  soon  Ln^gitt  to  lessen  and  gradually  tc^  he  altsoriji-d.  Only  the  d^rnsc  pi 
lent  mass^*^  remain  usually  for  axi  uncertain  length  of  time  in  tbe  vitn.'OUiV,  ai 
manifest  their  presence  by  the  disturbances  of  vii^iou.  As  a  whole  the  disease 
a  sub-acute  course,  \^ith  viwiations  c>f  the  intrn-ocular  jjrL-sciure,  the  latter  being  «1 
decidedly  le^ened,  but  scarcely  ever  incrcjised.  Tlie  duration  of  the  disease  ti 
between  two  and  tliree  monthii*  It  is  usually  shorter  in  children^  bnt  where 
poirterior  synechia?  cannot  be  broken  up  Ity  atropiut%  it  will  last  even  beyond 
period,  A  special  local  treatment  is  usually  considered  superflnooiij  because  it 
exerts  no  influence  upon  the  conrae  of  the  disease  {EMlander),  Still  tbe  cnergi?tift 
employment  of  atropine  is  urged  for  the  sake  of  breaking  up  the  synecMffi. 
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The  connectang  link  between  the  ophthalmia  post-febrUU  (Maclcmie,  BUssig) 
ind  the  recurrent  fever  is  unknown.  The  assumption,  that  changes  in  the  blood, 
especially  a  great  number  of  white  cells,  are  the  most  probable  cause,  is  rendered  very 
doubtful  by  the  fact  that  the  ophthalmia  usually  makes  its  appearance  long  after 
the  last  febrile  attack,  and,  therefore,  after  the  quality  of  the  blood  has  become  es- 
sentially improved. 

If,  however,  this  hypothesis  could  be  proved  {E»tlander\  the  ophthalmia  post- 
febrilis  might  be  arranged  in  the  same  category  with  the  maladies  of  the  deeper 
tissues  of  the  globe  occurring  in  leucocythcmia  (p.  189).  As  a  matter  of  fact,  a  sym- 
pathetic affection  of  the  uveal  tract  has  been  observed  in  the  latter  {Sdmiach). 

Course.— If  an  irido-choroiditis  be  Oevcloped  \n  consequence  of  a  severe  irrita- 
tion acting  upon  the  eye,  its  appearance  is  generally  in  an  acute  form.  It  has  then 
a  sthenic  character,  and  within  a  short  time  reaches  its  highest  point,  with  very 
K7ere  pain  and  the  symptoms  of  an  intense  local  afSux  of  blood,  and  leads  just  us 
quicklv  to  pennnnerit  results,  or  declines  gradually  into  a  chronic  course,  and  creeps 
alon;',  w!th  occasional  exacerbations  and  remissions,  for  weeks  and  months,  ai.d  even 
yecirs;  till,  fin;illy,  a  pause  occurs,  or  the  complete  atrophy  of  the  diflferent  pai*ts  of 
ihe  globe  give^  no  more  room  for  inflammatory  action. 

If  the  remaining  cases  are  chiefly  in  the  secondary  forms,  the  irido-oboroiditis 
<ften  appears  in  a  subacute  manner,  but  inclines  to  a  chronic  course,  into  which  it 
stxHi  pas  es,  only  at  times  flaming  up  spontaneously,  or  in  consequence  of  injuries. 
Of.en,  however,  the  symptoms  of  irido-choroiditis  only  appear  very  gradually,  being 
united  to  those  of  the  primary  disease. 

Thus  the  patient  often  complains  of  a  marked  sudden  loss  of  visual  power  in  one  eye.  He 
•petki  uf  a  thick  cioud  or  smoke  over  the  entire  visual  field,  which  increusca  from  day  to  day. 
Pwn  is  not  apt  to  be  present,  or  is  not  very  great.  Sometimes  there  is  some  photophobia. 
Objectively,  we  notice  a  generally  very  slight  episcleral,  vascular  injection,  which,  passing  beyond 
tbi%  region,  is  often  limited  to  isolated  segments  of  the  anterior  scleral  zone.  On  the  other  hand, 
^  iqucous  humor  generally  appears  turbid,  and  occasionally  with  flakes.  The  corneal  epi- 
*l>*lium  is  often  also  loosened,  or  even  spotted,  dotted,  or  maculated,  while  the  corneal  substance 
P'^per  has  lost  some  of  its  transparency,  and  has  a  gelatinous  appearance.  In  isolated  cases,  (he 
charscteristic  exudative  collections  of  keratitis  punctata— a  frequent  accompaniment  of  the  latter 
tUges— appears.  The  iris  is,  in  some  places  corresponding  to  the  episcleral  injection,  quite 
fflsxed,  greatly  discolored,  and  not  unfrequcntly  covered  by  a  fawn-colored,  moldy  substance, 
hid  also  sluggish,  only  little  capable  of  dilatation  by  atropine,  and  its  border  is  almost  always 
united  to  tie  anterior  capsule  by  iso'ated  papillary  excrescences.  At  the  same  time  a  few  distended 
re«Kel8  filled  with  dark  blood  are  developed  on  the  discolored  iris,  which  ramify  on  the  surface, 
sod  readily  cause  hemorrhage  in  the  aqueous  chamber. 

The  vitreous  humor,  so  far  as  it  can  be  seen  with  the  ophthalmoscope,  is  difi'usely  turbid. 
UsTing  ODce  reached  this  point,  the  process  cither  advances  regularly,  or  occasionally  becomes 
decidedly  worse,  during  which  time  the  ciliary  injection  increases.  The  intraocular  pressure  is 
sJso  somewhat  increased,  especially  when  the  impairment  of  vision,  on  account  of  decid*'d 
increa!»c  of  the  tarbidness  of  the  vitreous,  is  progressive.  Then  the  original  inflammatory  collec- 
tions on  the  iris  extend  more  and  more ;  the  blood-vessels  on  its  surface  advance  further  and 
further,  or  new  collections  are  formed,  which  gradually  run  together.  The  relaxation  of 
the  iris-tissue  becomes  more  distinct,  so  that  finally  the  iris  projects  into  the  aqueous  chamber 
im-gularly,  attaining  a  spongy  appearance.  In  the  mean  time,  the  adhesions  of  the  pupillary 
margin  to  the  anterior  capsule  increase,  the  pupil  becomes  smaller  and  more  irregular,  until 
finally  nothing  more  than  a  small,  serrated,  tendinous  plug  is  seen  in  the  center  of  the  puffed- 
out  and  bulging  iris.  From  this  point  on,  the  iris-tissue  begins  to  undergo  tendinous  degen- 
eration. It  shrinks  in  spotj  to  hard,  gray  striae  and  flakes,  whereupon  the  distended  vessels 
again  disappear.      The  vision  decreases  more  and  more  down  to  a  quantitative  perception 


of  light     l*tgo,  tortuoiu,  raaoiifl  twig*  are  wwfi  in  tha  *jit«rior  epiKtefrs.1  ion*,  uid  Uiil 
nation  of  tb©  rMWtaiwje  of  iha  jsiohe  k»¥e*  ao  OioPc  doubt  tbmt  ili«  w^bole  fy*  t«  nn- 

In  other  e«ae«,  tbe  <iiiie%««  begins  with  »  mtbt*  TMeoUi-  inj^iclitMi  of  the  interior 
um%  ftnd  witb  »  more  or  Icm  *evcre  eiHATV  neuro«ii.     The  irii  ftppear*  then  ioin*wlal  i 
colored,  (Mspeoijdly  when  the  ■qiwoM  hnmor  ii  At  the  iime  tune  torbid,  bnt  movw  quite  t 
ftod  (Kilj  ft  few,  if  any,  •catterpd  papilljuy  growths  we  ««n  on  the  ptipiHafy  Rur^  | 
bjpopyoniB  formoii  from  time  to  time,  with  the  weH -known  tymptomj,  which  qTiick(3fi 
pewr,  or  it  vmm  wry  much  in  ska     The  m*rked  redneiw  *nd  iM!nHtiTene«»  of  th«  cihaqra 
in  comieiction  with  the  nolMieqti«nfc  flooculent  opjicEity  of  the  ftnterior  periphef»i  pcrtio«  i 
TitreoTui,  and  the  iliminutton  of  the  pertphersJ  ncnteneM  of  vijdont  depending  on  Ihii  1 
n«ie,  »t«  evidenoei  of  A  vpeeiAl  aff&ction  of  the  ciliaty  body.     Therefore,  xeofntlj  tbeie  s 
hftTe  >jeen  dBwribed  as  pore  and  fsnppnrBtiTe  oyeliti*  {ftrnr/e).     The  procew  often  i 
&ltbongh  the  Utter  variety  oft«ti  Hhttwrit  itself  very  abvtinAte,     But  it  often  gwa 
c*p<HjiiUly  in  the  necotid  form.     The  pwrtii^ipation  of  the  in*  becomen  phiioer  and  pkina,  t 
finally  the  eymptumH  of  choroiditis  »re  added,  and  tho  di««aae  mnA  i|»  ODnf««  m  ui  iiidft 
roiditi«,  in  the  manner  i»lt«ady  deic^bed. 

Tlie  nffection  ia  in  the  beginning,  ra  a  rule,  confined  to  ane  eye,  and  < 
nmini?  so.     More  frequently,  however,  the  second  eye  aympiithizt«  sooner  <5t  I 
witli  its  fellow.     Undoubtedly  the  prevfllence  of  mniilju'  pftthop^nctic  eonditi 
and  of  similar  caufees  lie  at  the  boitom  of  oiany  of  these  cases  of  dii*ea*e  of  i\w  i 
loWH'yt*.      More  often,  however,  the  sympathetic  origin— that  is,  the  traiwpln 
ticm  of  the  inflammfttion  by  meiiUs  of  the  ciliary  nerves,  especially  by  reflea  i 
whidi  is  trantfmitted  from  the  sensitive  braneheas  of  the  ciliary  region  upon  thci 
ffuftf/r  bninrbes  of  the  second  eyo — can  »earctdy  be  tlenied. 

Usmdly  materiil  ohanges  of  the  cthary  nerrei,  mstiif  ett  inflammationH.  of  the  neimli 
{fwanoff'),  caloi^cationii,  c-tc.  exfilain  the  conditions  of  nervotm  irritation.     Sometunn,  I 
eror,  the  ciliary  nerves  are  found  in  the  ctt»SA  tinder  comndoration  cotnpletbly  unek 
{MSf'hii'ii-Gemt'utrv^^   ('MTHjf);  and  we  muAt  regard  irntationiH  acting  &o(m  withoni  upA  i 
cnda  of  the  nerves  as  the  cacues  of  the  aHection, 

The  tranBition  to  the  second  eye  not  uncommonly  occ^ub  very  early,  befon!  t« 
process  has  pasiied  Ix^^'ond  the  iris  in  t!ie  eye  tirst  attacked.  UsuuUy,  buwev^y,  tfall 
only  hapix^ns  when  the  diseased  action  in  the  first  eye  haa  l>ecome  an  irtdo-thottrf^ 
ditis.  The  ophtlialmia  of  the  neeund  eye  tlien  generally  l>eare  a  Ijenign  clmnvct^r, 
and  exhausts*  itnelf  frequently  in  the  development  of  more  or  lesa  numerous  \yosXa' 
rior  tsynecliite,  which  of  course  bring  with  them  the  tendency  Ui  farther  relapsa- 

The  eeeond  eye  is  in  much  greatt^r  danj^er  if  the  affection  of  the  first  leadi^t* 
euspect  a  marked  condition  of  diseafie  in  the  ciliary  muscle,  aapecially  if  it  appart 
with  a  moderate  collection  of  inflitmniatory  products  upon  the  po4*ttirior  wall  of  tbi 
iris  and  ciliary  proceasea;  since,  then,  the*  sympathetic  ophthalmia  is  Tcry  often,  tTCOu 
not  iilwajfl,  hyperplastic  cy clitic,  and  opt'ns  the  way  usually  to  tlje  dosrtnictionof  ll* 
tttljcr  eye  liy  the  snbseriuent  shrinking  of  the  false  membrane,  the  stympaiii^ 
ophllitdmia  may  even  then  break  out  f luring  the  first  attack,  especially  if  the  b 
juriuuti  inHuence  wliieh  has  attncked  the  first  eye  exerts  and  maintains  a  violai 
irritation  upon  the  sensitive  ciliary  nerves,  as  is  frequently  the  ease — for  e\anipl( 
in  foreign  btidies  penetrating  the  ciliary  body,  in  lacerati'd  wounds  of  the  rilSir 
region,  in  dislocated  cataracts,  etc.  As  a  whoie^  however,  the  acute  forms  of  hjpe 
plastics  irido-chorcd ditis  seem  to  exert  leps  influence  in  producing  sympathetic  pi 
tit  ipation  of  the  fellow -eye.  The  fact  is*,  the  latter  much  more  rarely  mimifei 
itiielf,  so  long  aa  the  infiammatory  process  in  the  eye  fir^t  attacked  is  of  a  ^)u?E 
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fter.  iritli  terrible  pain^  and  perhapi  p4*rcqTt!blc  increjuie  of  tens! an  of  the 
"lloibe.    But,  on  the  eontmry,  it  very  frequently  pr^^ientfl  itself  in  the  lutter  stiigea, 
flipeeblly  whtu  the  globe  liegins  to  shrink  under  the  advanee  of  the  degenerative 
,  and  liihows  this  by  constant  decrease  of  its  tension ;  whilst  the  continual  and 
^kjible  fit^nfiibllity  of  tjie  ciliary  region  to  the  touch  points  to  the  exisitence  of  a 
[dminic  insidious  cycUtis  {Grwrff).     This  cyclitijs  ia  without  doubt  maintained  in 
[iiany  cast«  by  the  mechanical  stretching  to  which  the  ciliary  body,  and  perlmpa 
f iLiii  the  nerves,  are  e3r[>oBed  from  the  shrinking  of  the  plastic  depof*it8,  and  which 
'  ivftvn  kadfi  to  complete  detiichrnent  of  the  ciliary  body  from  the  sclerotic*      In 
k  t^  caac«,  however^  the  globe  has  ceased  to  be  irritable,  and  tlie  cyclitia  ia  again 
( let  tip  by  a  new  injurioiii  influence — for  example,  by  the  wearing  of  an  artificial 
tftiMtiOfmu  L^n!Atm\  by  intra-ocular  hemorrhages  (Oriffhetf),  etc*,  or  by  calcifica- 
tion of  the  products  exuded  into  the  stnicturc  of  the  ciliary  body,  or  even  in  the 
licurilrtnma  of  the  ciliary  nervea  (Schi^^a-Oefutatev*).     The  second  eye  is  most  im- 
fmM  by  the  peculiar  degenerative  forms  of  irido-choroiditis  (p.  295).     Tlie  con- 
trition of  the  esctensive  fibrons  deposit  is  probably  also  here  the  usual  exciting 
of  the  sympathetic  affection*     Still  the  diaease  of  the  fellow-eye  not  rarely 
5  at  a  time  in  which  there  can  be  no  possibility  of  the  existence  of  a  degeue' 
fitJtto  of  the  plastic  products,  and  a  lacemtion  of  the  ciliary  processes  produced 
tlwfoby.    Very  often  the  pain  h  wanting,  and  t!»«  peculiar  pain  on  toucliing  the 
olitfy  r^on»  which  ia  gigniticant  of  degenerative  cycHti!* ;  hf?nc^  there  is  no  rea- 
ion  for  aaeuniing  in  tl»est»  caftes  manifest  irritations  of  the  ciliary  nerves  as  exclusive 
eitiicK  of  tlie  sympathetic  infiamniation, 

Ift  tbo  gnbject  of  ■ympathetio  opbthalmift  there  ij^  moreover^  iiiUl  very  moch  tb&t  !■ 
MiSRve  ftnd  remftrk&ble.  For  invtaficC!,  &oiito  an  well  as  mere  iniiidJoiu  purulent  procefiiieR  in 
*fc*  laltnor  of  the  organ  very  iseltiom  imperil  the  aecotiri  eye  in  a  wympathetic  nmnner,  even  If 
w«y«T«t  4o,  *ltbongh  they  are  often  oonnectfyd  with  very  marked  irritation  of  the  cihwy 


rfodfomal  appearances  very  frequently  precede  the  actual  outbreak  of  sympa- 
^wtic  indo-choroiditii.  Tlie  second  eye  shows  its  |jartici|wition,  first  of  all,  by  great 
•^bihry  and  inaMlity  to  bear  bright  Ught^  or  any  straining  of  the  accommodative 
Wftftttun,  There  ia  also  temporarf  clouding  of  the  field  of  vision,  annoying  sen- 
•tioiii  of  preesuie  and  tension;  suljecquently  more  frequent  attjicks  of  pain 
^*c*tliag  all  over  the  head,  and  episcleral  congestions ;  or  there  may  be  transient 
•^irktd  dijicolorations  of  the  iris,  with  complete  dilatability  of  the  pupil  by  atro- 

i^^iatfren)  t  finally,  after  more  frequent  recurrence  of  tht«e  attacks,  true  iritis  is 
,  with  formation  of  synechiie. 

Tht  lympAthftie  irritiition  of  the  oervwi  does  not  a-lwayn,  however,  lead  to  exudative  irftii, 

^  iuJly  lo  iridttehoroidittfl,  with  its  forther  isoaftcqucticeHM,     In  Botno  eaflea  the  partieipation 

^  tt*  neopd  ejo  i«  maiiilcetdd  a  long  time  meivlj  by  the  moiit  violcDt  pbotophohia  and  eom^ 

Phll  fli^r|Mieity  for  use  {I^nd^9,  MaaJ*)^  ot  by*  phol<»|ihobia,  with  periodical  darkening  of 

lk$  fiild  of  viicioD  during  from  thirty  MKondi  to  ■•  minute  {Lirbrrif^ft)^  or  by  amblyopiAr  with 

iMortfin  limitation  of  the  field  of  virion  {Mboren}.    Gave*  t^m  cxMriir  in  which  a  impidly  in- 

Cfniiag  MBtdjOfila  is  matured  by  deTelopmeat  of  a  fftauDomatoua  excavation  of  the  opiio 

mv9  ifSwtMtft^  Homsr),    The  laat-namcd  condition  is  found  relatively  most  ^equeintly  in 

ol^  itidtTidaftU,  aticl  it  alwayn  ooonected  with  a  marked  iDcrease  in  bardneu  of  the  globe. 

Iff  might  fldmott  betieve  that  ii  \m  the  rigidity  of  the  nclera  which  hax  forced  the  ptoecu  into 

tiimidla  gtomooraa  (p.  279).  In  indifldnal  caaci  sympathetic  inflainmation  of  the  tetina  !■  Mid 

%»  hti9^  httax  oaoaed  in  the  seiiond  «ye  { Graff*-),     Finally,  eren  epUeptiform  attacki  hare  bten, 

by  the  reflex  acttona,  wMch  can  be  commtinicated  from  th«  dina«ed  globe  to  the 

hn«ik>f  ii«rve«  of  the  hcftin  (ilboren). 
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Bemltiw — Irido-choroiditb  nmj  be  eared  bj  proper  treatment^  And  m&j  poflsiblf 
get  well  epontaoeouslj.  A  complete  restoration  of  the  normal  coaditioii,  however, 
prefluppoflea  that  the  coostituent  elements  of  the  ^veal  traot^  and  especial I3'  tlioae  of 
the  retina,  have  not  &s  yet  suffered  very  xntadh^  and  is  therefore  only  to  be  reasoosUy 
eitpected  in  recent  case*.  W  lie  re  tte  irido-cboroiditia  hns  already  existed  for  sc^me 
lime,  jmd  besides  has  ]  ea  bap  s  appeared  second  a  rilj,  and  h  prepared  for  bj  matereal 
changes  in  important  parts  of  tLe  eye,  the  pn  epect  of  complete  cure,  and  even  of 
improvement  of  its  futiotttms,  is  only  very  slight  The  process  i^  more  apt  to  lead 
to  permaneut  injury  of  the  or^an^ 

Bclero*cboroidal  staphyloma  ia  a  fieqnent  result.  It  occumvery  resdity  In  young 
persons,  alUiougb  it  is  not  very  uncommon  in  oliter  persois.  It  may  be  developed  in 
any  stage  of  the  process,  as  long  as  ihe  intraocular  pressure  h  not  sunk  b^low  tbe 
normal.  It  often  atJjjeor^  iu  the  fiist  bi  ginning  of  Irido^cboroiditisH  but  more  fr^e- 
qaently  in  tbe  later  sta_:er^»  and  tbeo  generally  during  tbe  inflanjmatory  exaeeibaiions. 

The  most  common  j  esult  is  t^e  atrophy  of  the  4  ntire  |;:lobe.  First  tbe  aqneonn 
humor  and  tbe  vitieoa^  are  le^^setied,  tLe  globe  becomes  f^o^ter,  relased,  and 
wrinkles  under  tbe  traction  and  pressure  of 
the  ocular  mui>:ele»R,  while  Its  ?ize  i^  decreaisedi 
In  tbe  vitreous,  oojmet-tive- tissue  striae  aod 
membrauta  are  develo]>e<]  as  a  consequence 
of  progreitoive  prolifcvrati^n  of  li^eoe,  Ticse 
gradually  shrink,  and  iheroforo  the  vitreous 
contracta  into  a  an^aller  space,  and  finally 
has  the  appearanco  of  a  pedunculated  shell 
(Tig,  43,  fl),  upon  which  the  crystalline  leos 
and  ciliary  processe^i  resL 

The  re  tin  a »  6,  which  is  quite  closely  ad- 
herent to  the  metamorphosed  vitreous,  follows 
the  latter,  is  detached  from  tbe  choroid,  be- 
oomea  wrinklod,  and  as^ times  a  funnel'Shai^e. 
In  the  space  which  is  thus  made  by  the  detachment  of  the  retina,  between  it  and 
tlie  choroid,  a  watery  or  more  consistent  yellowi^h-red  or  brown  fluid  is  collected, 
a  so-called  hydrops  subretinalis.  At  the  same  time,  or  at  a  later  sta  je  of  the  disease, 
fibrinous-like  products  are  separated  from  the  choroid.  Tliis  occui  s  chiefly  in  the 
vicinity  of  the  optic-nerve  entrance,  and  thus  more  or  le  s  extensive  membranes, 
with  beveled,  often  indistinct,  edges  are  formed.  By  no  means  uufreqaently,  they 
oover  the  greater  part,  or  the  whole,  of  the  inner  choroidal  surface,  in  the  form  of 
a  continuous  layer  of  varying  thickness.  Its  structure  has  then  always  the  charac- 
ter of  more  or  less  developed  connective  tissue,  and  contains  a  varying  number  of 
yessels,  which  are,  for  the  most  part,  connected  with  the  vessels  of  tbe  proliferating 
or  already  atrophied  choroid,  and  are  apt  to  ossify  very  rarly. 


The  choroid  itself,  so  long  as  the  process  is  still  in  progress,  appears  byperemic,  and  shows 
all  the  characteristics  of  luxuriant  proliferation  of  tissue.  In  the  later  stages  it  is  generally 
found  hypertrophied,  exhibiting  a  vascular,  relaxed,  and  in  spots  also  thickened,  stntum 
of  connective  tissue,  in  which  lie  a  very  large  quantity  of  proliferating  nuclear  cells,  but 
besides  free  nuclei,  free  pigment,  fat,  choloid  bodies,  calcareous  bodies,  rarely  newly-formed 
osseous  particles.  {RtgentUcher,)  The  vascular  walls  are  in  places  very  much  thickened,  and 
often  contain  a  great  quantity  of  choloid  bodies,  or  are  calcified.  (  Wedl,)  The  surface  of  the 
choroid,  so  far  as  it  is  not  covered  by  the  membranes  upon  it,  is  coated  by  the  very  much 
thickened  lamina  elaatioa^  upon  whose  surface  very  often  numerous  choloid  bodies  rest,  together 
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ivmnlf  renxabi*  of  the  Upetnm^    Tbefie  sometlmta  reaeh  tai  iatonlshEiig  degr«0  of  dereloii- 

^•0  thttt  ii  Miou  mA  if  th<!  choroid  vtero  Uikkly  sow  a  urith  smAll  Qp«qt)Q  bjaH^e  grAOnIea. 

IfUraooft'like  bodieft  mre  Bometiin&5i  no  liurij,  that  a  $iti)nd  is  eanscd  ou  drawiog  a  bard  bodj 

IbcffU    tu  laolii^ted  cues  they  brive  been  Iguiid  pudnnciikitid,  arrimged  id  bjer^  inttfrmillj, 

1  iMrliyij  iJitenpCTs«d  with   pigu]i<Dt  granules^  culcurchuus  niut^rJid,  ^ud  aoguliir  crysttvl^ 

iftubtbtj  of  m  fultj  Qfliur^.  (AI^K) 

thv  cdtJLTjr  body  mid  (b«  ki$,  under  such  circumBtiiDees,  are  geoffrallj  vctj  mucb  otrapbied. 
f  poficrior  mrfiicc  b  covered,  io  tbe  greater  number  of  casas,  bj  thick,  teadiaous  membranes, 
Vftmtaiu  in  pan  Ciilcoreou*  matter^  or  even  osscouii  Acfllci*.  Tbeae  are  bj  no  means  rarely 
t  wtib  tboae  of  the  choroid,  and  ecriitinniMl  auleriorl)'  up  to  the  plug,  closttig  the  pupiL 
flmsi  Itie  bn«r  iurlkce  tif  this  membrane  uumt:rott&  cootiei^tive-Uisdue  flakca  and  at  rim  rno  mto 
lli  d«|c?««erated  riireou!),  or  tbe  membranes  pass  immediately  over  into  a  thick  t<!iidm(.ms  Lajer, 
I  lit*  on  tbe  crjatallme  body  posteriorly,  and  U  a  resuU  of  the  thickening  of  tbn  tendi- 
fde^ieue  rated  TttreoDK  body. 
Tto  cikiiif  f  tnusicia  b  gencratlj  atrophied  do  urn  to  a  Saw  [iber-ceUs;  »ei£«d  wHb  fatty  degencru- 
ikie,  Of  it  ituly  a  Layer  of  absoJnte  eoDneclire  tissue,  which  is  interspersed  witb  ui;ic1eiir  forma- 
ti<«*,  fstj  i£]d  calcareous  matter  The  vcB4$el:i  are  iii  tbe  aame  condition  with  those  of 
itii  ditirt/ici  The  oerves  are  depriired  of  their  medullary  suhstiince,  or  entirely  deitroyedf  Aud 
bre  bKFCome  uarecogDisahle.  In  cjise  tbe  shrunken  globe  is  already  wrinkled,  Ibe  membmnes 
Mio*  ill  the  Irregnlaritjcs  of  the  inner  scleral  surface,  and  look  as  if  formed  by  a  deposition 
oflbfieiotis  material^  after  the  wrinkling  of  the  sclerotica,  out  of  the  fluid  which  Qlls  up  ttiespoee 
I  tilt  choroid  aEL(i  retina.  They  are  always  perforated  at  the  situation  of  tbe  optic-nerre 
,  in  Qrd«r  to  allow  the  retina  to  pass  ihrouffh.  In  the  beginning  they  aeem  quile  *oflp 
bit  mati  becotne  rigid,  aad  tlieii  reacrnble  bulled  albumen  or  cartilage.  They  continue 
Id  |raw  ifter  thi'y  have  once  begun  to  be  developed,  not  only  on  the  surface,  but  ali^  in  thick- 
^■iii,iutl  rji>t  iinfrt*qnetitly  reach  bo  a  Tery  cotisiderahle  thickneu  of  from  one  to  two  lines.  On 
I  section  a  Liycritig  U  generally  evident,  which  teeini  to  indicate  that  one  stratyui  is 
uM  after  itie  other.  Ttiis  is*  he*»des,  probable,  heciuae  the  layers  toward  the  fluh-retiual 
L,fjeiii^  Hie  most  recent,  ure  much  softer  than  the  deeper  ones^  and  are  often  still  ftiund  having 
er  of  a  briny  ilutd» 
r«isifteation  of  thes^  new-rurmationa  begins  from  the  external  layers,  while  new  connective- 
f  l&ytm  are  placed  on  the  inner  surface,  (Fig.  44,  a.)  They  proceed  sometimes  fri«n  one 
e<iiincs  fiofn  iJiany.  Soon  tbe  outer  atrata  are  simultaneously  and  evenly  o^is^ificd  id 
t  circumrei^nce. 

In  cases  In  which  tbe  bony  shell  extcadi 
form  It rd  to  the  ciliary  process,  tbe  excavation  of 
the  vitreous  humor  adjacent  to  the  posterior  sur^ 
ruce,  ^,  which  has  been  transformed  into  counec- 
tive  Hs^ue,  al»o  oa^ilie*.  and  iu  periphery  cinites 
ivith  tbr  borders  of  the  bony  choroidal  shelU  Tbe 
result  is  a  closvd  capaule,  which  is  externally 
covered  by  thf  choroid,  c^  atriking  with  tts 
anterior  wall  the  ciliary  procesaea  and  the 
pustei  ior  eupsule,  but  having  a  small  hole 
posterinrly,  through  which  tbe  retina  entiers  into 
tbe  easily  of  tbe  capsule.  This  cavity  varies 
much  in  size,  iccording  to  the  size  of  the  gtobfli 
and  according  to  the  thickness  of  the  nevr- 
fornmtiou,  which  is  aotnetimes  very  great.  It  is 
^lled  with  the  duid  described  above.  We  Bnd 
the  funnel  or  cord-shaped  retina  washed  about 
llig£t«r!s  Ibe  mm  of  the  space  witbiu  tbe  capjuile  (i/),  while  autertorly  il  is  spread  out, 
turn  aof#r«  oprer  the  poslvrior  surface  of  tbe  anterior  bony  capsular  walk  Occasionally 
^  Opaline,  whitish  gray  outgrowths  are  scea  on  the  tendinous  covering  of  tbe  in^er  surfaoA 
tf  Ilk)  iMiiwui  capsular  walls,  which  float  fi-eely  in  tbe  cavity.  Occaaionally  alsn  we  Gnd  a  ntl 
•^aft-vork,  #,  ijf  ihretKis  and  mcmhraiiea  uf  the  appearance  of  connective  tissue,  whieb  exiel^ 
tlvm  itw  In  Its  r  wall  of  tbe  osseous  capsule  to  tbe  e;ilernal  surface  of  tbe  retina,  and  crtMUi  llm 
in  tba  most  dilTerent   directions.    These  nre  generally   struct ureless,  but  often    a 
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diBtiuot .  d  Tiudear  fomiftCioii  mi/  b«  ret;(»gQlie<l  in  thecn.    Tb«  gdMliratM-like,  Stioer* 

moat  Uj«-  m  .w.  boaj  &he\X  U  iometimefl  in  &  very  aimilHr  cu^rvdUioo.  Tba  sobjwsefit  tcEidi- 
oouft  or  cortiUginouB  6tr*t*  Mpnrato  ■umetimcfi  from  each  olber  uid  Ibrno  meaiseoid  ft|H6i% 
wbicb  ire  iilted  with  r  fluid  ejcHctlj  Like  tb*t  of  Aydr9p»  gubreiittalit.  The  lay  en  are  in  psrt 
Rtructurelestj  but  partly  plainly  sirinted,  and  are  then  dlaperaed  OTer  the  borders  ui  fibroua 
bundles*  Id  tbia  mus,  connective- tisane  bodieft  often  appear  Ter/  pUinly  together,  with  a  vafring 
qiiinlitj-  of  dark  molecules,  pi(fmiiut  grannkfti  futr-bodiea,  calcareous  ma»4e«,  ineUmor|jhoaed 
KliiodH:orpu«cle9«  In  iitolated  case*,  here  and  Uiere  biood-rcfl^eLfl  are  found,  (ioca«iooAl]/  in  auob 
^odaat  qnaniitj  tb&t  the  ^oscubritj  ii  evident  to  the  naked  ejo. 

Tbe  bony  l*yer»  arc  generatly  rery  eoropftot,  and  th*n  eonaist  of  a  flrm,  apparently  atruetore- 
Iwa  or  Bbroualy-fltrlftCed  ground-irork,  in  irbich  calcareous  budies  and  bone-eofponcti;!  Mm 
scattered  Jibool  here  aud  there,  lo  other  cavea^  e«peciat]y  *bcn  they  r«ach  a  very  comtidrrabie 
thickneas,  they  appear  porou*.  Like  dipki  or  thw  caoceUted  alnjctnre  of  th«  Tertebris,  cymp<Med 
of  a  October  of  bony  lines  and  iHinina,  whicb  croaa  eueb  other  in  tbe  tnoat  direr&e  directions,  or 
coosiet  of  a  Blructurele^  eomieeti^a-tlaaue  baata  and  Dumeroua  scattered,  inlerep«r9<>d  btnie- 
corpuiclea.   Occa^^  ion  ally  a  diitio  ■!  nicrvsoopic  strnatiu'e  is  fuund  in  tliiJi  ucw* 

formation,  wJtli  bdicalious  of  tdl)    The  orgnnie  baats  anbptUnre  often 

conlaius  pigment     The  osseoui  ■«!  tely  on  the  choroid.     lUwly,  a  teudinon* 

bjer  appears  bctireen  the  houe  a  ad  -arely,  the  bone  is  deroid  of  the  teiitlmuiui 

covering  on  both  nidet.    Tlie  iuni^r  imi  lace  i-        n  <    t  to  be  very  rough,  and  occasional iy  even 
Mrrated  outgrow tlj a  appear  ou  it,     Undi-r  tl  -■^»tLon  microscope  thea«  tievr<ri>miatJQti4  a» 

Be«n  to  be  exuctly  like  urdJnary  bone-anbsttt  h^T.)     lit  reaaela  are  generally  eotmc^wd  lo 

those  of  the  cho  old.  f  Ht^^nsiffhtF.)    The  foi^-  J   fat-cwlls  ia  at  timea  Tory  abundant. 

The  changes  in  the  tvtiiia  and  t  itrvuna  hi  id    been  described  iti  another  place. 

—  J 

Tbeee  j^tnrops  often  remain  for  it  mnoyiog  tbe  patient  in  tinj  way. 

niej  are  ofteu  very  devoid  of  teni  id  be^ir  witliout  the  least  trouble  i 

ptaperly-fittinjir  artificial  eye.     Id  le  itnmp  remftina  very  irritabl**,  &nd 

Bever©  influnitnatory  attacks  very  wiw?ii  i^v^^v,  *fliicb  finally  lead  to  anppuratian  and 
perforation.    Frequentlj  there  is  also  danger  of  sympathetic  inflammation. 

Sometimes  violent  flashes  of  light  make  their  appearance  in  atrophic  eyea  with  depodts  of 
chalk  and  detachment  of  the  retina,  which  last  for  a  long  time  and  annoy  the  patient  to  such 
an  extent  that  the  subcutaneous  section  of  the  optic  nerve  is  deemed  justifiAble  {Oraefe). 

Treatment. — ^The  indications  for  treatment  are  the  removal  of  the  conditions 
that  invite  and  maintain  the  inflammatory  process,  as  well  as  the  direct  removal  of 
the  inflammation,  and  the  accompanying  disorders  of  dronlatton  and  of  the  nervoos 
system.  An  especial  enumeration  of  these  would  he  only  a  repetition  of  what  was 
said  on  iritis,  ihe  usual  forerunner  of  irido-ohoroiditis.  We  need,  therefore,  only 
say,  that  wheo,  together  with  a  closure  of  the  pupil,  there  are  indications  of  tbe 
aflfection  of  deeper  parts  of  the  globe,  the  indications  for  iridectomy  are  imperative. 

The  antiphlogistics  and  mydriatics  are  then  not  sufficient  to  hring  the  process  to  a 
satisfactory  termination.  They  may  only  serve  as  adjuvants,  in  diminishing  the 
violence  of  exacerbations,  and  preparing  the  globe  for  an  operation.  It  is  not 
advisable  to  operate  during  a  severe  inflammatory  attack,  for  reasons  already  given; 
hot  when  a  foreign  hody,  a  dislocated  lens,  swollen  lens  fragments,  &c.,  excite  and 
keep  up  a  severe  irritation,  in  consideration  of  the  great  danger  every  precantion  of 
this  kind  should  he  cast  aside,  and  the  irritant  should  be  removed.  At  the  same 
time  it  would  be  well  to  perform  an  iridectomy. 

A  well-conducted  inunction  treatment  is  one  of  the  best  antiphlogiatio  means, 
especially  when  combined  with  the  systematic  wearing  of  a  protective  bandage,  and 
when  the  rules  laid  down  in  neuro -retinitis  are  strictly  carried  out.  This  is  very 
especially  to  be  recommended  in  the  existence  of  very  dense  opacities  of  the  vitreous, 
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dnoe  theae  are  apt  quickly  to  recede  nnder  its  influence.  In  view  of  this,  it  is  of  (en 
mycfficaoioiisly  employed  after  an  iridectomy,  when  the  clearing  np  of  tiiie  dioptric 
nadia  is  imperfect.  Where  syphilis  is  the  origin  of  the  process,  it  is  well  in  every 
eaae  to  precede  the  operation  by  a  course  of  inunction  of  mercury. 

Where  the  iris  appears  very  tense,  very  much  disorganized,  discolored,  and 
trvrened  by  thick  vessels,  from  dense  tendinous  neoplasia  which  lie  on  its  posterior 
NiiiMe,  the  performance  of  an  iridectomy  is  quite  as  diflScult 

Not  unfreqnently  it  can  not  be  done  at  all,  becaose  the  iris  can  not  be  seized  by 
dM  foroeps,  or  it  tears  in  shreds,  while  the  neoplasia  remain  behind.  But  if  we 
nooeed  in  making  an  opening  in  the  neoplastic  membrane  and  the  iris,  the  success 
b  generally  very  slight;  the  attacks  of  inflammation  and  ciliary  neurosis  are 
repeated,  and  lead  finally  to  the  loss  of  the  eye,  perhaps  also  tu  destruction  of  the 
globe.  In  such  cases,  according  to  recent  experience,  it  seems  advisable  to  combine 
the  iridectomy  with  extraction  of  the  lens.  Begard  for  the  latter  need  not  cause 
Of  to  be  restrained  from  this  procedure,  for  it  is  generally  cataractons.  But  the  fact 
iboold  not  be  overlooked  that  this  is  a  more  formidable  operation  than  the  simple 
iridectomy,  and  that  the  danger  of  a  severe  inflammatory  reaction  is  much  greater. 
In  general,  therefore,  the  operation  is  scarcely  adapted  to  those  cases  in  which  we 
wi^  to  prevent  a  sympathetic  aflfection  of  the  other  eye.  If  the  diiary  region  ia 
Terj  sensitive  to  pressure,  we  should  strictly  avoid  the  method  in  question.  It  Is 
mocb  more  advisable  to  enucleate  the  eye.  Iridectomy,  combined  with  extraction 
of  tbe  lens,  does  the  best,  when  the  other  eye  has  alrendy  lost  its  functions,  and 
requires  no  more  consideration  where  there  is  no  kind  of  irritation  present,  and  tbe 
vliole  idea  of  treatment  concentrates  in  the  replacement  of  a  moderate  (degree  of 
▼iiio&of  oneeye. 

Where  the  symptoms  of  a  cyclitis  connected  with  the  fonnation  of  plastic 
depontB  present  themselves  distinctly  in  one  eye,  therapeutic  procedures  should 
baTe  reference  chiefly  to  the  second  eye,  particularly  if  the  globe  flrst  affected  is 
•Iready  incurably  blind,  and  if  the  prodromal  signs  of  the  sympathetic  affection 
of  the  other  eye  are  already  manifest. 

The  most  certain  procedure  is  the  immediate  enucleation  of  the  eye,  provided 
that  the  inflammatory  process  does  not  have  a  predominantly  sthenic  character, 
or  ii  generally  accompanied  by  violent  vascular  and  nervous  symptoms.  In  such 
i  case  we  do  better  to  limit  ourselves  at  first  to  a  purely  antiphlogistic  treatment, 
"ind  to  try  the  warm  poultices  mixed  with  narcotic  agents  {Mooren\  recommended 
•0  strongly  by  many  persons,  in  order  at  first  to  break  the  intensity  of  the  process. 

According  to  experience  the  enucleation  meets  with  relatively  the  greatest 
iQcceM  when  performed  during  a  complete  remission  of  the  inflammatory  process 
(CriUKeU), 

Iridectomy  upon  the  eye  flrst  attacked  is  in  such  cases  certainly  in^ufiicient  to 
pot  t  stop  to  the  sympathetic  affection  of  the  other  eye ;  we  even  run  the  risk  of 
ciQsing  its  appearance  by  kindling  up  a  cyclitis  in  the  operated  eye,  or  at  least 
of  fiToring  it  On  the  contrary  an  iridectomy  may  be  of  use  upon  the  second 
<ye,  if  the  prodromal  symptoms  of  the  sympathetic  affection  are  already  present 
tl^  since  it  perhaps  aids  in  keeping  the  process  in  a  milder  form.  It  will 
tbcrefore  be  well  to  make  the  corneal  section  as  periphericjal  as  possible,  and 
^  artificial  pnpil  very  wide,  in  order  not  to  allow  the  subsequent  contrac- 
tion of  the  latter  to  cause  complete  closure.  If  however  the  process  in  the  second 
^e  should  advance  accompanied  by  only  moderately  violent  vascular  and  nervous 
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g^fmpt^mft,  tke  iride<ionjy  ia  dangCTOUS  and  b  at  uuy  rate  to  be  po*tpQDed  \ 
we  li&re  iucce-eded  by  appropiiuta  anUplilogistic  meoAS  in  stopping  tiit? 
or  lit  leaet  in  obtainrng  »  complete?  renii^on. 

Reoimtlj  BectioD  of  the  ciliary  nerre*  mmde  the  eye  h»»  beoa  pTiopo«sd  aa  a  *^ib 
eitu<:k-at]{iD   I  Graife).     TbiH  lu&y  mn  weU  W  perf<uTuthd  iiitTa''Cwiil&rlj  bj  meuu  of  i 
tkcnrotomcT  mn  by  dividing  dli^gonally  for  a  nhart  ditt&nct  all  the  cToaU  of  the  ^lobi  i 
f^qtrntonai  region  from  withiiut  hy  lueana  of  &  fiiie  klufe     TM*  opef*tion  h*i 
Tepeatcdly  porforniod  with  favomble  rc§iiltai  {Ed.  Mt^^r^  Lanrenrt^  Sttvndi)^  but  ki 
{Vriti^hHt^  Mififftn)^  lend*  m  half  the  c^ACft  to  i^bthiflie  bidbi  (Att  i/*y*rr),  *n<i  «ii 
in  tbofie  camn  in  wMcK  cme  or  the  other  bimdie  of  cUwuy  nervea  ic  inajiifefttly  i 
thi3  secotid  eye  is  becoming  involr<^ ;  it  mn^t^  however^  □oocritsaLrilj  fail   where  Lilt  | 
body  ia  completely  inv<tlved  iu  the  oyclitici  ppt»oes»,  and  where  thia  U  ladicaled  by  tha  I 
tivcmes»  to  palpatioii  at  every  single  point  of  the  ftnterior  Ackral  ^tie. 

Ref»eflt<id  paraoentefiifi  of  tlie  anterior  ehamlieT-  ia  still  leHa  to  be  reeommeadcd  ( 
The  Bame  woold  hold  good  of  the  flnppuratiou  of  the  ey^  artifieiaUy  mditoed  ( Gf\ 
altbotigh  suppor&tive  proceaseB  do  not  ei^iJy  induce  sympatbetic  afTectioEui  «f  the 
HtUI  the  incrreAAe  of  a  cycHlio  prtweBu  already  pre^eiit,  asd  tUn^tening  Ihe  *eciood  tyi  \ 
be  f^arded  a«  baz&rdouB  in  a  bigh  docroeu 

If^  however,  we  BliouJd  desire  to  produce  by  enucleation  the  gr&de^ 
n«ult,  it  will  be  well  not  to  wait  for  the  premonitory  eyraptonii  of  synipal 
opbtbulniiar  but  to  proceed  with  the  operation  ns  a  propby lactic  tnean^ 
the  chronic   inBidlous   cycliliB  has   already  indubitably  manifested  itself  is^ 
one  eye  by  the  peculiar  painful  feeling  under  ijalpation,  by  commendng  sol 
of  the  globCt  and  other  jiymptomn. 

At  any  rate  tht^  operation  comes  too  late  if  the  sympathetic  affection  iil 
second  eye  ia  already  fully  underway ;  for  here  the  enucli^tion  hae  from  tx\ 
little  or  no  influence  upon  the  cyclitic  procesa  in  tlie  second  ©ye,  which  sd' 
independently,  and   the  result  h  limited  solely  to  the  lulling  of  the  e: 
liypenes^tlieaiai  in  the  m^nsitivu  parts  of  the  ciliary  region  {Critckett^  Gra^jV}, 

We  flhould  moreover  reflect^  before  i>roposiiig  this  exceedingly  painful  o| 
tion  and  one  which  detracts  eo  umnh  from  tJit*  jien^sonal  appearance,  that  its  !R]Ood 
is  by  no  means  completely  assured,  even  when  undertaken  under  apparoctly 
lUOBt  favorable  circumstances  ■  that  sometimes  the  sympathetic  ophthuhiiia 
the  Bccond  eye  breaks  out  in  spite  of  the  enucleation  having  been  i>erfon]ied  rf 
the  proper  time,  and  constantly  advances  (MtiOr^n^  SicfuJ^  Ai^jthtu^  Te-st^in}',  titf 
on  the  contrary,  ho  waver  J  the  .sympathetic  affection  of  the  second  eye,  in  sjMlt  (| 
the  omission  of  the  openition,  is  dcvclopwl  in  by  no  njeims  every  CAse,  eren  whfll 
the  case  furnishes  all  the  nccesksary  indicjitionSj  and  that,  when  it  occurs,  the  o^ 
thalmia  often  appears  in  the  mildci^t  form,  and  exhausts  itself  in  tbo  fornj>ti<i 
of  posterior  synucbice.  We  should  never  lose  sight  of  the  fact  that  the  subji^el  w 
sympathetic  ophthalmia  contains  much  that  i^  nbseurCj  and  scarcely  allowi?  of  Hl^ 
very  prceiae  rules  beijig  laid  down. 

The  most  diiii(^ult  cases  in  which  to  lay  down  specific  rules  for  treatHMfll 
are  those  in  which  there  is  the  peculiar  degenenttive  form  of  irido-cy clitic  ^p.  2flfl) 
Here  we  may  justly  cull  in  qutjsliou  the  advantages  of  amclcation.  At  any  nfi 
the  enueleaUon  of  ttic  eye  fit>t  attacked  is  of  very  little  use  when  the  second  ty 
_        ._     .  .  ^  ^ 

[NotE  Br  EniToaK].— 'Whom  any  doubt  of  a  favof&bki  tormiuatioa  exfat*,  ao  matlcr  ki 
Hlit^ht]  eoucLoatLon  iboidd  be  immiudiately  performed,  as  affbrding  th«  beet  clumee  f«r  II 
ftQow~eye* 


1 


r\ 


AUTHORITIES.  303 

is  already  distinctly  involved  in  the  process.  Tliis,  however,  participates  as  a  rule 
Tcry  early,  and  generally  long  before  the  process  in  the  first  eye  has  reached  com- 
plete and  incurable  blindness,  and  therefore  long  before  ite  operative  removal 
is  justified.  We  can  then  protect  the  second  eye  when  it  begins  to  be  affected 
perhaps  better  by  the  immediate  formation  of  a  very  wide  artificial  pupil  made 
posterior  to  the  sclero-comeal  margin  {Qraefe),  Still  in  such  cases  the  iridectomy 
is  an  operation  by  no  means  devoid  of  danger.  The  degeneration  of  the  vessels 
&Tor8  very  profuse  hemorrhages,  which  rapidly  fill  the  whole  anterior  chamber, 
and,  as  fast  as  the  chamber  is  emptied,  return,  since  the  vessels  can  not  contract. 

Theie  exudatiozuB  are  always  of  a  pronounced  venoos  character.  They  are  absorbed  with  dif- 
ficulty, since,  in  the  same  measure  as  the  scrum  of  the  blood  is  absorbed,  new  blood  always 
poan  oQt  from  the  torn  or  cut  ends  of  the  vessels  now  entirely  incapable  of  contraction.  If, 
howeyer,  the  hemorrhage  ceases,  large  coagula  still  remain  behind,  which,  together  with  the 
prodactsof  the  inflammatory  reaction,  become  dense,  deeply  pigmented  plugs,  and  always  close 
np  the  pupil,  even  if  a  large  one  was  made,  which  seldom  happens,  owing  to  the  extreme  rotten- 
BeM  of  the  structure.  The  final  result  is  therefore  usually  nil^  and  often  an  aggravation  of  the 
eoodition.  Every  new  trial  increases  the  dangers,  until  finally  the  atrophy  of  the  globe  shows 
itself  nnmistakably. 

On  the  whole,  in  such  cases  of  degenerative  irido-choroiditis  the  results  are  quite 
as  good  if  we  limit  ourselves  to  an  appropriate  antiplilogistic  procedure,  and  wait 
patiently  the  results,  in  order  then  tp  proceed  to  an  operation  if  necessary.  It  is 
scara'ly  prudent  to  risk  the  operation  before  the  inflammatory  products  have  become 
finnly  consolidated.  So  long  as  they  are  still  soft  and  highly  vascularized  their 
destniction  is  very  possible,  but  by  no  means  the  formation  of  a  broad  and  |)erma- 
nent  ojxfning,  without  regard  to  the  fact  that  by  the  operative  procedure  the  inflam- 
mation is  again  violently  kindled,  and  by  the  accompanying  hemonhages  is  main- 
tained in  its  destructive  tendencies. 
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2.  Glaucoma. 


BYmf(tcmB.^Thf$f  c0fnpreh^nd  the  ^msthU  fa<rttM#  ^A^n/fwii*  o/lA^^lb^i 

^hlhilmoj^opi^  appmranee^qf^j^miVftfhn  qfth^  ^tU  nm^§^  the  t^mpt&mMffh 
rnnia  ami  inJUtmTrmtion^  fw  ^aell  m  a  ffffat  variety  0/ diMturhanem  ^wkitm. 

1,  The  hap(lne«»  of  t!ie  glob«  i»  best  iiereeired  by  the  iease  of  tooch^  hy  plj 
the  iadei'finger  of  each  hand  on  the  irmer  and  ottter  side  of  ihe  anterior  Lalf  if  i 
eyc^bftll,  the  lids  being  cloaed,  and  making  sligbt  preaatire  toward  the  oettter  of  ( 
©j«.     The  irtstruments  demised  for  tljia  purpose,  temion  me^$ur^f%  opUfmlm 
filer  (BtiTner^  DQfi)^  bj  no  means  answer  the  requirement  wLicli  may  bi  r«a» 
demand  (^d, 

Jn  the  greater  number  of  cji&ea   the    id  create  of  resistance  h  eic 
marked ;  the  gh^be  often  feeh  qoite  aa  liard  as  bcme  or  wood.     From  this  1 
lb©  liardnesfl  deecendi  by  variona  gradations  to  thoi*e  degrees  wbicli  may  be,  j 
nnfrequently,  found  in  normal  eyea.     It  freqnently  even  varies  in  tlje  same  < 
witbin  large  limits,  at  one  time  increa^iog)  at  acutber  dccre-nsmg.     Its  amottH 
decided   a&  well   by  the  greatness  of  the  rejistatiee   which   the   capsule  of  \ 
globe  offbra  to  its  distention,  as  from  the  amcnnt  of  the  intramsular 
Tliis  latter  h  terj  changeable  in  gl  an  coma,  since  it  depends  considerttbly  on  the  i 
vascular  lateral  pressure,  and  this  m  influenoed  here^  as  in  other  places,  by  a  tk 
of  circttmstance^f     Especially  in  inHammatory  episodes  of  glaucoma,  and  cou^ 
conditions,  whether  they  depend  npon  mechanical  groonds  or  proceed  from  tbe  fi 
motory  nerves,  there  is  almost  always  very  great  increase  of  the  intraocakr  ] 
sure,  and  consequently  resistance  of  the  eye-hall. 

Where  one  eye  is  still  normal,  the  differeDce  in  that  and  the  aSected  one 
how  much  of  the  hardness  of  the  latter  is  to  be  ascribed  to  the  iocreaae  of  inU 
ocular  prijpsure,  for  then  it  is  more  than  probable  that  the  other  element  of  tb* 
resistance  of  the  globe^  the  rigidity  of  the  capsule,  has  been  extended  on  both  site 
to  the  same  degree.  But  where  the  other  eye  is  glaucomatons,  or  in  any  other irij" 
affected,  such  a  comtrarative  test  c*n  not  easily  estitnate  the  increase  of  intemil 
pressure.  It  would,  even,  often  be  impossible  to  show  an  increase  of  intrsociiliP 
pressure,  were  lliere  not  united  with  it  certain  symptoms  which  have  characterinki 
enough  to  allow  us  to  come  to  a  conclusion.  Among  these  arej  very  decided  polii- 
tion  in  the  central  portion  of  the  retinal  vessels ;  narrowing  of  the  aqneons  chaiuber; 
dilatiilioo,  slnggislinesp,  or  c<jmplete  rigidity,  of  the  pupil ,  limitation  of  the  acctrair 
modfltion,  and,  often,  decrease  in  the  refraction  tif  tiie  dioptric  apparatus;  finally, 
aofesthesifl  of  the  cornea- 

Tile  pulsation  ajipcurs  principally  in  the  veins  (p.  4  )j  and  in  fact  it  is  alwa^  cither 
the  one  or  the  other  main  trunk  which  nearest  the  poms  opticus  shows  the  pccaliaf 
rbjthmicat  filling  and  emptying  (p.  172),  In  the  acute  and  sulvacute  forms  of 
gidncoma  it  may  also  usuaUy  be  demonatrated  in  several  of  the  artcncs,  whilst  in 
the  simple  non-inflammatory  glaucoma  Ej>ontaneous  arterial  pulsation  is  usuilly 
wanting  and  can  only  be  produced  by  a  pressure  upon  the  globe. 
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The  narrowing  of  the  aqneoas  chamber  brings  the  increase  of  the  flaid  of  the 
ritreoas  immediatelj  to  oar  perception.  This  plax  s  on  important  part  in  the  mcrease 
»f  pressure.  In  the  first  stages  of  tho  disease  this  is  not  always  very  distinct,  but 
in  the  advance  of  the  process,  the  ins  and  lens  are  always  pressed  forward,  and 
6da11j  the  chamber  is  entirely  removed,  since,  with  the  atrophy  of  the  anterior  uveal 
pordon9,  the  soarccs  of  the  aqueous  humor  are  exliausted. 

The  increase  of  the  intraocular  pressure  is  most  plainly  indicated  by  the  impair- 
ment of  the  mobility  of  the  iris.  The  pupil  becomes  somewhat  wider,  and  reacts 
ntj  doggish ly,  or  not  at  all,  to  light.  This  symptom  is  never  absent  where  an 
incresse  of  the  intraocular  pressure  really  exists,  but  it  may  be  wanting  where  the 
htfdnesB  of  the  globe  is  to  be  ascribed  to  resistance  of  the  sclerotica.  In  the 
adyinced  stages  of  the  process  the  ins  is  generally  reduced  to  a  small  border.  The 
mjdriasis  is  of  the  highest  degree,  except  when  in  the  course  of  the  glaucoma  an 
iritis  has  been  developed,  which  has  left  adhesions  of  the  pupillary  margin. 

The  diminution  of  the  refractive  power  of  the  dioptric  apparatus  is  a  necessary 
resolt  of  the  flattening  of  the  cornea,  and  this  again  is  the  result  of  the  attempt  of 
the  capsule  of  the  globe,  with  its  increased  tension,  to  approach  the  spherical  shape. 
In  rery  marked  increase  of  the  intra-ocular  pressure,  the  effect  of  this  mechanical 
agent  may  be  often  recognized  as  the  immediate  effect  of  the  abolition  of  the  ridge, 
which  the  corneal  border  forms  with  the  anterior  boundary  of  the  sclera.  The 
limitation  of  the  range  of  accommodation  may  be  explained  by  the  pressure,  and 
perhaps  also  by  the  stretching  which  the  ciliary  nerves  in  the  interior  of  the  globe 
most  suffer  under  the  circumstances  in  question.  But  it  is  only  a  rapid  loss  of  this 
which  may  be  ascribed  to  increase  of  intra-ocular  pressure,  since  gradval  lessening 
of  the  refraction  and  of  the  range  of  accommodation  very  frequently  precede 
gUmooma,  and  are  the  symptomatic  expression  of  senile  involution,  which,  as  it  were, 
prepares  the  way  for  the  whole  process,  and  finds,  as  is  well  known,  the  most  favor- 
able footing  in  the  crystalline  lens  {ScheUke,  Ilaffmans), 

Anaesthesia  of  the  cornea  is  only  present,  as  a  rule,  when  there  is  very  consider- 
able increase  of  the  intra-ocular  pressure.  It  is  not  always  evenly  developed  in  the 
various  parts  of  the  cornea,  and  varies  in  degree  very  much.  Often  the  want  of 
ienritivencss  of  the  cornea  in  completely  developed  glaucoma  is  so  great,  that 
touching  the  part  with  the  finger  or  a  feather  is  scarcely  perceived.  Like  the  im- 
paired mobility  of  the  iris  and  of  the  muscles  of  accommodation,  this  is  for  the 
greater  part  to  be  ascribed  to  the  effect  exercised  upon  the  nerves.  In  the  later 
stages  material  changes  in  the  nerves,  and  the  affected  parts  themselves,  may  act  as 
causes  {araefe). 

2.  Tlic  glaucomatous  excavation  is  chiefly  sho^vn  by  the  ophthalmoscope,  by  the 
bending  of  the  retinal  vesscfe  on  the  outermost  border  of  the  optic-nerve  entrance, 
by  a  lateral  displacement  of  the  pomt  of  exit  of  the  vessels,  and  by  the  papilla 
being  encircled  by  a  bright,  light  ring  {Ed.  Jaeger), 

In  partial  excavations  we  notice  only  a  deviation  on  each  vascular  twig,  which 
pwies  out  of  the  excavated  portion  of  the  optic  papilla.  It  passes  over  the  peripli- 
•fal  portion  in  an  acute  arch,  or  appears  actually  bent.  {Ghrom,  lith..  P.)  The 
fwnaining  twigs  reach  in  a  straight  direction  over  tho  edge  of  the  papilla  toward 
^e  poms  opticus,  which  is  often  plainly  distorted,  being  inclined  toward  the  inner 
border  of  the  optic-nerve  entrance.  * 

If  the  excavation  be  already  complete,  but  not  far  advanced  in  its  development, 
*e  find  all  the  retinal  branches  on  the  edge  of  the  nerve-entrance  curved  baok- 
20 
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ward,  but  not  yet  interrnpted.  We  may  see  them  all  at  once,  in  their  entire  length, 
up  to  the  laterally  displaced  porns  opticas. 

On  the  contrary,  in  fully-developed  flask-shaped  excavationa  (ckrom.  lUh,,  Q), 
the  vessels  appear  sharply  cut  off  on  the  outermost  border  of  the  papilla,  and  in  case 
they  pass  over  in  an  oblique  direction,  we  find  them  beak-shaped,  tince  the  coTTed 
extremity  of  its  long  axis  comes  in  sight,  and  appears  generally  of  a  dark-red  color. 
If  the  central  vessels  lying  in  the  papilla  are  present,  they  appear  displaoetl  from 
the  side  toward  the  branches,  which  are  bent  over  the  edge  of  the  excavation. 
But  if  the  mirror  be  so  turned  that  the  affected  portion  of  the  lateral  wall  of  the 
excavation  is  setn,  we  may  often  easily  recognize  the  twig  uniting  the  yeasels 
running  down  on  the  side,  but  covered  by  the  overhanging  border,  by  holding  the 
mirror  directly  before  the  eye. 

The  central  portions  of  the  vessels  present  themselves,  especially  in  the  first 
stages  of  the  process,  often  in  a  very  clear  and  distinct  image.  The  arteries  are  of 
normal  diameter  or  somewhat  narrowed ;  the  veins,  on  account  of  pressure,  are 
decidedly  broader,  and  frequently  woven  over  by  a  net- work  or  convolution  of  small, 
frequently  anastomosing  collateral  branches.  In  the  fortlier  course  of  the  disease, 
on  the  contrary,  some  or  all  of  the  central  twigs  become  gradually  paler,  and  appear 
veiled  over  by  a  more  or  less  opaque,  grayish  tissue.  Isolated  central  branches 
finally  disappenr  entirely.  We  find  in  the  excavation  only  one  or  more  yascuhir 
twigs,  which,  considering  their  abnoi  tnal  direction,  may  be  considered  as  collateral, 
and  are  generally  venous.  Often  all  the  vessels  recede  from  the  porus  cipiicus, 
which  has  been  displaced  laterally.  The  excavated  optic-nerve  entrance  appears 
completely  deprived  of  vessels,  and  all  the  retinal  vessels  seem  sharply  out  off  on 
the  edge  of  the  papilla. 

The  excavation  itself,  when  fully  developed,  gives,  on  examination  with  the  oph- 
thalmoscope, the  impre8>ion  of  an  elevation  instead  of  a  depressi«»u.  This  is  a  decep- 
tive api-earance,  due  t<»  tlio  refraction  (Ad.  Weht^r).  Still  we  recognize  its  concavity 
by  the  form  of  the  shadow.  (Chrom.  lith.^  P,  O.)  The  breadth  and  darkness  of  this 
always  falls  to  the  side  from  which  tlie  light  con)e>^:  accordingly  it  changes  its  appear- 
ance with  the  position  <»f  theoplithahnoscope.  This  shadow  is  ring-shaped,  more  -  r 
less  broad,  and  surrounds  the  porus  opticus,  which  is  generally  very  mirk*.dly 
pressed  inwards  at  a  greater  or  less  distance.  It  is  always  indistinct  on  its  central 
border,  but  sharply  bounded  toward  the  periphery  of  the  excavation. 

Where  the  glaucomatous  excavation  is  developed  on  a  papilla,  which  ha;*  also  a  congenita] 
excavation,  we  may  often,  in  the  e;irly  stages,  distinguish  both  forms.  We  observe  quite  distinctly 
the  double  sinking-in  of  the  optic-nerve  entrance,  especially  the  double  distortion  and  displace- 
ment of  the  vessel.  Subsequently  the  congenital  excavation  becomes  more  indistinct,  and  is  lost 
in  the  complete  excavation  { /x/.  Jar<j<r). 

The  color  of  the  optic-nerve  entrance  inclines  in  the  beginning  to  red,  on  account 
of  the  existing  venous  congestion,  or,  in  consequence  of  abundant  extravasations,  to  a 
blood-red.  Later  on,  the  color  runs  into  a  gray  or  a  grayish  blue,  on  account  of 
progressive  atrophy  of  tiie  ncrve-elenients.  Sometimes  it  inclines  to  green  or  a  ten- 
dinous white;  sometimes  the  floor  of  the  excavation  is  spotted  with  a  dirjy  gray- 
yellowish  color.  • 

A  light  3*ellowi8h- white  arch  or  ring  (chrom.  lith.,  Q),  which  encircles  the 
excavated  optic-nerve  entrance,  is  very  characteristic.     This  is  the  more  distinct  and 
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broader  the  more  fhe  excavation  is  deyeloped,  and  the  further  advanoed  is  the 
atrophy  of  the  parts. 

Recently  it  is  nid  to  be  eBtablished  by  pathological  investigatioiiBf  that  the  border  in  qnee- 
tion  is  oaneed  by  complete  atrophy  of  the  choroidal  ring  anrroonding  the  papilla ;  and  a  far- 
ther point  of  origin  is  found  in  the  great  tension  and  stretching  of  the  quite  large  fibers  which 
I  reach  from  the  choroid  ring  to  the  lamina  cribrosa  (Schweigger). 


8.  The  congestion  in  the  inner  vascular  region  is  made  evident  by  the  great  enlarge- 
ment of  the  anterior  ciliary  venous  twigs.  We  observe  a  great  number  of  dark, 
swollen  vessels  suddenly  bursring  forth  from  the  sclerotica  on  the  anterior  aspect  of 
the  globe,  which  par<8  over  its  equator  with  a  toi  tuoiis  and  anastomosing  course.  A 
high  degree  of  tension  increases  the  number  and  the  caliber  of  the  distended  veins. 
The  hyperflsmia  is  especially  marked  during  the  inflammatory  attacks.  Then 
there  appears  a  finer  vascular  net-work,  forming  a  sort  of  vascular  ring  about  the 
cornea,  which  betrajs  its  venous  character  by  its  bluish  <>r  brownish  color,  and  is 
not  nnfrequently  accompanied  by  an  oedematous  swelling  of  tlio  surrounding  tissue 
and  of  the  conjunctiva.  In  the  later  stages  of  glaucoma,  where  the  degeneration  in 
the  inner  parts  of  the  eye  and  in  the  walls  of  the  vessels  is  already  far  advanced,  the 
oollateral  branches  generally  preponderate,  the  episcleral  tissue  appears  every 
where  traversed  by  much-enlarged  venous  twigs,  part  of  which  come  directly  from 
the  vessels  of  the  anterior  scleral  zone,  loop  into  large  meshes  and  irregular  arcs, 
and  posteriorly  unite  in  largely-developed  trunks.  They  then  run  in  the  most  varied 
directions  toward  the  equator  of  tlie  globe.  Very  often  these  congestions  lead  to 
hemorrhages,  both  in  the  internal  parts  of  the  eye  and  in  the  episclera,  especially 
when  they  are  suddenly  increased  by  a  rapid  change  in  the  amount  of  intra-ocular 
presfore. 

4.  The  glauromatous  inflammation  is  evinced,  apart  from  the  accompanying  epi- 
•deral  infinmmation,  chiefly  by  a  greater  or  less  yellowish-gray  or  gray-<liff^use 
opacity  of  the  vitreous,  of  the  cornea,  and  tlie  aqueous  humor.  When  the  inflam- 
matory process  is  very  severe,  this  is  often  so  considerable,  that  the  iris  appears 
enveloped  in  a  thick  cloud,  and  the  examination  of  the  fundus  of  the  eye  is  impossible. 
Od  the  recession  of  the  inflammation,  this  opacity  is  greatly  lessened,  the  cloud  over 
the  fundus  bec'>mes  thinner  and  thinner,  and  finally  allows  the  boumlaries  of  the 
individual  parts  to  glimmer  through,  or  even  completely  disappeai^s,  so  that  we  see 
clearly  with  the  ophthalmoscope.  We  do  not  find  any  special  ophthalmoscopic 
evidences  <»f  serous  clioroidal  inflammation.  The  cloudiness  of  the  dioptric  media, 
io  connection  with  the  dilatation  of  the  pupil,  causes  a  peculiar  grayish-bine  or 
grayiih-green  reflex  from  the  fundus.  This  reflex,  coming  from  the  depth  of  the 
^obe,  was  formerly  regarded  as  the  chief  symptom  of  the  disease,  and  from  it  the 
process  was  called  "  glaucoma,  green  cataract."  It  may,  however,  be  absent,  and  is 
only  then  remarked  when  decided  dilatation  of  the  pupil  has  occurred,  and  hence 
can  not  be  recognized  as  a  pathognomonic  symptom. 

It  is,  moreover,  only  an  increase  of  the  reflection  perceived  in  mydriasis,  irideremia,  Ac,  und 
this  increase  results  from  the  cloudiness  of  the  dioptric  media.  Id  this  regard,  cloudiness  of  tl)^ 
■queous  has  a  particular,  direct,  determining  influence,  as  the  results  of  paracentesis  cornese  show 
vith  certainty.  The  bluish  cloudiness  of  the  fundus  is  changed  to  a  grayish  green  by  the  wniU 
giidhig  of  the  naclcus  of  the  lens.  The  gray  cloudiness  of  the  vitreous,  also,  decidedly  increases 
tbe  iotensity  of  the  reflected  light,  and  the  not  uufrequent  yellow  color  of  this  part  doubtless 
increases  the  cause  for  the  reflections  appearing  yellow  or  greenish. 
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5.  Di^ttirbanciM  of  vbsloii  «r©  pftrtieaUrlj  noiie«6ble  in  gkQcomA.    Tlttj  j 

DiDallj  T©ry  morkeii  from  the  commeneement     In  tho  arnU  inilannnaiorj  fan 
ereii  not  onfrequentlj  happens  thmt  vision  h  reduced  to  qoniitttative  perceptiiin] 
light  in  a  few  days,  or  even  hours.     In  the  gtvnt  jii^oritjr  of  tm^^a,  how^t  er^  §.  | 
xiat  Joes  of  vblon  is  observed*    Then,  at  fimt,  the  piitit?tJt«  Qlten  complalu  <'iilj4 
distnrbing  tfiJiit/jwfffl*i»  of  the  iTOpre«skjn«   (eepeciallj  when  aiqzJI   oljtvti  i 
looked   at),   whioii   can    uot  ba    entirely    removed    li/  neutrnlLzlng  tii«j 
ftcomuliea  of  accommodaUon  or  refractior^  Imt  maj   be  lefsened  hf  f^tronfwl 
more  »ai table  illumination  of  the  objeota  aa  well  aa  by  bringing  them  Deorertct^ 
eje,  that,  ia^  bj  increasing  the  Tisnal  angle*    Cnulniittjr  the  InOistiaetness  of  thft  ( 
oepriona  in  creases.    In  ordinary  dajlighl  a  more  of  1m»  thick  fog  lie«  over  tli»  i 
field;  hnt  with  artiMal  HI  uml  nation,  a  light  |darcd  ia  a  dark  $paee  appeufvi 
roanded  bj  a  halo,  winch  often  gives  all  the  ctdora  of  tlio  rainbow^  and  thift  in  i 
a  way  that  on  the  outer  aide,  greenish  blue,  on  the  inuer^  red,  u  in  eice^  (Eitf 
The  fog  thickens  po  that  it  actually  envelops  objvcls,  or  the  viaual  field  dji 
such  an  extent  that  going  alone  becomea  izn^oa^ible;  et^en  the  qnalltatif'^  ] 
of  Hght  entirel  ^  c^asea. 

Before  it  attains  this  poittt^  limitation  of  the  Tisual  field,  as  a  r 
itself.     This  begins  almo&t  always  at  the  inner  side  of  the  monocnlar  field  ^j^'  %i*l 
and  ite  boundary  ejclcnds  like  the  chord  of  ad 
Gradually,  or  anddonly,  with   temporary  incrftisg] 
central  disturbance  of  vision,  thla  boundary-line  ( 
vanccs  to  the  middle  of  the  visual  fit-Id,  while?  aii 
taneonsly  the  two  ends  at  the  upper  and  lower  ^^k 
of  tlie  visual  field  progress  outwardly  and  finally  ild 
BO  that  thii  field  of  vision  appears  contracted  trvm  \ 
sidles.     The  further  r^sduction  of  the  field  of  viao 
then  very  exceptionally  concentric;  as  a  rule,  it  h  i 
tructed  to  a  small  alit,   whose  direction    n 
always  diagonal,  and  in  which  more  or  less  clear  ] 
oeptions  are  still  possible.     Sooner  or  later  this  remainder  of  retinal  sensibiliiy  i 
disappears^  and  absolute  amaurosis  occurs  {Fi^viirrj  Pig.  45),  | 

Often  enough,  howevej^  limitations  of  the  visual  field  are  entirely  absent  (£*^ 
qfteiir),  the  diminution  of  the  aeuteness  of  vision  is  everywhere  quite  proportioDilg 
or  there  occur  very  irregularly,  more  or  less  sbari>ly-defined  def eda  in  the  field  iM 
vision  (G^raefe^  Land^sberg),  I 


Vif.'UL 


The  c*a*e  of  harincft*  In  the  dsion  is  doobtl^iM  intimately  eonn^ted  with  the  <i»p*dti«| 
llie  dioptric  media,  as  it  usual  tj  incrcancH  and  dimininheH^  and  even  diaA^ppoaTs  with  the  kH 
Is  th«  name  wny  ih«  biigbtneftn  that  ir  to  be  Jteen  bfoioirl  a  light  in  a  dark  place,  u  t^  bei 
pnted  io  the  opaciticB  ;  it  ia  a  purely  physical  pho^omenon,  which  proh&bly  depcnd<»  do  i 
rupfcioo  &f  tbo  rays,  Tb©  arrangoment  of  the  Taiiouj  eolorf  pollute  to  thia.  InMmuch  «i  ih« 
ling  of  colorfl  dijiappeare  if  the  pupil  Ip  contracted^  or  the  |»iietit  loolu  through  a  aiuall  ha^t^  ii 
ii  to  he  Buppofted  that  tho  rayi  paasiug  through  the  peripheral  p&rta  of  the  nuKlia  ] 
most  iu  the  tle^dation  catiAed  hy  the  infcerfi^renee  {IlttfmanMi^), 

The  perception  of  aniDky  aloudinea^  of  the  vistia]  field,  aod  especially  aiottial  dark 
the  latter,  are,  en  the  contrary,  the  eiprcpision  of  an  actual  disturbance  of  the  retina  i 
nerve.  Tbcy  are  partly  to  bo  atcrilicd  to  the  miitcrial  changcn  of  the  tlMue  of  the  y^ptic  i 
and  retina.  They  are  partly,  however,  to  be  rcfcrrofl  to  increase  of  the  intra-ooTLlar  prcatiia 
It  in  oertaiQ  that  sneh  darkeniugi  may  be  arttdcially  excited  in  a  nomml  ooodibion,  if  l>M 
icnjiion  of  the  ncletotlea  i»  elevated  to  Knob  a  degree  by  external  pressure,  that  the  aitrTia 
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Wgin  to  pnliaU.  On  tli«  other  ride,  this  view  is  supported  by  th«  fact  of  the  influenoe  whioh 
tbo  zdAzatUm  of  the  tenrion  of  the  oftpsnle  exerdfles  upon  the  impairment  of  virion. 

It  appears  that  the  increase  of  resistance  which  the  arterial  blood  meets  with  on  its  entrance 
into  the  interior  of  the  eye,  is  the  proximate  caose  of  these  obscurations  of  the  field  of  virion, 
inasmnch  as  by  it  a  returdation  of  the  capillary  current,  and  therefore  of  the  assimilation,  is 
necessarily  produced.  Such  disturbances  established  in  a  mechanical  manner  may  probably 
fie  at  the  bottom  of  those  cases  of  complete  blindness  occurring  often  very  rapidly  in  the  course 
of  aenie  glaucoma;  for  here  neither  an  excavation  nor  any  other  material  change  can  be 
demonstrated  in  the  commencing  stages  of  the  process  from  which  the  absolute  blindness  could 
be  inferred. 

The  limitations  of  the  field  of  virion  are  in  part  certainly  a  consequence  of  the  laceration  and 
bwwting  of  the  nerve-fibers  in  the  region  of  the  excavation.  The  regular  limitations  can  be 
fgphanfd  from  the  ciroumstance,  that  the  nerve-fibers  running  in  great*  bows  to  the  periphery 
of  the  retina,  seem  to  pass  through  the  middle  of  the  lamina  cribrosa,  and  therefore  exactly  in 
that  part  which  experiences  the  greatest  distortion  and  stretching  by  the  excavation,  whilst  the 
fiwrs  of  the  op^  nerve  going  towards  the  macula  lutea^  at  least  those  near  the  eyeball,  are 
probably  ritoated  on  the  extreme  periphery  of  the  nerve  trunk,  and  hence  suffer  proportionally 
fittle  by  the  yielding  of  the  lamina  cribrosa  {Leber).  Still  this  hypothesis  does  not  suffice  to 
explain  the  many  deviations  in  the  form  and  position  of  the  defects  of  the  field  of  virion.  Still 
other  drcumstances  must  act  in  connection.  This  is  particularly  true  of  the  very  irregular 
•haiply-defined  interruptions.  According  to  later  investigations  it  appears  that  the  extrava- 
Mtod  prodncts  connected  with  the  stoppage  of  venous  circulation,  which  detach  the  layer  of 
rods  and  oones  from  the  superjacent  retinal  layers,  and  which  are  adherent  to  the  choroid, 
TCBUDding  us  of  the  exudative  forms  of  retinitis,  play  an  important  part  in  the  formation  of 
» defects  {Graefe^  Leber). 

The  limitations  of  the  visual  field  and  the  final  amaurotic  blindness  are  the  results  of  the 
and  degeneration  of  the  nerve-filaments  in  the  excavation,  as  well  as  of  the  gradual 
I  of  the  atrophy  within  the  globe,  and  of  the  optic  nerve.  It  is  remarkable  that,  with 
already  existing  amaurosis,  the  patient  is  often  deceived  about  the  state  of  his  eye,  by  subjec- 
tive illnmination  of  the  visual  field.  At  certain  times  of  day,  or  on  certain  regularly  returning 
days,  he  sees  the  entire  visual  field  in  a  bright  whitish-yellow  or  bluish  light,  and  is  only  too 
mnofa  inclined  to  consider  this  as  an  objective  perception.  This  deceptive  sensation  is  the  ex- 
pression of  the  inflammatory  excitement,  in  which  the  elements  of  the  optic  nerve  are  main- 
tained by  the  glaucomatous  process  gradually  progressing  in  them  in  a  centripetal  direction. 
Since  this  progress  is,  as  a  rule,'  slow,  the  patient  often  counts  his  bright  and  dark  days,  after 
the  gk>be  has  long  been  hopelesriy  atrophied. 

^  The  symptoms  occmring  with  glaucoma  are  chromopsia,  photopria,  and  pain. 
These  are  very  inconstant,  and  may  vary  in  all  posrible  degrees  of  intensity.  Ap- 
pearances of  sparks  and  colors  are  partly  connected  with  disturbances  of  circulation, 
and  are  decidedly  increased  by  increase  of  the  latter.  Pain  may  be  absent  through- 
cmt  In  inflammatory  glaucoma,  however,  it  is  often  very  severe,  occarionally  even 
ezoetriye.  It  often  radiates  in  various  directions.  Maddening  headaches,  especially, 
are  common  accompaniments.  Sympathy  of  the  stomach  also  often  shows  itself, 
mnd  in  some  cases  nausea  and  vomiting  are  observed. 

Etiology. — ^Pore  glaucoma  develops  itself  as  a  rule  only  in  eyes  which  have 
a  stiff,  rig^d  sclerotic.  Such  an  unyielding  capsule  ofifers  the  most  favorable 
gnmnd  for  congestion  in  the  internal  circulation,  and  this  increase  of  the  intra- 
octilar  pressure  is  the  actual  nucleus  of  the  affection.  A  rigid  capsule  exercises 
on  the  one  hand  a  much  slighter  regulatory  influence  upon  the  circulation  in  the 
interior  of  the  eye,  and  on  the  other  it  renders  the  dilatation  of  the  emergent 
Tessels  difllcult,  when  an  increase'  of  the  effective  arterial  lateral  pressure 
demands  the  acceleration  of  the  venous  blood  (p.  2, 4E).    In  addition  to  this  it 


occura,  that  according  to  cvory  probability  the  rigidity  h  cot  iimforaily  devolopt^d 
in  ftL!  parts  of  the  ecliirotie,  but  is  conccntratud  in  its  cxterttal  lajers*  In  fact 
not  the  slightest  increase  of  drcmnJerence  can  be  demonstrated  in  gbincomntona 
eyes,  which  haye  been  for  a  long  time  of  a  bony  hardnesa;  eome  ind«?t!tl  hare 
daimed  to  have  recognized  rather  a  diminution  in  diameter,  and  trae«  it  back  tu 
contraction  of  the  sclerotic  in  consequence  of  fatty  dngeneration  (C*H^n«,  Cast^i). 
On  the  contrary  a  very  great  clistention  of  the  cribrifonn  faacia  is  seen  in  the 
excavation,  and  in  the  development  of  thu  ring  of  connective  tissue  a  considemble 
tearing  and  displacement  of  the  posterior  zonefi  of  the  inner  scleral  layer»  which 
eiaod  in  direct  connexition  with  the  cribriform  membrane.  The  yery  great  dis- 
tention of  the  cribriform  membrane  induces  necessarily  a  partial  narrowing  of 
its  interstices  and  %rith  this  a  drawinj;^  together  of  the  separate  main  trunks  of 
the  retinal  vciuK  while  their  Iwiidiug  in  under  the  w^all  of  the  exciiv&tioa  easily 
leada  to  compression  of  those  nutrient  vessels  which  are  immediately  connected 
with  the  region  of  the  choroidal  circulation.  It  is  also  easy  to  imagine  that  thc^ 
laceration  and  dieplacementj  which  the  posterior  zone  of  the  internal  sderal  layem 
undergo^  causes  a  diminution  in  calilier  of  the  t^fl«  aortieotiFf  which  enter  very 
obliquely  through  the  sclera  at  the  equator.  We  therefore  find  that  the  excaratioa 
itself  IB  a  cause  of  the  congestion,  and  tlms  cause  and  effect  maintain  and  iiicreasf* 
each  otlier  alternately.  If  however  the  tongestiou  exists  for  a  length  of  timt't 
obstruction  and  permanent  oblitt?rafian  of  single  emergent  vessels,  with  or  with- 
out the  aid  of  intlaminatory  infiltrations,  which  is  of  so  much  the  greater  conse- 
quence, as  their  number  is  very  limited^  the  congestion  becomce  then  a  per* 
manent  one,  the  natural  means  of  exit  do  not  any  longer  enlBt^  venous  blood 
continuefi  to  flow  off  by  collateral  channels,  even  when  the  original  caust?8  of 
congestion  have  long  since  disappeared,  and  the  globe,  having  atrophied, 
has  become  shrunken  and  soft  The  rigidity  of  the  capsule  of  the  globe  is  quite 
common,  and  is  pretty  frequently  hereditary  in  many  families,  even  in  race&— for 
example,  the  Jews.  The  predisposition  is  the  only  thing  that  is  congenital,  but 
is  wont  to  develop  itself  very  rapidly  with  advancing  years.  To  this  predisposi- 
tion is  due  the  very  early  appearance  of  glaucoma,  the  development  of  which  occurs 
between  the  twentieth  and  thirtieth  years,  or  even  during  childhood.  As  a  rule, 
however,  the  loss  in  elastic  extensibility  is  to  be  referred  to  the  senile  change 
of  the  capsule  of  the  globe,  and,  as  a  result  of  this,  glaucoma  is  also  a  disease 
pre-eminently  of  advanced  life,  and  occurs  usually  after  the  fiftieth  year.  The 
intimate  relations  which  can  very  frequently  be  demonstrated  between  the  rigidity 
of  the  sclera  and  atheromatous  processes  in  the  walls  of  the  vessels,  explain  the 
remarkable  etiological  significance,  which  has  been  from  of  old  attributed  to 
gout 

Where  the  rigidity  of  the  sclera  appears  as  an  habitual  state,  material  changes  should 
certainly  be  absent  in  the  tissue  of  the  sclerotica.  In  other  cases  similar  processes  to  those 
in  the  arcus  senilUy  and  the  atheromatous  degeneration  of  the  vascular  system,  may  be  at  the 
bottom  of  it,  so  much  the  more  that  such  conditions  are  almost  constant  aooompanimwita 
of  glaucoma.  The  microscope  has  proved  a  ta,ttj  degeneration  to  be  the  proximate  oanae 
(Cocciua).  It  appears  however,  according  to  chemico-microscopical  inrestigationa,  that  it  is 
a  question  rather  of  chalky  deposits  than  of  the  formation  of  fat  (Dondera), 

Statistics  lead  us  to  bcJieve  that  the  eyes  affected  by  glaucoma  are  in  a  very  large  per- 
centage hypermetropic,  scarcely  a  fourth  myopic  in  a  low  degree,  and  only  very  exoeptionaQy, 
if  ever,  highly  myopic  (Laqueur^  Hydl),  It  appears  that  in  a  hypermetropic  struotore  of 
the  eye,  the  greater  thickness  of  the  solerotio  inareases  its  unyielding  properties;  the  fact 
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r  also  be  of  importoiioe,  that  in  eyes  of  smaller  ouromnferenoe  the  same  amoant  of  lateral 
I  it  distributed  apon  a  smaller  number  of  component  partM ;  the  tension  with  the  same 
fntaroenlar  pressnre  will  therefore  be  greater  than  in  eyes  of  more  considerable  size. 

If  the  rigidity  of  the  capsule  of  the  globe  has  reached  a  certain  height,  the 
aligfatest  shock  suffices  to  cause  the  glaucoma  to  break  forth.  It  is  therefore 
Tery  usual  that  the  exciting  cause  remains  entirely  unobserved  by  the  patient,  and 
the  affection  develops  itself  apparently  spontaneously. 

In  many  cases  general  disturbances  in  the  circulation — ^for  example,  temporary 
increase  of  the  cardiac  pressure  or  slight  obstructions  in  the  region  of  the  superior 
reoMk  cava — ^may  be  the  proximate  cause,  since  they  propagate  themselves  to  the 
internal  vessels,  but  can  not  be  compensated  for  rapidly  enough  on  account  of 
the  abnormal  relations,  and  hence  remain  permanent 

In  other  cases,  however,  there  are  certainly  purely  local  disturbances  in  the 
circolatiou,  which  give  rise  to  glaucoma.  Still  the  slight  compensatory  increase 
of  contents  of  the  choroidal  vessels  after  violent  action  of  a  mydriatic  is  some- 
times sufficient  to  induce  the  glaucomatous  process  in  eyes  predisposed  to  it  (Qra/gfe^ 

Moat  usually,  however,  paralyses  of  the  vessels  may  be  brought  into  account, 
which  are  exdted  in  a  reflex  manner  by  the  ciliary  nerves  in  the  region  of  the  internal 
circulation,  and  by  means  of  the  dilatation  of  the  caliber  of  the  vessels  are  in  a 
position  to  produce  as  well  an  increase  of  the  effective  lateral  pressure  in  the  arteries, 
as  a  retardation  in  the  rapidity  of  the  venous  reflux. 

At  any  rate,  irritations  of  the  trigeminus,  and  particularly  of  the  sensory  ciliary 
nerresy  play  an  important  part  in  the  etiology  of  glaucoma.  On  the  one  side, 
Bsmely,  neuralgia  of  the  fifth  nerve  has  already  been  repeatedly  demonstrated  as  the 
proximate  cause  for  the  occurrence  of  glaucoma  {Wegner^  Eutchinsouj  Hippd^ 
G-Htnhagen) ;  on  the  other  side,  however,  external  injuries  and  various  kinds  of  in- 
flammations which  may  cause  irritation  of  the  ciliary  nerves  usually  act  as  evident 
exciting  causes  of  the  affection.  Moreover,  it  is  an  undisputed  fact,  that  wounds 
and  inflammations  which  in  themselves,  or  by  their  consequences,  can  excite 
irritated  conditions  in  the  ciliary  system,  and  maintain  them  for  a  long  time,  lead 
tolerably  frequently  to  increase  of  intra-ocular  pressure  and  to  excavation  of  the 
opdc  disk  in  eyes  not  previously  disposed  thereto,  and  generally  to  conditions 
which  have  much  in  common  with  true  glaucoma,  and  therefore,  as  regards  their 
origin,  should  be  classed  as  secondary  glaucoma. 

This  influence  which  the  sensory  ciliary  nerves,  nnder  diseased  conditions,  may  exert  upon 
ill*  intra-ocolar  pressure,  has  been  claimed  as  evidence  of  the  secretory  nature  of  the  glauco- 
matous inflammation.  Besides  the  objections  already  mentioned,  and  the  results  of  new 
physiological  investigations  instituted  with  improved  instruments  (Adamiik),  the  fact  may, 
bowerer,  be  brought  to  bear  against  the  view  that  glaucoma  is  dependent  upon  a  kind  of 
■€Cfetoty  nenrosis,  that  the  increase  of  tension  in  the  disease  nnder  consideration  lasts  for 
months  and  years,  presupposes,  therefore,  a  pathogenetic  cause  acting  for  an  equal  length  of 
tima  A  venous  congestion  in  connection  with  the  continuously  acting  blood-pressure  may  be 
w«n  ooondered  as  such  a  cause,  but  scarcely  a  nervous  irritation. 

Among  the  pathological  conditions  which  are  connected  most  frequently  with 
g^ancomatous  increase  of  tension  and  with  excavation  of  the  optic  disk,  we  may 
hudada  anterior  synechia),   old  pannus,  as  well  as  dense,  extensive,  and  deep 
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oomeal' dcatricra,  particularly  when  they  tend  to  progrefisive  S(^as{^;  further, 
]ramfflt>ua  and  wide  posterior  synediwei  particolarly  after  complete  closure  of  the 
pnpil ;  oblique  positiom  of  the  lens  on  account  of  partial  attncluweiit  of  the  capi^ule 
to  ectatiic  eomeal  dcatrices^  or  on  account  of  un&ymmctrical  atretching  of  the  cilifiry 
body  in  fetajihylomatous  formations  of  tbe  anterior  half  of  the  globe,  or  by  reason  of 
partill  rupture  of  the  zonuhi^  in  the  latter  two  cases  by  pref ercncc^  when  the  crystal* 
Hue  lena  oscillates,  and  consequently  causee  mechanical  injuries  to  the  po^benor  sui^ 
£ms6  of  the  iris  and  ciliary  body ;  injuries  of  the  capsule  of  the  leim,  m  so  ikr  as 
auij  cause  a  swelling  of  the  leue  substance,  its  projection  through  the  wound  in  the 
oapsole,  and  by  these  means  a  pushing  forward  of  the  iris, 

fHiesG  condttiondf  it  is  true,  may  exist  as  a  rule  for  a  rery  long  time,  particularly 
when  iil€y  affect  the  young,  without  any  signs  of  secondary  glaucoma  making  their 
•ppeanmce,  In  the  mean  rime,  the  older  the  person  becomes,  and  the  more  quickly 
tiie  lenile  changes  are  developc^d,  the  dispodtson  become©  so  much  the  greater, 
iU^tor  fihocks  so  muc!k  themot^  caaily  suffice  to  prod  nee  permanent  renous  conges^ 
Hon.  Moreover,  the  glaucomatous  affection  appears  sometimes  als^}  under  lueh 
COncUtiotia  in  indiyiduaK  whej^  there  is  properly  no  aieailo  change,  and  where  the 
noniial  hardness  of  the  second  cje  does  not  admit  of  presupposing  a  habitually  rigid 
•den*  We  must,  therefore,  assume  either  that  conditions  for  pennantoit  yenoua 
Oongostlcn  lie  in  the  paralysis  of  the  Tesaels  themselres,  or  that  secondary  chajsges 
of  tbB  sclera  prepare  the  way  for  the  glaucomatous  process.  M 


The  peonllar  porodain-Uka  appetaaoe  of  thd  Mien  of  tiie  «f»XMQf  pdhliii^fMiii|kli# 
mam  of  ■eeonchtty  glamwrnm  to  wekaotAMj  uA  UdB  mtt  Iw  dedoo6dlogbiii|ygeailfcrfliii|iA»^| 

zeinrxiing  and  obstinate  afetadka  of  intra-oonlar  inflammatioiia,  to  whkh  the  umiditkui  Aom 
mentioned  are  in  a  high  degree  diapoaecL  In  other  emeu  the  inflammatione  leedt  primarily  at  leoet, 
to  rehkxation  of  the  scleral  tissue  at  well  at  of  the  cribriform  membrane,  farther  on,  bowerer,  to 
staphylomata  of  the  sclera,  and  to  excayation  of  the  optic  disk.  In  these  ectasia,  however, 
under  certain  conditions,  we  may  find  a  source  of  permanent  diminution  or  entire  obliteration  of 
certain  individual  vessels,  which  so  much  the  more  easily  produce  venous  congestion,  at  thit  it 
still  often  favored  by  the  subsequent  sclerosis  of  the  atrophic  sclerotic  tissue.  In  such  a  way  may 
be  explained  the  exceptional  occurrence  of  glaucomatous  increase  of  tension  and  exoavaiaoa 
with  posterior  scleral  staphylomata,  particularly  such  as  are  connected  with  exfeennre  toleio^ 
choroiditis,  without,  however,  the  possibility  of  certain  habitual  dispositions  being  exdnded, 
since  such  conditions  have  become  hereditary  in  many  families  ( Oraefe).  Finally  it  it  evident 
that  inflammations  with  moderate  exudations,  exactiy  like  results  of  choroidal  inflammation, 
occasion  the  mechanical  closure  of  separate  venous  trunks,  especially  when  the  products  infil- 
trate the  scleral  tissue  in  larger  quantities,  without  destroying  its  resistance  to  the  intEa- 
ocular  pressure. 


Spontaneous  retinal  hemorrhages  are  an  etiological  source  of  great  importance, 
as  they  occur  sometimes  in  old  persons  with  a  tendency  to  apoplexy  of  the  bnin. 
These  occur  usually  in  large  number  in  the  neighborhood  of  the  papilla  and 
macula,  form  generally  small  masses,  and  very  soon  unite  under  appearances  of 
retinal  inflammation.  These,  by  the  deep  opacity  and  by  masses  of  exudation  often 
resemble  a  nephritic  neuro-retinitis  (0.  Becker)^  but  are  usually  very  soon  diagnoa- 
ticated  by  the  symptoms  of  advancing  acute  or  subacute  glaucoma.  TiuB  form  of 
glaucoma,  which  is  described  as  hemorrhagic  or  apoplectic,  entirely  without  regard 
to  the  fatal  cerebral  hemorrhages  threatening  the  patients,  is  so  far  of  the  wont 
prognostic  signiflcation,  as  the  extensive  disease  of  the  vessels  which  causes  tiiem 
paves  the  way  for  a  similar  result,  almost  in  half  of  the  cases,  in  the  second  ey« 


GLAUCOMA. — 0AU8B8.  313 

«  ibort  time,  so  that  the  only  therapeutic  means  of  aid,  the  iridectomy, 
r  fuls  in  accomplishing  its  pnipose  {Coecius,  Laqueur),  The  operation  may 
gM^flsaly  cause  enormoiis  retinal  hemorrhages  which  hasten  the  final  atrophy  of 
Slh^obe  (jGraefe),  In  other  esses  the  iridectomy  indeed  removes  the  very  intense 
iiiiiibiift  new  attacks  soon  appear  with  increased  violence,  and  here  the  operation 
1^  do  nothing  more,  so  that  in  many  cases  we  must  resort  to  enucleation  {Bagen- 

[A  mm  of  moooonlar  glanooma  fopenreniag  on  binocular  retinitb  hemorrhagica,  reported 
I^DL  &  St  John  Boom.  M.  D.,  of  New  York,  in  the  Tranaactiona  of  the  Ameiioan  Ophthal- 
^^ri^fual  Suoietj  for  1809.] 

Olim. — Glancoma  presents  great  varieties  in  its  commencement,  development, 

^ [whole  course,  which  are  of  the  greatest  practical  importance ;  so  that,  in  fact, 

t^hsTe  been  made  a  ground  of  division,  and  a  series  of  different  forms  distin- 
^pttid  from  them,  which,  however,  ore  variously  oimnected,  and  often  pass  into 
iHb  other.     (Oraefe.) 

A.  In  certain  eases,  glaucoma  appears  as  such  from  the  commeuceinent,  without 
l^PMoliar  signs  preceding  it. 

L  The  development  of  glttuooma  is,  under  such  circumstances,  often  quits 
'■Mticed,  quietly  progressing,  so  that  the  patient  overlooks  his  state,  ui:d  is  often 
ht  disturbed  when  the  disease  is  far  advanced.  Patients  usually  complain  of  a 
^U  diminution  of  vision  in  one  or  both  eyes,  which  occasionally  and  ten  porarily 
:iapecisn7  marked  as  well  in  distant  as  in  near  vision,  in  reading,  writing,  &c  On 
rin  ctrefii]  examination,  we  find  a  decided  decrease  of  accommodation  and  refrac- 
^Im,  often  also  hypermetropia,  and  frequently  a  certain  obtuseness  of  the  retina. 
Ik  weaker  eye  usually  feels  somewhat  harder,  indicating  an  increase  of  the  intra- 
pressure.  The  pupil  is  frequently,  but  not  by  any  means  always,  somewhat 
and  more  sluggish  in  its  motions;  the  dioptric  media  are,  however,  without 
inrptible  change.  Ophthalmoscopically,  we  perceive  a  partial  or  even  total,  if 
ilrtqute  fully  developed,  glaucomatous  excavation,  with  or  without  decided  displace- 
■■t  of  the  poms  opticus,  much-enlarged  venous  trunks,  and  the  occurrence  of 
■krial  pulsation,  on  a  comparatively  slight  pressure  of  the  finger  on  the  globe 
r  Am  a  noD-infiammatory  or  simple  glaucoma  exists. 

Glaoooma  may  remain  in  this  state  for  months,  or  even  longer,  without  a  material 

ihsfs  in  the  symptoms,  and  especially  without  the  impairment  of  vision  being 

iwidedly  increased ;  but  the  excavation  increases  more  and  more.    As  a  rule,  how- 

ow,  Tery  perceptible  increase  of  symptoms  is  felt ;  the  disease  progresses  gradually, 

*  with  temporary  exacerbations    and   remissions,  or  iniermia'iions;    the  globe 

harder,  the  congestions  become  more  and  more  distinct,  the  cornea  less 

'e,  the  aqueous  chamber  narrower,  the  pupil  wider  and  more  sluggish,  or 

•m  fixed,  the  excavated  papilla  acquires  the  peculiar  pale  color  of  atrophy,  the 

of  the  visual  fidd  increases,  while  simultaneously  central  sharpness  of 

dimioishes  more  and  more,  and  finally  complete  amaurosis  exists. 

Hot  onfrequently  all  these  symptoms  reach  a  maximum  development;  the  com- 

|kcdy  blind  eye  becomes  hard  as  bone,  the  cornea  anffisthctic,  the  aqueous  .chamber 

ifaott  nothing,  the  otherwise  unchanged  iris  is  reduced  to  a  narrow  ring,  the  deeply* 

■esTitcd  papilla  is  greatly  atrophied,  without  symptoms  of  inflammation  ever  having 

ciisriy  appeared.    Sometimes  the  state  above  described  exists  for  a  long  while,  even 

fcr  yesre.  till  finally  the  appearance  changes,  with  all  the  symptoms  of  phlogosis. 

lore  frequently,  however,  evident  inflammations  occur  earlier ;  the  affection  acquires 


th%  eliaraoter  of  Inflatntnatorj  glai^coiDfu  This  ooonra  sudden! j  under  the  fonn  of 
an  acate,  ecTere,  iDHanimfltorjr  attack ;  or  graduflllr,  and  then  usual Ij  Ijy  starts,  that 
ia,  under  the  action  of  eligbt  and  ©vaneeoeut  iigtirie'*,  and  with  more  or  leas  convplet© 
mtemLidsiaus*  The  atta^ka  announce  themaeWea,  under  Boch  drcumaraneeA,  bj  rapid 
dimiaolion  and  cloudiness  of  yisum,  frequently  also  bj  cUiarj  nearosls;  objeotivelj 
by  rapid  iocreas©  of  iutraooular  preaaure,  great  dilatatiou  and  immobUiry  of  the 
pupil  J  as  well  aa  by  diflool  oration  of  the  iris^  aotnetimea  also  by  congestion  of  tlje 
efiiacleral  vessels  and  formation  of  a  vascular  wreath,  but  especially  by  ha^ine^s  of 
the  media.  These  symptoma  are  mnr©  or  less  clearly  pronounced  according  to  the 
tnt^n^ity  of  the  tempE^r^j  attack^  and  often  change  in  degree  in  a  few  houn^ 
Us^ually  the  attacks  are  fdight  at  first,  bat  increase,  little  by  liUlo  If  nut  regularly,  in 
regard  to  intensity,  duratioUj  aud  frequency,  till  dually  the  disease  a|>|>eai's  ooQStantly 
of  the  iudammatory  character,  aud  tienoeforth  only  ri^tnits. 

2.  lu  certain  casiei  glauccmia  appeara  from  the  first,  without  any  ^igua  whatever 
priM^li Hg  it,  as  a  more  or  less  severe  acute  isilammatjoiif  and  develops  completely 
in  a  short  time« 

Exception  ally,  in  eyes  preTionsly  normal,  riaion  ia  deatroved  ^tirely,  or  reduced 
to  the  indtatinct  pcrceptioa  of  light  in  a  few  hours,  or  even  half  hours  (fulminating 
glaucoinn).  Nothing  la  to  be  obseryed,  objeeti  vtly,  but  a  decided  elDudiae^  of  the  dJop^ 
ti'io  media,  and  great  congeation  of  the  retinal  vessels;  increased  tension  is  only  #t/^- 
qu^ntly  observedp  but  Increase's  rapi^ly^  while  more  or  las^  miu'kifd  ediary  netirosis 
aad  ayniptoioa  of  oougestijti  ap|>ear  in  the  epis^lera.  Juat  as  ofL^n,  however,  the 
bliiidtieas  ia  combined  witli  the  I&4-njentioned  sympti^ns  froiu  the  very  comniencv- 
meut.  The  fulminating  glaucoma  bear^  from  ltd  atJirt  the  character  of  inflammatory* 
and  li  distingubbed  from  the  ordinary  acnie  form  by  the  audden  bundneas  and  the 
glaao«>ma,  rapid  development  of  the  other  aymptoma,  and  aoon  ohaQges  into  the  latter 
form.  Fulminating  glaucoma  has  been  observed  especially  beyond  the  age  of  fifty* 
five ;  in  hereditarily  disposed  individuals,  however,  it  occurs  also  at  puberty.  It 
always  leads  in  a  very  short  time,  in  a  few  weeks  or  days,  to  glaucomatous  exoava- 
tion,  and  degenerative  atrophy  of  the  deeper  parts  of  the  eye.     (Oratfe.) 

B,  In  the  great  majoiity  of  cases,  premonitory  signs  precede  the  glaucoma  for  a 
longer  or  shorter  time.  Tlie  repeated  occurrence  of  headache  usually  opens  the 
series.  The  eye  itself  appears  somewhat  tense,  and  some  enlarged  veuo  la  trunks 
appear  on  its  surface.  Then  more  or  less  evident  inflammatory  attiicks  ooonr,  which 
announce  themselves  subjectively  by  rapid  and  decided  decrease  of  the  accommo- 
dation and  of  the  refraction,  by  foggy  vision,  the  peculiar  play  of  colors  around  a 
flame,  and  often  also  by  varying  grades  of  ciliary  neurosis ;  and  objectively  by  marked 
increase  of  intraocular  tension  and  evidences  of  congestion,  further  by  dilatation 
and  fixedness  of  the  pupil;  often,  also,  by  narrowing  of  the  anterior  chamber,  bat 
especially  by  more  or  less  cloudiness  of  the  aqueous  and  vitreous.  In  greater 
intensity  of  the  ophthalmia,  even  limitations  of  the  visual  field  occur.  Sometimes^ 
also,  the  arterial  pulse  may  be  seen. 

These  attacks  recur  more  ur  less  frequently,  with  or  without  external  oansea,  at 
irregular  intervals  or  periodically ;  but  usually  recede  completely,  or  at  most  leave 
behind  a  somewhat  increased  tension  of  the  eye-ball  and  a  decided  diminution  of 
accommodation,  or,  perhaps,  also  of  the  refraction.  The  preliminary  stages  may  last 
for  a  long  time,  even  for  years.  Usually,  however,  they  end  soon,  even  after  the 
second  or  third  attack  has  developed ;  that  is,  a  regular  intermission  does  not  again 
occur,  but  certain  symptoms  belonging  to  the  glaucoma  remain  permanently.  In 
this  relation  various  decided  diflferenoea  are  to  be  noticed. 
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1.  hmaj  etses,  after  one  or  other  attack,  the  typical  inflammatory  symptoms 

,  enept  that  the  glohe  remains  considerably  harder,  the  aqueous  chamber 

V, tbe pnpil dilated  and  singgisli,  or  immovable;  quite  gradually  the  charac- 

eexeandon  of  the  optic  disc  develops,  while,  simnltaneously  with  increasing 

I  of  aeeommodation,  a  very  disturbing  susceptibility  of  the  retina  and  an 

;  limitation  of  the  field  of  vision  show  themselves.    Then  we  have  a 

glucofua,  which  either  exists    as  such  for  a  long  time,   and  develops 

I  ud  more,  or  else  by  further  manifest  inflammatory  attacks,  which   recur 

itisoetotime  and  again  entirely  recede,  it  spasmodically  approaches  its  termi- 

1  bother  cases,  after  several  attacks,  the  inflammatory  symptoms  do  not  entirely 
b;  they  only  remit,  sooner  or  later  to  start  anew.    Often  the  process  vibrates 

i^fir  months  and  years,  between  exacerbation  and  remission,  tili  it  Anally  termi- 

I  with  the  extreme  development  of  tlie  symptoms  occurring  in  glaucoma.    In 

i  dies  ve  speak  of  chronic  inflammatory  glaucoma. 

1  Finally,  it  happens  that,  afrer  a  longer  or  shorter  duration  of  the  prodromal 
I  the  ghoooma  breaks  out  all  at  once  under  the  form  of  an  intense  inflamma- 

flttaek.  Intense  pain  in  the  head,  a  niaddouing  ciliury  neurosis,  and  often,  also, 
iCire  appearances  of  light,  occur  suddenly ;  visi(m  diminishes  decidedly,  or  is 

ilj  removed.    The  episcleral  tissue  and  conjunctiva  appear  thickly  injected,  the 

r  cften  iwelled  to  actual  chemosis.  The  globe  has  become  remarkably  hard,  the 
i  haz;,  the  aqueous  chamber  narrowed,  the  aqueous  humor  cloudy,  the  iris 
f  diseolored,  the  pnpil  immovable,  dilated,  and  irregular,  the  vitreous  not  trans- 
» 9o  that  the  examination  of  the  fundus  becomes  impossible.    Often  a  few 

I  oreren  hours  suflSce  to  complete  the  picture  of  glaucoma  in  all  these  detnils.  It 
fcsnallj  a  painful  night  that  brings  the  disease  to  development  in  its  completeness. 
Mee,  ondersoch  circumstances,  the  disease  is  called  acute  inflammatory  glaucoma, 
knmaioaa  few  days  or  weeks,  with  more  or  less  decided  remission?,  at  this  degree, 
»f«n  increases;  but  after  this  time  the  inflammatory  symptoms  decrease  perma- 
Mndvor  temporarily.  Still,  the  globe  and  its  functions  do  not  return  to  the  normal 
•■^  bnt  the  process  rather  advance^)  further  and  further  after  entering  the  chronic 
^,  till  fmally  all  trace  of  sen>itiveness  to  light  has  disappeared,  and  in  individual 
frt  of  the  globe  degenerative  atrophy  appears. 

i  This  state,  which  may  be  called  complete  glaucoma  (jjlaucoma  ahsoVutum^  can- 
*^matum),  is  characterized  objectively  by  bony  hardness  of  the  globe,  develoj)ment 
tfiTeiy  coarse  venous  net-work  on  the  anterior  half  of  the  sclera ;  by  decided  rigidity, 
^iAicency  in  places,  and  a  peculiar  porcelain -look  of  the  atrophied  sclera;  by  flat- 
^i^oat  of  the  border  running  between  the  latter  and  the  cornea;  smoky  opacity 
'the  entirely  aniesthetic  cornea  ;  obliteration  of  the  aqueous  chamber;  retraction 
f the  iris  to  a  small  ring,  which  is  always  discolored,  and  in  some  places  is  com- 
iBcljr  robbed  of  pigment,  so  that  the  amnective-tissue  stroma  appears  in  the  form 
a  bloish-white,  fine  net-work,  or  in  thick,  tendinous  patches  ;  by  pigment  atrophy 
the  choroid  and  the  symptoms  of  a  highly-developed  glaucomatous  excavation, 
tb  partial  or  entire  absence  of  the  central  vessels,  and  their  replacement  by  col- 
^fil  drealation,  with  marked  contraction  of  the  pulsating  arteries  and  the  tendi- 
if  appearance  of  tlie  floor  of  the  excavation  peculiar  to  atrophy. 
Absolute  glaacoma  often  exists  months  and  years  without  any  material  change  in 
irmptoms  only  the  atrophy  in  individual  parts  of  the  eye,  especially  in  the  iris, 
mid,  and  optio-nerve  entrance,  always  appears  more  distinct,  and  sooner  or  lat^r  a 
ractona  cloudiness  of  the  lens  occurs.  So-called  glaucomatous  cataract  is  developed 
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In  consequence  ortLa  impalnneiit  in  the  natrltioD*    Freqamtlj,  lioweTer, 
touns  chtinge  fiorn  time  to  time,  in  ia  far  tbat,  after  fta  before,  inS&mm&tioni 
which   uftually   run  Uieir  course  with   headaebe,   ciliitrj  neurosis,  and  sobj 
perceptions  of  liglit,  often  continue  for  &  long  time,  und  then  render  life  s  bufdi 
the  patient.     They  soiDeiimefl  rtocurBpiintanc^ouBl^,  Pome times  aa  a  refiult  of  nl 
OAUse,  and  in  fact  tbe  slightest  injurious  influence^  m  an  error  of  dtet^  d^c,  sufikvi  U 
produce  them, 

C  Secondary  or  consecntire  (^lancoma  bears,  on  tbe  whole,  the  cbarACt«r  of  tk 
aoute  or  chrgnio  Inflammatorj  form^  runs  a  eimikr  course,  and  is  distinguiabef!  ^m 
it  by  being  preceded  and  flc<?omj>aDifd  bj  tbe  pritnarj  disease*  i 

]t  muit  not  be  eontbnt:^ded  with  complicated  ghuamui^  h  e.,  with  ^ 
gloiicoiiia  which  occasionally  develops  itself  with  oUier  pathol0glcal  p 
hi  tbe  eye,  without  a  direct  eonoectioti  between  tbe  causes  of  the  two  dii 
lliUM^  glaucumii  occurs  sometimes  in  eyes  where  the  lens  waa  already  catarsctOM 
Tn  some  ca^g^  also,  glaucoma  is  cornpHcated  with  cerebral  amaurosis.  The  «ai4| 
i trophic  ditcoh>rati  on  of  tlie  papilla  which  is  being  excavated,  and  the  perliibwJ 
llmitatlou  of  the  Tisual  fields  together  with  the  evideuees  of  the  cerebr&l  difiesHi  pN 
tbe  symptoms  for  correctly  diagnosticating  tbe  state. 

D,  Glaucoma  always  develops  itself  first  in  ojtf  eye.  It  may  remain  confiai^ 
to  this  ejfe  for  life.  This  is,  however,  exoeedinglj  rare,  and  only  ooour*  ift«i 
a  severe  earternnl  injurious  infiuenoe,  as  a  blow,  &e*,  has  been  the  only  eanse^iil 
where  the  glaocf^ma  ha^  proceeded  secondarily  from  some  disease  confined  to  lb< 
affected  eye.  In  such  cases,  however,  a  prediapoaitiou  always  exists  in  the  otN 
eye,  for  very  often  a  somewhat  severer  attack,  a  cataract  operation,  an  accident^ 
injury,  &o.,  calls  up  the  glaaoornatous  prooesse — a  fact  which  H  is  well  Ut  retn^fabu 
in  practice.  Primary  glaucoma,  on  tbe  contrary,  soaroeiy  ever  remains  monocaltf 
If  one  eye  is  affected,  the  second  is  in  great  danger.  It  is  true,  yeurs  sometimi 
paa^  before  the  disease  shows  itself  in  the  latter.  Very  frequently,  however,  tbi 
preliminary  eymptoiiii  manifest  tbemaalvea  early,  a  few  days  or  weeks  after  ^ 
appearance  of  tlie  glaucoma  in  the  other  eye,  and  the  disease  becomes  binoculsr. 

Besultfl*— With  prt^per  treatment,  under  favorable  ciroumatanceS}  glaucoma  ii  bo 
a  hmiled  degree  curahle*  But  if  left  to  itself^  or  unsuitably  treated,  the  indlvidoi] 
parts  of  the  eye  gradually  undergi>  atrophy,  and  beeome  tncopable  of  reco^eri^ 
their  functions. 

Attacks  of  irido-cboroiditis,  with  exudatioira  in  tlie  pupil  and  ciliary  proofsaei, 
generally  form  the  termination  of  the  morbid  process.  The  globe  then  beccmoi 
softer,  wrinkles  and  sbrivcltt,  while  osseous  scides  are  deposited  on  the  inner  wifl 
of  tbe  globe  J  and  the  rettn^i  is  drawn  up  like  a  funnel,  in  ooneequence  of  the  vitteouf 
humor  having  de^^enerated  into  connective  tissue. 

Partial  or  total  sclero-eboroidal  staphyloniata  exceptionally  develop  in  the  mam 
of  glauooma — a  result  which,  on  account  of  acooiupanying  pressure  on  tbe  cililtf 
nerves,  often  causes  maddening  pain,  and  this  the  more  certainly  the  earlier  ^ 
solera  givea  way,  that  is,  the  less  the  cilim*y  nerves  have  suffered  by  the  diieiKt 
Usually,  under  such  circumstances,  extensive  degeneration  of  the  vessels  abo  oooui^ 
Tliese  frequently  show  themstelvea  in  tbe  eye  by  extensive  extravasation  of  l5loo3 
in  t!ie  interior.  Occasionally  they  appear  to  extend  to  the  base  of  the  brsin— •< 
least  the  symptoms  of  cerebral  bypenemia  indicate  this,  especially  constant  audae^^ 
headache.  Tlie  ati'opiiy  of  the  itidtvidnal  pans  b  tbeu  alwayi  very  decided,  th«iiil 
and  tbe  conjunctiva  are  rotten,  and  tear  like  tinder.  This  state  is  eaUed  glancomt' 
tous  degeneration.     {Gri^/<i.) 
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In  isolated  cases  the  product  of  the  proliferation  is  pns.  It  has  been  found  in 
the  choroid  (SehtDeigger),  But  generally  the  ulceration  is  primarily  confined  to  the 
cornea.  Such  ulcers  may  again  heal.  But  they  often  break  through,  and  finally 
end  in  phthisis  of  the  globe.  Sometimes,  however,  they  become  dangerous  by 
giving  rise,  after  perforation,  to  excessive,  even  exhausting  hemorrhages  from  the 
vascular  coats  of  the  eye  {Rydt), 

Treatmenl — The  first  and  most  important  task  is  to  equalize  to  a  certain 
extent  the  loss  which  the  sclera  has  suffered  in  extensibility,  and  thereby  to  render 
the  conditions  of  circulation  in  the  internal  current  as  normal  as  possible.  The 
means  to  this  end  lie  in  the  interpolation  of  a  cicatricial  layer  of  loose  connective 
tiflsue  in  the  degenerated  tissue  of  the  sclera.  By  these  means  the  possibility 
will  be  ofEered  to  the  external  layers  of  fibers  of  the  sclera,  of  yielding  somewhat 
whenever  it  may  be  necessary,  and  of  doing  away  with  the  abnormal  condition  in 
whidi  venous  obstructions  and  increase  of  intra-ocular  pressure  with  a  rigid  cap- 
sole  are  maintained  and  increased.  For  this  purpose  an  incision  made  as  smooth 
as  possible  through  the  anterior  scleral  zone,  and  several  lines  in  length,  as  is 
recommended  in  the  iridectomy  of  glaucomatous  eyes,  sufiices.  The  excision  of  a 
s^^ent  of  the  iris  is  of  very  secondary  significance  in  regard  to  the  curative  action 
(  WeekeTy  StUling,  Hamer)^  but  is  so  far  to  be  urgently  recommended  for  all  cases, 
as  the  simple  scleral  paracentesis  very  frequently  causes  prolapse  of  the  iris,  even 
in  the  moment  of  operation,  but  more  often  not  till  later,  which,  since  they  can 
not  usually  be  replaced,  may  lead  to  disagreeable  irritation,  and  moi-cover  cause 
a  diafigurcment  similar  to  that  established  by  iridectomy. 

Opbthalmologisti  have  endeavored  to  prove  the  efficiency  of  the  iridectomy  by  the  remits 
of  phynological  experiments  on  animals  (Ilippel).  These  however  can  not  be  here  considexed 
fts  standard,  since  the  measurements  have  been  instituted  with  very  unreliable  instruments, 
nsmely,  with  monometers  (p.  6),  and  since  more  recent  experiments  with  improved  instru- 
meDts  have  proved  the  errors  of  conclusions  based  upon  the  preceding  ones  {Adamuk).  Practi- 
cal experience  is  also  opposed  to  them.  It  is  universally  recognized,  that  even  extensive 
excisions  of  the  iris,  with  a  scleral  wound  not  sufficiently  long,  or  when  they  are  made  through 
»  corneal  section,  can  do  nothing  against  glaucoma.  It  has  been  further  found,  that  some- 
times a  partial  dialysis  and  even  complete  tearing  away  of  the  iris  do  not  cfTect  a  curative 
result  {Aril).  It  is  moreover  a  matter  of  consideration,  that  in  England,  and  especially  in 
AJDcrica,  not  a  few  ophthalmologists,  certainly  endowed  in  a  high  degree  with  good  judg- 
Bient  still  at  this  time  prefer  the  intra-ocular  myotomy  to  the  iridectomy,  or,  according  to 
its  curative  effect,  regard  it  as  equally  valuable. 

We  can  not  now  however  assert,  that  in  the  latter  the  section  of  the  ciliary  muscle  is  the 
— iential  thing,  since  the  incision  is  usually  made  obliquely  through  the  sclerotic,  and  hence 
only  a  small  part  of  the  muscle  falls  in  the  plane  of  the  incision.  Still  less  should  we 
ttMcri,  that  in  the  iridectomy  performed  correctly  the  attachment  of  the  ciliary  muscle 
is  at  an  loosened,  and  that  thus  a  relaxation  of  the  internal  muscles  is  brought  about,  since 
the  line  of  the  incision,  according  to  anatomical  investigations,  lies  entirely  outside  the  range 
of  the  tensor  of  the  choroid.  It  should  also  not  be  forgotten  that  the  ciliary  muscle  is  with' 
omt  any  influence  upon  the  internal  tension  (p.  14).  The  paracentesis  as  such,  that  is,  the 
esqitying  <^f  a  portion  of  the  internal  media,  can  not  however  be  regarded  as  the  real 
aaeana  of  core,  since  the  opening  of  the  chamber  by  a  corneal  incision  would  bring  about 
the  aame  result,  whereas  a  numerous  experience  has  proved  with  all  certainty,  that  even 
repeated  paracenteses  of  the  cornea  often  annul  only  very  temporarily  the  intra-ocular  tension, 
woA  can  not  bring  about  a  lasting  cure  of  glaucoma  {Graefe^  Coccius^  Secondly  Nagel),  After 
aQ  this,  therefore,  there  remains  nothing  but  to  consider  the  division  of  the  most  anterior  zone 
of  the  external  scleral  layers  as  that  means  which  is  most  effective  in  combating  the  glan- 
I  oonditionfi.    Its  influence  upon  the  pathological  increase  of  tension  can  then  be 
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really  naturally  referred  to  the  oonditioxi,  in  agreement  with  the  theory  iMiuned  of  the 
pathogenesu  of  glaucoma  (p.  310),  that  penetrating  wonncU  of  the  sclera  never  heal  by  direct 
adhesion  of  their  edges,  but  always  by  the  deposit  of  a  cicatrix  of  conneotiTe  tiasae  between 
them,  which  proceeds  from  the  conjunctiva  and  the  uvea,  and  penetrates  all  the  incised  parts 
(Lubitikki).  We  should  not  object  to  the  curative  effect  of  the  simple  paraoentesta  of  the 
sclera,  that  cystoid  cicatrices  rather  endanger  the  success  of  the  operation  than  warrant  it 
iArU)y  for  in  this  manner  the  whole  line  of  argument  becomes  deranged.  Neither  the 
paracentesis  of  the  sclera  nor  the  iridectomy  involved  in  it  can  give  a  retrograde  direction 
to  the  already  induced  pathological  processes,  but  can  merely  obstruct  one  sonrce  of  venous 
stasis  by  the  restoration  of  a  certain  degree  of  elasticity,  and  thus  fibvor  resolution.  This 
indication  is  more  than  filled  by  the  cystoid  cicatrization,  for  the  eyes  thus  affected  feel,  as 
a  rule,  softer  than  normal.  If,  moreover,  after  the  paracentesis  of  the  sclera,  the  diminution 
of  the  pathological  hardness  of  the  globe  often  remains  unsatis&ctory,  this  objection  affects 
the  iridectomy  in  like  measure.  It  must  here  be  taken  into  account,  that  a  greater  resistance 
of  the  globe  does  not  necessarily  include  in  itself  an  elevation  of  the  internal  pressure  (p.  1) ; 
further  that  different  degrees  of  abnormal  rigidity  of  the  solera  can  not  well  be  always  neutra- 
lized by  a  similarly  measured  operation,  therefore  by  interposition  of  a  like  quantity  of 
yielding  cicatricial  tissue,  and  that  by  well-performed  paracenteses  of  the  sclera  or  by  iri- 
dectomies of  two  quadrants  of  the  iris,  either  lying  opposite  to  one  another,  or  next  to  one 
another,  the  effect  of  the  operation  in  lessening  the  pressure  is  essentially  increased,  has 
been  proven,  and  corresponding  to  this  in  not  a  few  cases  a  way  has  been  opened  for  resolu- 
tion, in  which  the  simple  paracentesiB  or  iridectomy  has  already  proved  insufficient 

The  paracentesis  of  the  sclera  moreover  in  connection  with  the  emptying  of  a  portion 
of  the  vitreous  has  been  recommended  for  a  long  time  as  a  means  of  lessening  the  hardness 
of  the  globe  (Jfackenzie).  Since,  however,  the  technical  performance  of  the  operation  was 
not  adapted  to  produce  a  permanent  relaxation  of  the  sclerotic,  it  could  only  obtain  transient 
and  therefore  unsatisfactory  results.  Its  union  with  the  iridenJdeisis  {Critchett^  Cocciut)  has 
theoretically  very  much  to  be  said  for  itself,  but  is  to  be  avoided  on  account  of  favoring 
cystoid  cicatnces,  and  subsequent  threatening  irritation.  The  proposal  to  draw  out  the  iris 
very  much  in  iridectomy,  in  order  to  rupture  the  zonula,  and  thus  to  establish  a  connection 
between  the  vitreous  and  aqueous  humors  {Cocchut)^  should  find  few  friends,  in  consideration 
i)f  the  dangers  which  can  accrue  to  the  nutrition  of  the  lens  and  even  of  the  entire  glol>e 
from  a  partial  rupture  of  the  ciliary  body. 

Certain  objections  still  cling  to  iridectomy ;  still  these  are  not  all  in  proportion 
to  the  beneficial  effects  which  usually  follow  a  timely  and  suitably-performed  opera- 
tion, llence  they  do  not  remove  the  indications  for  it,  but  only  render  a  guarded 
prognosis  more  necessary. 

a.  Tluis,  t!»e  sudden  relaxation  of  the  globe,  and  the  over-filling  of  tlie  blood- 
vessels of  the  deeper  tissues  of  the  eye  caused  by  it,  easily  induce  intraocular  hemor- 
rhage, and  this  occurs  the  more  readily,  the  further  the  process  has  already  advanced, 
and  tlie  more  the  walls  of  the  vessels  have  already  suftered.  In  acute  and  espec'ally 
in  fulminating  glaucoma,  they  occur  frequently  and  extensively.  As  a  rule,  >uch 
extravasations  are  rapidly  absorbed,  especially  in  the  retina,  and  usually  leave 
behind  no  functional  disturbance.  Occasionally,  however,  particularly  when  tlie 
hemorrhage  becomes  somewhat  more  abundant,  the  result  is  a  partial  darkening  of 
the  visual  field. 

&.  If  the  iridectomy  be  done  in  the  first  stages  of  an  acute  inflammatoiy  glau- 
coma, during  or  just  after  one  of  the  first  manifest  attacks  of  inflammation,  in  a 
great  percentage  of  cases  it  luistem  the  appearance  of  the  disease  in  the  other  eye, 
pro\ided  that  this  has  already  shown  the  premonitory  symptoms — possiljly,  also,  in 
case  tliis  eye  is  still  sound.  Ordinarily,  in  acute  inflammatory  glaucoma,  the  first 
niani  fest  attacks  of  inflammation  in  the  two  eyes  are  separated  by  intervals  of  mouths, 
or  even  years.  After  iridectomy  the  second  eye  is  often  affected  within  the  first 
four  weeks,  or  even  after  fourteen  or  eight  days.     This  objection  is  abundantly 
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overcome  by  the  fact  that,  jnst  in  the  first  periods  of  acute  glancoma,  iridectomy  la 
foUowed  by  the  best  results,  and  this  may  be  made  we  of  as  well  in  the  first  eye 
afiTected  as  in  the  other,  while  every  delay  of  the  operation  under  sucn  circumstanoes 
is  bitterly  punished ;  of  course,  however,  the  physician  must  not  neglect  tQ  inform 
the  patient,  before  the  operation,  of  the  possibility  that  the  second  eye  may  be 
affected  in  a  short  time,  and  that  this  may  be  hastened  by  tlie  operation. 

e.  Many  beliere  that  iridectomy  often  causes  rapid  formation  of  cataract  in  the  eye  operated 
OB.  There  ia,  howeyer,  no  doubt  that,  in  most  cases  of  this  kind,  an  injury  of  the  capsule  has 
eauaed  the  cataract  In  some  rare  cases,  however,  the  rapid  evacuation  of  the  aqueous  may 
have  caused  a  rupture  of  the  capsule  or  zonula,  and  tbus  have  laid  the  foundation  for  cataract. 

d.  Recently  attention  has  been  called  from  various  quarters  to  a  peculiar  mode  of  consolidation 
of  the  incision  regularly  made  through  the  sclera.    This  peculiar  form  of  healing,  called  '*  cystoid 
eioatrization/'  has  been  frequently  observed,  and  especially  in  those  cases  where  the  signs  of 
incieaaed  tension  were  strongly  marked  before  the  operation,  and  where  excavation  of  the  optic  disc 
waa  added  to  the  posterior  staphyloma,  and  had  rendered  iridectomy  necessary.    In  such  cases  the 
two  edges  of  the  wound  frequently  do  not  remain  in  immediate  contact,  but  the  neoplastic  tissue 
unitiDK  them  bulges  forward  like  a  cushion.    It  consists  of  strong  tendinous  filaments,  with  thin. 
Bwubranona,  more  prominent  vesicle-like  bunches  between  them.    Usually  this  ectatic  substance 
in  the  interspaces  breaks  through  from  time  to  time,  and  the  aqueous  enters  under  the  conjunctiva, 
poahiog  it  forward.    This  occurrence  is  often  i-cpeated  for  months  after  the  operation.    Cases 
have  even  been  witnessed  where,  after  two  years,  ruptures  still  occurred.    Usually  under  such 
oreomstancea  the  globe  remains  abnormally  soft ;  still  the  chamber  has  its  normal  size.   In  slight 
degrees  of  cystoid  cicatrization,  a  few  months  after  the  operation  the  tusue  becomes,  as  a  ruli, 
thicker  between  the  cicatricial  cords,  the  escape  of  aqueous  gradually  ceases,  and,  finally,  a  nearly 
aomil  doaure  of  the  wound  occurs.    In  higher  grades,  however,  the  thickening  and  flattening- 
oat  of  the  vesicle-like  cushion  require  a  long  time.  Great  injection  of  the  conjunctiva  and  a  decided 
irritability  to  external  injurious  influences  often  exist  during  the  whole  period.     Sometimes 
thea  fiatal  inflammations  occur,  which  may  increase  to  suppuration,  and  even  cause  destruction  of 
the  globe.    ( Grt^fe.)     To  avoid  such  unfortunate  occurrences,  it  is  necessary,  in  cases  which, 
doriog  the  first  weeks  after  the  operation,  show  a  tendency  to  cystoid  cicatrization,  to  enforce 
ttpccialiy  stringent  dietetic  rules,  in  order  to  prevent,  as  far  as  possible,  external  injurious 
ioflneocefl,  and,  besides  this,  to  compress  the  globe  periodically  by  a  light  pressure-bandage.    In 
ptaX  ectasia  of  the  interstitial  tissue,  with  coincident  conjunctival  irritation,  it  is  advisable  to 
farorthe  normal  healing  of  the  wound  by  dividing  the  vesicle  along  one  edge  with  a  cataract- 
knife,  and  cutting  oS*  the  rest  of  it  with  scissors,   while  the  globe  is  firmly  fixed,  and,  after 
appljiDg  a  pressure-bandage,  to  keep  the  patient  carefully  in  bed  for  several  days,  just  as 
ifter  other  severe  operations  on  the  eye.    The  ordinary  rules  suffice  for  the  treatment  of  severe 
iniammation.  {Graeft.) 

On  the  whole,  wo  may  say  iridectomy  answers  better  in  glaacoma  the  sooner  it 
»  done  and  the  less  the  material  changes  undergone  by  the  internal  parts  of  the 
globe.  Its  chief  effect  consists  in  the  diminution  of  intraocular  pressure,  and  in 
the  consequent  restitution  of  favorable  conditions  of  circulation  and  nutrition.  It 
^\j  assists  the  removal  of  the  existing  disturbance  of  nutrition.  If  the  elements 
ire  again  to  perform  their  functions,  they  must  still  exist.  Hence  comes  the  rule, 
the  optration  should  he  done  as  early  as  possible, 

1.  In  the  incipiency  of  glaucoma,  wlicre  the  premonitory  symptoms  are  not 
severe,  and  when  they  increase  slowly,  we  shall  certainly  undergo  no  great  risk, 
if  we  direct  the  treatment  toward  the  keeping  away  of  all  sources  of  iiyury 
which  may  become  the  causes  of  a  glaucomatous  process,  as  well  as  the  lessenin;^ 
aod  removal  of  all  disorders  of  circulation,  or  of  an  already-existing  congestive 
condition. 
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la  the  first  reBf  Kit,  we  can  tiot  iouidt  too  much  on  the  giving  up  of  unj  oecopotioa  irlilt^h  In 
imj  degree  itraips  the  eypi,  e.  g„  readiDg,  writing,  ««vrmg,  Ac.  At  the  iame  time  the  ptttkot 
ihould  be  proteAd  from  the  effects  of  hright  light,  direct  siprslight,  bright  feflcciiflDs,  us  well  m 
great  contmsta  of  lij^ht^  such  ra  are  cAttsed  bj  artificial  iUumitiation.  Thh  ia  to  be  dotm  bj  iho 
iroida&ce  of  all  opporlunitlos  for  »uch  Influences,  or,  jn  case  of  nece*uitj,  br  the  vr^nketiing  of 
theie  mjurtoa*  iafluenceA  throd^h  the  proper  use  of  protective  appttratus.  But  wind,  AEPoke,  di^il, 
acrid  Faporn,  great  chftnge  In  temperotdtej  and  the  Uke,  maj,  as  eipedeuce  t^ehea  oa,  t>eeMXbt 
prOToentions  for  an  mfiamfnatioD  alreadjr  prepared  for.  At  Icoat,  the^  ninj  iticreaae  the  eTiAtiog 
hrperiBini*  and  irrittttioti  of  the  piirU,  and  hetice  the  disposition  lo  gbnconia. 

They  should^  then,  be  (?onaidert?d  in  prescribing  &  tt?gimetj  for  the  patient.  The  paiient  may  bft 
tecommended  to  npeiid  the  beat  part  of  the  jear  in  the  coctntrj,  ia  a  climate  that  it  not  too  franut 
to  take  a  moderate  amount  of  exercise  in  the  open  &ir  dating  the  coot  part  of  (be  dat,  !□  piaci^ 
free  from  wind  and  dniit.  In  consideration  of  the  exiiliag  local  bjpersemia,  aU  bodily  aad  mental 
excitement  htshrns  possible  to  bear  oided.  The  diet  is  also  of  the  greateftt  Ittiportande.  Driuk* 
Ing  strong  winei,  beer,  itrong  coffee,  spirituoiiA  Hquors,  la  to  beftrictij  furbiJdenp  Smalt  quanti- 
ties  of  diluted  wine^  weak  coffeet  and  tea,  can  scarcely  caiiAe  any  haftn.  The  coeah  sboald  conaiit 
prioci pally  of  eaBily-digesti'd  and  ma^tticaied  food,  that  which  ii^  not  strongly  seasoned,  a&d  chiefly 
regetahie.  Overloading  the  stomsch  is  strictly  to  be  a  voided  h  and  to  guaH  against  thiA  th« 
meals  may  be  taken  often  during  the  day«  tt  is  alao  important  that  the  patient  dT  not  sleep 
immediately  After  dinner.  An  elevated  position  vf  tliL^  hcnd,  and  an  avoidance  o^  Irinif  on  1h« 
backj  are  to  be  recommended  at  night.  The  reason  a  for  this  are  the  same  which  render  MJily 
fitting  garments  necessary,  und  tight  ones,  especially  about  the  neck*  dangerous. 

Among  the  direct  mcunei  of  treatments  the  occuJon^l  application  of  Cold  cloth s  to  tbe  eyel 
tud  forehead  is  to  be  reconinn ended.  The  local  removal  of  heat  is,  bowerer,  only  appr^pri&te 
frben  the  symptoms  of  hypersemta  plainly  appear  iu  the  eye  and  brain,  and  are  flocompanied 
by  elerated  temperature.  The  existence  of  gout  by  do  means  con  Ira- indicates  the  use  of  cool 
application B.  Uut  they  should  always  be  employed  wUh  care,  and  constant  cousideration  of  tbt 
local  tetnperature.  Douches  are  to  be  avoided,  on  account  of  their  irritating  elTcct.  Cold  baths 
also  not  unfrequcntly  cause  temporary  hypcr^mtii^  sod  are  in  such  cases  best  avoided.  If  tUtro 
be  serere  pain,  hypodermic  injections  of  morphia  may  be  need. 

HoreoTer,  the  affection  caasing  the  local  bypersmia  often  reqairee  treatment  at  Um  lame 
time.  Thas,  in  abdominal  affections,  the  systematic  use  of  mild  lazatiTes,  especially  certain  mtaieni 
waters,  and  in  affections  of  the  heart,  digitalis  is  to  be  recommended.  The  indications  for  their 
use  belong  to  special  therapeutics.  Still,  it  should  be  mentioned  here  that  the  use  of  the  water 
of  warm  springs  for  bathing  and  drinking  inTolves  great  danger ;  therefore  cool  waters,  and  those 
as  far  as  possible  not  creating  any  excitement  of  the  system,  should  be  substituted. 

But  if  the  attacks  of  obscuration  of  the  visual  field  come  at  shorter  intervalSf  it  is 
well  not  to  postpone  the  operation,  as  the  outbreak  of  glaucoma  may  soon  be 
expected,  and  it  is  doubtful  in  what  shape  it  may  come.  It  may,  perhaps,  quickly 
cause  changes  against  which  iridectomy  will  avail  little.  After  the  operation  the 
attacks  usually  remain  away,  and  the  retina  is  usually  raised  to  its  former  func- 
tional activity,  so  that  patients  can  again  take  up  their  former  occupation* 
Only  exceptionally  does  it  happen  that,  in  spite  of  lasting  diminution  of  intraocular 
pressure,  a  glaucomatous  affection  of  the  optic  nerve  and  gradual  atrophy  of  the 
papilla,  with  more  or  less  decided  disturbance  of  vision,  is  developed,  or  that  new 
relapses,  with  increase  of  tension,  require  a  repetition  of  the  operation. 

2.  If  the  glaucomatous  process  has  broken  out  in  an  acute  form,  the  treatment 
with  antiphlogistics,  narcotics,  mydriatics,  &o.,  is  mostly  time  lost.  Delaying  the 
operation  lengthens  the  intense  suffering  of  the  patient  and  diininisiies  the  possibility 
of  a  restitution,  as  it  gives  the  degenerative  changes  time  for  development. 
Especially  in  fulminating  glaucoma  is  immediate  operative  interference  urgently 
required,  as  in  this  even  a  few  days  sufiSce  to  produce  incurable  lesions.  In 
ordinary  acute  glaucoma  we  may  rather  wait  a  few  days  to  let  the  worst  of  the 
excitement  in  the  course  of  the  vessels  and  nerves  pass  over ;  in  many  cases  the  preoe- 


IBIDECTOHY  IX  OLATTOOMA.  321 

dent  redaction  of  the  severe  ioflammation,  and  maddening  oiliary  nenrosifl,  have 
Memed  favorable  to  the  final  effect.  Still,  according  to  experience  such  a  delaj  is 
oolj  indicated  when  the  inflammatory  attack  is  not  accc  mpanied  by  too  great  a 
decrease  of  Tision.  Wbere  this  has  rapidly  diminished  to  quantitative  perception  of 
li^t,  or  limUatumi  of  the  visual  field  occur,  it  would  be  dangerous  to  delay  the 
operation  in  order  to  oppose  the  intensity  of  the  inflammation  and  ciliary  neurosis 
by  antiph logistics  and  narcotics.  Besides  this,  the  operation  has  shown  itself  as  the 
Bo-t  certain  and  powerful  auti}  hlogistic  and  pain-quelling  remedy. 

lo  liwt,  tbe  hitherto  oAen  insufferable  pain  usually  ceases  almost  immediately  alter  the 
vpendoo.  At  most,  slight  pains  of  the  brow,  or  tenderness,  as  after  any  operation,  remain  for  a 
4^  or  two.  The  symptoms  of  inflammation  also  very  quickly  recede,  or  are  very  remarkably 
Viinned.  In  tbe  same  way,  the  power  of  vision  increases  immediately  after  the  operation,  in  so 
far,  namely,  as  its  disturbance  depended  on  the  baziuesa  of  the  aqueous  which  has  escaped,  and 
QQ  tbe  increase  of  the  intraocular  pressure.  The  disappearance  of  the  inflammatory  changes,  and 
nf  tbe  retinal  ecchymoses,  almost  always  occurring  in  such  caaes,  then  causes  a  further  gradual 
iMicsM,  which  is  especially  observable  in  the  first  fourteen  days,  but  usually  progresses  even 
lAtr  this  time,  so  thai  in  most  oases  the  highest  point  is  only  reached  after  six  or  eight  weeks. 

If  the  operation  be  done  soon  enough,  we  may,  as  a  rule,  in  acute  glaucoma, 
r«4oro  and  preserve  to  the  eye  nearly  or  entirely  its  full  former  functional  power. 
Experieuoe  teaoben  that  we  may  count  on  this  brilliant  result  with  roost  certainty, 
is  a  case  of  ordinary  acute  glaucoma,  when  the  iridectomy  is  done  within  fourteen 
daji  after  the  fir>t  attack ;  and  the  Lope  is  the  nioru  justifltd  the  t»ooner  it  is  under- 
tikea  within  this  time,  always  provided  that  tbe  eye  in  question  was  normal 
b«fore  the  attack ;  that,  at  the  time,  the  visual  field  had  not  suffered  a  decided 
limitation,  and  the  sensitiveness  to  li^ht  was  still  very  acute.  In  less  recent  cases, 
ud  particularly  where  a  limitation  of  the  visual  field  is  already  observable, 
iod  t!.e  power  of  qualitative  perception  of  light  is  lost,  such  a  result  very  rarely 
occora,  and  should  never  be  expected.  As  a  rule,  the  shnrpness  of  vision  remains 
deciiledly  diminished;  tlje  visn«l  field  also  does  not  attain  its  former  extent.  Under 
Rcb  circumstances  there  are  almost  always  degenerative  changes  in  the  parts 
•MBtive  to  light,  which  are  little  affected  by  the  iridectomy. 

This  want  of  power,  in  iridectomy,  against  degenerative  changes,  is  also  seen  very  markedly  in 
^more  superficial  parts  of  the  eye.  Even  in  comparatively  recent  cases,  the  normal  sennitive- 
MM  of  the  cornea  does  not  return,  the  aqueous  chamber  often  remains  somewhat  narrowed,  the 
i'tti^ipears  as  discolored  as  before  the  operation,  the  pupil  somewhat  enlarged  and  sluggish,  or 
C€a  rigid,  and  the  impairment  of  the  power  of  the  muscle  of  accommodation  is  shown  by  a 
KeoTtl  of  tbe  near  point  of  vision. 

Moreover,  the  fjict  should  not  bo  concealed,  that  the  operation  may  fail  even 
vhen  performed  at  the  proper  time,  with  care,  and  under  what  seem  to  bo  favorable 
iMpices.  Coses  occur  in  which  new  acute  iiiHammations  arise,  with  more  or  less 
«v6re  cilisry  nenrosis,  which  can  not  be  subdued  by  a  repeated  iridectomy,  but 
may  cause  permanent  harm.  Cases  are  also  observed,  and  not  very  rarely  either, 
in  which  glancoma  develops  itself,  after  iridectomy,  into  tlie  chronic  inflammatory 
or  simple  non-inflammatory  variety. 

It  is  then  urgently  necessary  to  repeat  the  operation  as  soon  as  possible  in  the 
neighboring  or  opposite  quadrant,  and  thus  increase  the  yieldinj^  nature  of  the  sclera. 

3.  In  the  later  stages  of  acute  glaucoma,  then*  is  very  little  hope  of  the  restora- 
tion of  the  functions  of  the  optic  nerve  and  retina.  The  glaucomatous  process  does 
nut,  of  ooorse,  always  lead  with  equal  rapidity  to  degenerations  in  these  parts  of  the 
21 
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«!3Pe»  but  occasionally  cases  occur,  where,  aftot-  repeated  acate  attacka^  the  rUiiat' 
poifer  Bpontancouilj  reaches  a  bigh  point  after  a  time,  uid  no  excaratlDD  cma  bs 
obBer?ecL     UhcIgt  such  circiimstajicea  iridectoniy  may  be  of  very  great  sernce.     It 
may  oompl(?tely  rciistablish  the  eye,     These,  however,  are  mrc  exceptioni.     In  the 
later  peric^dj*  of  acute  glaucoma,  as  a  itile,  we  find  the  vbual  field  contractt?d  and 
the  pajjilla  decidedly  excavated.     A  Mum  to  the  nomial  st^ite  is  then  unpoesible. 
Stilly  when  the  excavation  is  but  little  developed,  and  the  eon  traction  of  the  vl«Fual 
field  alight,  especially  coneentrio,  it  Bometim^  permanently  ineretises  the  sharpncsss 
of  vision  a  little,  and  also  widens  tlie  visual  field.     We  may  allow  ourselves  the 
greater  hope  the  more  the  vision  u  affected  by  the  cloudiness  of  the  dioptric  media 
and  the  Lncrejiae  of  Intra-oeular  pressure*     Where,  however^  the  field  of  viiiion 
decidedly  contracted,  especially  on  one  side;,  or  is  even  ^ceentHc,  or  where  the  »enM^ 
tiTe&ett  to  Ught  begins  to  be  indislinct,  m  well  as  where  the  excavation  is  already] 
far  adTimced  in  development,  we  must,  as  a  rule,  be  satisfied  with  bringing  th 
lUroCQM  to  a  stand-still. 

Moreorer,  in  such  cuses,  the  favorable  results  obtained  by  iridectomy  are  noiJ 
always  of  long  continuance.  In  many  cases,  eoouer  or  later,  the  visual  field  con^i 
tracts  again,  with  a  decrease  of  central  vision,  \&  reduced  to  a  small  eccentric  patchy  1 
and  at  last,  not  un frequently,  all  perception  of  light  is  lost.  The  symptomt 
observed  by  the  naked  eye  may  gradually  increase  more  and  more,  no  that  the  dis- 
ease l^yjK^ars  later  with  the  symptojna  of  simple  non-infiammatory  or  chronic  in^am^ 
matory  glaucoma.  Then,  as  a  result  of  iridectomy,  the  existing  excavation,  if 
recent,  not  unfnsquently  flattens  to  a  decided  degree.  It  becomes  trough-shaped^ 
bnt  the  degenerative  atrophy  of  the  elements^  once  advanced  to  a  certaiu  point,  caniM 
not  be  checked  by  the  nperatioUj  hut  it  advances,  as  a  rukj  and  sooner  or  later  ths  M 
optic  nerve  entrance,  by  its  tendinous,  white  color,  and  the  slight  satin-Uke  brilliancy, 
betrays  the  connective-tissue  degeneration  of  the  papilla. 

It  is  here  important  to  remark,  that  such  tendinous  discolorations  of  the  papilla 
occur  almost  regularly  after  iridectomy  in  glaucoma  (Lidfreick)^  without  any  danger 
to  the  power  of  vision  necessarily  arising  therefrom.  They  are  only  dangerous  and 
really  to  be  referred  to  progressive  atrophy  when  accompanied  by  a  diminution  in 
the  acuteness  of  vision.  Often,  however,  the  decline  of  the  power  of  vision  follows 
very  rapidly  after  the  iridectomy  and  leads  in  a  very  short  time  to  complete  blind- 
ness {Berlin,  Mauthner). 

4.  In  the  chronic  inflammatory  and  in  the  simple  non-inflammatory  glaucoma 
there  is  one  unfavorable  circumstance,  that  the  patients  usually  only  seek  pro- 
fessioi\al  aid  late  in  the  disease,  at  a  time  when  the  material  changes  in  the  internal 
tissues  of  the  eye  are  already  far  advanced.  Still,  we  also  succeed  here,  not  uncom- 
monly in  clearing  up  central  weakness  of  vision  existing  for  a  short  time,  and  even 
eccentric  limitations,  or  at  least  in  lessening  them  considerably ;  at  least  we  can 
hope  in  the  majority  of  cases  for  a  cessation  of  the  process,  for  a  permanent  preser- 
vation of  the  still  existing  degree  of  visual  power  and  of  the  material  conditions  of 
the  internal  tissues.  Finally,  we  have  so  much  the  more  ground  for  a  favorable 
prognosis,  the  earlier  the  operation  is  performed,  the  greater  the  relaxation  resulting 
therefrom,  and  the  more  quickly  the  anterior  chamber  is  refilled  after  the  operation. 


Where  the  relaxation  after  the  exit  of  the  aqaeoas  humor  remains  incomplete,  the  prospect 
of  even  a  moderately  good  result  is  very  slight ;  generally,  the  anterior  chamber  is  not  reestab- 
lished, and  the  tissues  of  the  globe  under  continual  unfavorable  conditions  soon  lose  their 
functional  i>ower  entirely  {Graefe,  Mooren,  Ed,  Meyer).    It  appears  that,  under  sooh  oironm- 
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,  tlie  ideroiu  of  the  solen  U  already  very  far  adTanced,  and  the  simple  irideotomy  no 
~\em  to  give  a  ■nf&cient  degree  of  elasticity  to  the  capsale  of  the  globe.  In  individual 
OMea,  the  repeated  irideotomy  in  neighboring  or  opposite  quadrants  may  then,  perhaps,  bring 
about  the  desired  result  As  a  rule,  however,  this  operation  does  not  suffice  to  hinder  the 
^BfeoevBtion.  It  is  an  imi>ortant  practical  rule  to  avoid  the  compressing  bandage  in  these 
eaaes  immediately  after  the  operation,  as  it  is  liable  to  increase  disagreeably  the  tension  of  the 
interior  of  the  glebe.    The  artificial  leech  has  also  been  favorably  mentioned  in  such  cases 

[In  cases  of  chronic  irido-cyclitis,  or  chronic  glaucoma,  where  there  is  a  doubt 
that  one  iridectomy  will  not  suffice  to  stay  the  process,  Mr,  Bowman  is  in  the  habit 
of  doing  a  doable  iridectomy.  He  introduces  the  knife  on  one  side  into  the  anterior 
dumber,  holds  the  globe  steady  with  it,  and  then  introduces  another  iridectomy 
knife  at  a  point  exactly  opposite,  pulls  out  the  iris  and  cuts  it  off,  and  then 
eompletes  the  first  iridectomy.] 

It  also  exceptionally  occurs,  that  directly  after  the  iridectomy,  the  resistance  of  the  globe 
iMnases  markedly,  the  globe  even  becomes  of  a  stony  hardness.  Such  cases  always  run 
m  sn&vorable  course,  according  to  previous  experience  (^Liebreieh). 

If  we  pass  Judgment  according  to  a  few  observations,  the  increase  of  resistance  seems  to 
iegmd  upon  ou>derate  extravasations  of  blood  into  the  vitreous  {Nagel). 

Not  uncommonly  after  an  iridectomy,  the  anterior  chamber  reestablishes  itself  only  slowly 
■dinoompletely,  or  else  not  at  all,  or  the  aqueous  humor  in  the  meantime  collected,  after  the 
•ipiratkm  of  weeks  or  days  again  disappears,  and  the  anterior  chamber  remains  empty.  Such 
CMi  have  a  bad  prognosis,  since  the  absence  of  aqueous  humor  points  to  extensive  disturbances 
lithe  osmotic  relations  of  the  vascular  internal  tissues,  and  indirectly  indicates  further 
idfaoed  material  changes  in  them.  In  fact,  such  eyes  only  seldom  attain  a  satisfactory 
fiffcr  of  vinon,  although  this  hope  is  not  entirely  excluded  {Mauthner). 

In  general  the  favorable  effects  of  iridectomy  appear  less  quickly  in  chronic 
ample  glaucoma,  than  in  the  acute  form,  where  the  opacity  of  the  media,  the  tem- 
poriry  considerable  disturbances  in  the  cuculation,  etc.,  occur  in  connection 
vith  the  visual  disturbance,  and  meet  with  a  rapidly  acting  remedy  in  the 
iridectomy.  It  needs  often  months,  and  even  longer,  before  the  improvement  in 
the  power  of  vision,  or  even  the  stoppage  of  the  previously  advancing  disease  can 
be  demonstrated  with  certainty.  It  is  necessary  to  call  the  patient's  attention  to 
tlut  drcnmstance,  in  order  that  he  may  not  expect  too  much  from  the  operation. 

6.  The  same  therapeutic  and  prognostic  rules  hold  good  in  general  for  the 
noondary  glaucoma,  as  in  primary  and  pure  glaucoma,  so  far,  namely,  as  it  relates 
to  the  glaucoma  as  such.     It  is  here  also  extremely  necessary  not  to  allow  the 
incrase  of  tension  and  the  excavation  to  advance  so  far  in  their  development,  or  to 
viit  nntil  the  conditions  of  circulation  inside  the  eye  have  become  permanently 
ks  favorable  by  the  sclerosis  of  the  sclera.     We  would  really  do  better  to  perform 
tbe  iridectomy  immediately  as  a  prophylactic  agent     At  any  rate,  we  should  delay 
BO  longer,  when  the  increase  of  tension  makes  itself  distinctly  manifest,  or  even  if 
the  excavation  of  the  papilla  has  begun.     Besides,  the  primary  affection  not  uncom- 
monly demands  the  operation  in  order  to  l)e  cured,  or  at  least  to  be  brought  to  a 
fUnd-stilL 

d.  Against  absolute  glaucoma,  i.  e.,  glaucoma  of  the  old  writers,  iridectomy  is 
of  no  ose ;  hence  it  is  better  not  to  perform  the  operation,  unless  frequent  acute 
fffty^kff,  severe  pain,  troublesome  chromopsia,  photopsia,  &c.,  require  direct  tliera- 
pentic  action.  It  then,  the  operation  has  no  result,  in  imperative  cases  enudoation 
of  the  globe  is  justified  {Oraefe). 


7.  lu  cusii*  of  glflnt'OixiatoiH  degeu©  aiiyo,  iritlectomy  h  a^  t  to  mtikL  the  dia 
wt^ree,  &:»  it  uBunUy  causes  extensive  inirimouUr  lierat^rHiegr.  Where  oont-auc^ 
inflammiitrirj  attftfkp,  <  r  frequent  attacks  of  dlmryneurosis^  render  ih(.rap««t!o  iaU?r- 
fertuce  oecesaary^  ihe  eDUoleation  of  tho  eye  i^  lai-  more  a^lviftable.  Stirnetlniefl  thii 
operatron  has  tlie  moit  fjivorallo  effect  on  the  treatment  ^^f  tlie  oiLer  oyo,  wblcli  is 
perhap?!  itill  capuWe  of  being  cured,  aa  it  pvts  an  epd  to  n  freitfoJ  eource  of  «ynipa^ 
ihetio  irritation.  (^Jn^/r.)  When  tlio  otber  eje  is  free  from  trritation,  or  is  to 
pome  ealent  guarded  against  it  by  an  irideetfjray,  or  if  Already  lost,  we  niflj.  instt^ad 
of  the  e mi ol cation,  induce  artificial  so pp oration  of  the  globe  by  a  thread  drawn 
throagh  it.    (Gm/e*)    (See  treattnent  of  telero-choroidal  Btapbyloma,) 

UviiAtbL  l:;4r]^  B.  ^M.—^(4ilw<iff,  Deb«r  dap pd fee  Brirohunf  eic.  (DenksehhfWn  der  W«iti.  k* 
Mud.  dBF.  Wiss.  V  )  Wieu,  l&5a,  3.  32.— &Afl«*t*»  A,  f.  0,  Z.  i.  S.  h  et  ^p^^.— /a<«&(m*,  ibUt  JL 
S,  @.  &i,— ^^maru,  ibid.  VIIl.  %  S.  1^,  et  neq.—HtL  Jtitf^t  SUur  und  St4urt»perttttM(i«ui. 
Wlcfi,  IfiSl,  S.  lOS,  104*  WieD^  med.  WuGheuaehrift.  l^U.  S,  34,  SE«it9chrift  der  WteQ«r  Atntl«, 
185B,  S,  4i!%  et  «eq-— Binalellang  dca  diopt.  Appanit,  Wein.  Isei,  B,  37,  42,  Fig.  l»-n.— ffrnf/*, 
A.  f  0.  i  1.  S.  *n,  a7B,  t.  i.  8,  SU9,  ct  »eq.  IL  i?.  S-  391,  HI.  2,  S.  io«,  ei  »fq,  IV.  a,  a  I^T,  #t 
ifrq.  VI.  S,  S.  UV).  254,  VIII.  S.  a  S4ii,  *t  wq.  IX,  *,  S-  105,  110.— j*.  ff«£«r.  ibid.  IL  1*  8.  ISf, 
141.-*ifcAjrx'rtj?^e^  ibid.  V.  2.  S»  SS5,  Vorlesungen  Dbtr  d«n  Gebr»acb  d«  Aiig^Ti»pT«g«U.  Il«flisi»  ' 
isnc  S.  in»  l^O.'-^f  rv/^,  A.  f.  O.  IIL  g.  S.  8L.— a»^iu,  ibid  IX.  1.  a  1.  S.  IS,  U«bi-r  Ql«iu»m, 
KnUQnduiig,  ew,  Leiptig.  IS59,  9.  U,  el*eq.— ^,  Brm^m^  A.  f.  O.  IX,  a  S.  232,  el  tttq— ^*// 
Gr<i4/*t  ibid.  YII.  S.  S.  U&.^I^^met*ehtr  und  ^I^mpA.  |£Ud.  Beobacbti^tig^n.  W^4>fbtd«ii,  iNSOr 
1.  S  2§,  39.  II.  S.  13.— J/iiclwiCT*,  Pr*kt.  Abhmiidl.  etc.  [Trfluslaiioii],  Weim«r,  ISsa,  F,  es«.-- 
RffiAmund,  Jnhrcsburicbt.  ISA.  1-3.  UQncfat^D,  ]@e3.  3.  IB.— TV^ht,  Wiener  aUg.  mcd.  S£ett«ebrtll 
18G:J.  S.  £10.— ^wwMirn,  Bnihh  med.  jouro.  iSflS.  S.  m*  liBl,  klin.  MonnibL  lgG«.  &  «*7-^ 
Ktiupp,  Driller  Jahreflb^ncbt,  H<?iddber^.  mMtt.  S,  10,  CanptBU's  Jabti^fbeHcbt  lf*64.  IIL  a 
laS.—  L'ii^cArfi!,  Opbth.  Hosp.  Rep.  IL  S.  59,- fib/twicm,  k!.  MutiuibL  I8*1fi.  S,  I  la,  118.— 
S^eGfkdi,  CMoiciL  dt  Gouota.  Bituiunlo  Torino^  186^*  P.  39.  h\i—B^rulli,  ZeitMhriA  d«T  Wi«Q. 
A«}i«U>,  IS^'J,  ;Sw  ^'<^. — auliuii^y  dvi  iiiUiMK^uI  X>iuok.  Wi«ai,  1SG8,  S.  I>lr-5;i. — i^.  JiHi^f  Hiiid' 
stlM,  Plga.  5a-60.— Ofr<K/<>,  A.  fc  O.  XIL  2,  a  153 ;  XIV.  2,  S.  116;  XIV.  3.  S.  147;  XV.  8, 
&  lOS.—Fdr8Ur,  Congrfei  Ophth.  1867,  S.  128.— Cocdiw,  der  McchaniBmus  d.  Aooom.  a  9^ 
9S.—Pagengt€cher,  kL  MonatbL  1860,  S.  392-396.— 7>i7m<; a r,  CentralbL  1869,  a  881-363.— 
nydl,  kL  Monatbl  1869,  S.  395 ;  Wien.  Augenklinik.  Berioht,  a  132-153.— O.  Becker,  ibid,  a 
99;  kl  Monatbl.  1869,  a  397.— AW^,  Wien.  Augenklinik.  Ber.  B.  39;  kL  MonatbL  1809,  a 
P!6,—Afooren,  Ophth.  Beob.  a  96-195;  Uebsr  symp.  Ophth.  a  141,  145. —MeymaHn,  kL 
MonatbL  1867,  a  147,  155.— fTe^n^^,  A.  1  O.  XIL  2,  a  1,  15,  18,  21. -Ifutchifuoti,  ibid,  a 
h-^Homer,  ibid.  kL  MonatbL  1869,  a  891,  396.—  Weckn;  ibid,  a  :385-395.— .Va^W,  ibid,  a  388, 
d94.—Afeyer,  ibid.  8.  S90.—Lirbreich,  ibid,  a  393,  400,  403.— .B«-?m,  ibid,  a  403.— i^^vM, 
ibid,  a  400.— mppel,  ibid.  S,  SIQ.—Adamuk,  ibid.  S.  380,  383 ;  1867,  S.  827.-Z«6<n**i,  A.  1 
O.  XTTL  2,  a  dTS.—Arcoleo,  Conferenze  clin.S.  %.-^Hasket  Derby,  Transact  Am.  Ophth.  So& 
t8«9,  a  35.— CVmco,  nach  Coociaa,  derMeoh.  eta  a  n,— Leber,  A.  1  O.  XIV.  8,  a  2Id— 
Lmndetberg,  ibid.  XV.  1,  a  204,  20S.—Afauthner,  kL  MonatbL  1869,  a  392,  402;  Lehrb^ 
dL  OphthBoop.  a  271  a.  t—StUling,  A.  1  O.  XTV.  3,  a  266L —ir<un«r,  Pras.  Vierteljabnohrif^ 
lOL  Bd.  Lit  Am.  a  2L 


$kem4ftie  turning  0/  the  lid*  and  emtpmtiiva^  ihe  diuase  m  charactcrked 
m^  <if  *»  d^n^  pUM-c&lor&l  hamneu  in  the  drptki  ^  the  eyt^  and  tha 

ilive  proof  of  the  eiisteuceof  collectioaa  of  pue  Id  the  choroid  k  on]^ 
llt«s  ilto|it  rU:  iiiediu  aro  from  tht*  bcginaiDg  also  afiVcted^  and  tlieir 
ft  ¥iew  of  the  fundL1^  wiiL  lliti  ojjhthulmo&cup^.  Bebra  lua^es  of 
f  be  reoo^ixed  with  the  oi^htlmlninjcifpE^^  are  Ibrmod  in  ihe  choroid, 
li  Wfl  il&  Uan^arc^ocj  m  eoaeoiiucnco  of  Die  indflram&tory  prollfera- 
ri|  b««ldQ8,  A  marked  iocrease  in  wizq.  Wo  jiod  the  iris  dliH^olored  witjj 
or  Uai  fiaab<?d  funnr ard^  niid  ^y^u  Ijiog  upon  tho  corueE,  and  behind 
iraUy  eiil^rg^^d  pupU  there  i»  a  dllTujie  oi^adtj^  rapidly  increaslBg 
l^mUjr  t^'  li  yellow  i^h-gre^n  cm  I  or.  This  is  ofteD  traversed  by  elronglj- 
b  on^sljug  each  other. 

l7tii{»Ujlii  may  often  not  be  demonstrable^  for,  together  with  the  auppu- 
bl  ifitiaramatioriT  tiioilur  pruce^^ses  u\\\y  readily  appear  in  tlie  aDterior 
)S%~  Tb€  cttp5»oIe  may  be  opaque,  lh«  po]jil  covered  over  or  diBplacsed, 
aim  ply  turbid  or  encroachoJ  upon  bj  a  lurge  hypopyon,  the 
m  &orai   punilerit  lo^ltratinn^  p^rbapa  paitly   ulcerated,  t>r  eDtirelj 

of  ^oppn  rati  re  ehoroiditU  rests  then  itnlv  on  aymptomflj  which  io 
'  tli4ir<fC(Iy  indtcale  this  afiection;  but  i^ooo  aa  opens  tig  in  the  sclera 
|i#  weUlnjt-out  of  ptii  dbsi pates  every  doubt  aa  to  tbo  existetico  of  a 
H  IB  ilitf  poftL^rior  part  of  ilie  eje, 

D#  dC  ili6s»  symptoms  wliioh  indioaiei  the  eitliU-nca  of  suppnrative 
»«Uftant,  atfiJ  that  is,  ihe  early  lojis  of  perception  of  light ;  all  Llie  other 
I  clMii0««blei  and  make  ihe  picture  of  the  di^eaao  extretuely  variable. 
llomiTe  chorokiitls  often  bears  the  ch^iracter  of  a  gthenio  inAaminotioi^ 
^  with  ferer  and  severe  htcal  nervous  irritation.  Tbe  lids  appeui 
lljf  rtdd^nedt  teate,  hot,  and  yury  sensitive  to  any  pressure.  The  ocular 
■  |/Dffed  out  iu  a  bluish- red  swelling,  whloh  extend:!  to  the  palfiebral 
•oiirwlT  cavers  the  globe,  Tbe  conjunctivjt]  Becretion  ceit^es,  the 
m^tr^  appears  ^ij^  and  covere<l  with  exudutivt;  coaiinga,  which  hnve 
^^^Wiii^i  to  ortt  l^^  Htid  are  ooli^r^d  by  exuded  hlood.    The  eye-baU 
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III  other  cases,  in  spite  of  equallj  speedy  aod  great  furmation  of  pus,  all  the 
symptoms  are  much  milder.  Tiie  fever  is  slight,  or  is  entirely  wanting,  the  lids  and 
oonJuDctiva  only  slightly  reddened,  oedematous,  and  of  a  doughy  softness.  The 
conjunotiva  secretes  more  or  less  maco-pus.  The  globe,  in  case  no  perforation  has 
occurred,  is  moderately  distended,  and  protrudes  bat  slightly  or  not  at  all.  It  is 
movable  and  somewhat  sensitive  to  pressure.  The  subjective  ohromopsia  is  less 
severe  and  is  only  evident  at  times.  Pain  is  sometimes  wanting  entirely,  or  is 
confined  to  drawing,  throbbing  sensations,  with  occasional  periods  of  greater 
severity. 

Cases  exceptionally  occur  when  the  lids  and  conjanctiva  appear  only  slightly 
injected  and  swollen,  the  hyperasmia  in  the  episcleral  tissue  is  not  great,  the  intra- 
ocalar  pressure  has  scarcely  increased,  and  the  sabjective  symptoms  of  irritation  are 
almost  entirely  wanting,  although  perhaps  the  vitreous  and  aqaeons  hnmor  are 
already  fall  of  pus. 

Causes, — l.  As  exciting  causes,  we  may  name  severe  and  extensive  traumatic  or 
chemical  injuries,  concussions,  blows,  cuts,  rebounding  blows,  with  or  without 
separation  of  continuity  in  the  walls  of  the  globe;  cauterizations,  scalds,  bums;  ilie 
mechanical  irritation  of  a  body  accidentally  or  artificially  pushed  into  the  anterior 
chamber,  or  a  dislocated  lens  in  the  back  part  of  the  eye,  an  intraocular  oysticercu^,  &c 

Panctared  wonnds  are  a  prominent  cause.  Foreign  bodies,  which  remain  on  or 
in  the  eye-ball,  lead  as  a  rule  to  extensive  suppurative  inflammations,  and  at  last  to 
phthisis  of  the  globe,  when  they  are  not  removed  in  time.  In  case  the  foreign  body 
is  in  the  cornea,  the  danger  to  the  existence  of  the  eye  is,  of  course,  not  so  imminent, 
since  the  purulent  inflammation  at  first  is  frequently  limited  to  the  cornea.  The 
foreign  body  is  readily  loosened  under  the  progressive  deliquescence  of  the  tissue 
surrounding  it,  and  thus  further  destruction  avoided.  But  the  proliferation  prooei«s 
quite  often  continues  itself  u[)on  the  deeper  part-^,  and  iritis,  irido-choroi<liti%  and, 
later,  not  unfrequently  phthi-is  of  the  entire  eye,  occur.  If  the  foreign  body  has 
entered  the  aqueous  chaml>er,  or  remained  in  tlie  iris,  the  eye-ball  is  at  once  in  more 
danger,  and,  as  a  gener.il  rule,  is  finally  lost  by  snppuration. 

It  only  exceptionally  occurs  that  the  inflamniation  is  liinitvd  to  the  imme- 
diate surroundings  of  the  foreign  body,  and,  turnishing  only  plastic  orgonizable 
products,  prepares  the  way  for  encapsulation.  If  the  foreign  body  adheres  t.»  the 
lens,  this  generally  beoomt-s  c.taractous.  Occasionally  it  occurs  that  the  foreign 
body,  surrounded  by  secondarily  metamorphosed  cataractous  romaii^s,  stays  in  the 
cavity  of  the  capsule,  and  is  rendered  permanently  harmless ;  but  generally,  with  the 
progressive  cataractous  solution  of  the  lens,  it  becomes  loose,  sinks  down  to  the 
floor  of  tlie  aqueous  chamher,  and  causes  the  severest  reaction,  which  generally  ends 
in  suppuratit  n  of  the  globe.  The  danger  is  exceedingly  preat  on  account  of  the 
difficulty  of  its  removal.  When  the  foreign  body  is  fixed  in  the  ciliary  region, 
or  lies  in  the  posterior  space  of  the  eye,  suppurition  is,  as  a  rule,  the  imme- 
(Viaio  result.  The  proliferation,  under  such  circumstances,  proceeds  chiefly  from 
the  v;is('ular  and  nervous  envelops  of  the  vitreous  humor  {Ed.  Jarger),  especially 
when  these  were  severely  atfoited  by  the  injury  itself,  or  wore  torn,  or  bruise<l,  «»r 
held  in  a  continuous  state  of  irritation,  by  the  foreign  body.  Occasionally,  how- 
ever, the  proliferation  begins  in  the  vitreous,  in  the  immediate  neighborhood  of  the 
foreign  body,  and  along  the  course  traversed  by  it.  It  is  only  later  that  the  retina 
and  choroid  participate  in  the  process  (Grue/e)^  and  finally  the  remaining  existing 
portions  of  the  globe  are  involved  in  the  suppuration.     Encapsulation,  with  a  normal 
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eondition  or  slight  participution  of  the  more  distant  parls  of  the  globe,  of  coane  maf 
alio  occur  here. 

But  it  is  an  exceptional  onse  when  a  foreign  body  remains  for  some  tLne  in  the 
eje  withuat  exciting  a  marked  inflammatory  irritation,  and  without  being  enveloped 
bj  exudations.  It  b  much  more  except  ionol,  when  it  lies  exposed,  so  that,  with  the  aid 
of  the  ophtlinlmosoope,  it  may  be  perceived  in  the  fundus  of  the  eye.  {Qrcirfe,)  Beside:*, 
encapsalations  in  the  posterior  part  of  the  eye,  when  they  occur,  have  a  short  exist- 
ence. Sooner  or  later  severe  iuflamtnaiions  again  arise,  which  end  in  phthisis  of  the 
globe.  Small  pieces  of  metal,  and  round  hodies,  without  pronanent  edges  and  angles, 
«.  g.,  a  shot,  are  most  capable  of  a  permanent  encapsulation  by  circumscribed  inflam- 
mation. It  IS  scarcely  to  be  expected  of  ja;rged  splinters,  and  least  of  all  of  frag- 
ments of  gun-caps,  since  these  act  not  only  mechanically,  in  exciting  irritation,  but 
chemiciilly  also,  {firarfe,)  Gun-caps  are,  however,  the  foreign  bodies  which  most 
frequently  enter  the  eye.  The  number  of  injuries  caused  by  them,  especially 
in  children,  exceeds  by  far  that  of  all  other  causes  of  lacerated  wounds  of  the  globe; 
thdr  number,  viewed  absolutely,  is  astonishingly  great.  {Boissonneau,  CunUr,) 

Operations  on  the  eye  belong  to  the  more  frequent  causes  of  suppurative  inflam- 
mation of  the  globe.  Apart  from  the  greater  or  less  irritation  of  the  operation  as 
such,  many  iigurious  circumstances  are  here  combined.  First,  a  certain  pre- 
disposition c;m  not  be  denied.  The  diminution  of  the  intraocular  pressure,  which, 
under  some  circumbtances,  may  last  for  some  time,  and  which  is  connected 
with  the  partial  laceration  of  the  contents  ot  the  globe,  is  a  more  important 
cause,  with  its  immediate  results,  disturbances  of  circulation,  hemorrhage,  d^c  The 
medbanical  irritation  of  the  bits  of  the  lens,  which,  through  wounds  of  the  capsule, 
pMi  into  tlie  aqueous  chamber,  and  then  come  in  contact  with  the  iris,  here  plays  an 
important  pnrt  (See  Cataract  Operations.) 

2.  Ulcerative  perforatiorjs  of  the  cornea,  through  diminution  of  the  intraocular 
pressure,  especially  when  comhined  with  evacuation  of  the  lens,  or  even  of  a  part 
of  tlie  vitreous,  are  a  source  of  suppurative  inflammations  of  the  globe.  The  latter 
may,  then,  in  a  certain  respect  be  Ci>nsidered  as  secondary  affections,  which  have 
their  origin  in  an  ulcerative  keratitis,  ophthalmo-blonnorrhoea,  diphtheritic  con- 
junctivitis, &c. 

?.  There  is,  however,  no  doubt  that  true  suppurative  choroiditis  miy  he  also 
secondarily  developed,  by  transplantation  of  the  inflammatory  process  from  the  con- 
junctiva, cornea,  iris,  &c.,  upon  the  choroid.  In  the  epidemic  cerebro-spinal 
meningitis,  and  in  many  cases  of  typhus,  puerperaf  fever,  pycemia,  accompanied  by 
meningitis  the  inflammation  appears  to  go  from  the  meninges,  along  the  sheaths  of 
the  nerves,  to  the  internal  parts  of  the  globe,  and  here  to  give  rise  to  abundant 
inflammatory  products. 

It  is  true  that  the  ophthalmia  appearin<;  under  the  last-named  conditions  aro  not  always 
exactly  the  same  to  character.  In  certain  cases,  we  have  only  a  severe  catarrhal  conjunctivitis, 
vbicb  subsequently  may  be  combined  with  ulcerations  of  the  cornea,  and  thus  possibly  destroy 
tbe  tye.  Similar  agencies,  perhaps,  may  work  together  here,  as  in  the  neuro-paralytie 
•lAtbmlmia,  since  the  dangerous  condition  is  first  seen  when  the  lids  are  opened,  and  the  nervous 
CDodoetion  has  become  limited,  and  very  many  injurious  influences  act  upon  the  exposed  globe. 
ISckirm^.) 

In  other  cases  the  ophthalmia  has  from  the  beginning  the  character  of  a  suppurative  irido* 
choroidilis,  and  is  developed  with  severe  inflammatory  symptoms,  with  intense  redness,  swelling 
•f  the  lids,  sod  coDJunctivs,  which  always  quickly  leads  to  adhesion  of  the  pupillary  margin  to 
the  aoterior  cspsale,  and  causes  large  purulent  products,  which  are  partly  exuded  iuto  the  anterior 
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olauuub«r  u  a  hjiMipyon  {Kreilinair),  uad  p&nij  [ufjUmU  Iht  dtr«oii4biiiiK^,  etp»cUUj  tU«iit«jioi 
pjftloti,  wbU©  the  greater  intpairm^ut  uc  vuUre  los»  c*f  piaiou  mioquiioe*  the  idtcro*!  parUi^ipititta 
of  tbe  retiaji,  cbomid,  aod  oplic  uerrc.  TUe  iiiJlUratiou  of  the  vitroaua  is  b<itrujcd  bj  a  rtsrf 
tDorked,  bright  yellow  r^^ex^  wbicL  eviiifintlj  proceuda  frum  atbick  opacity,  ^)  in g  itutnedmielj 
upon  tbtf  posterior  aurface  uf  tbe  leus,  utid  wbich,  from  its  wauL  of  rtawebi  tiisr  Iw  plnJaly 
didliagtiished  from  a.  dotuobcd  pnrtiou  of  rctibu  lyit>g  upoD  tbe  cryAtnlLo?  body,  [Jat^i.}  ThiM 
rtsSei  Li  rtfcogniied  m  chMiactcri^tiCi  aiaee  U  i«  o^v^jr  W4itiiki^f  uiiltijii  Uje  JtiitA  biu»  bced  lUruwdjr 
iuvolvtd,  to  Lbe  process  of  prolifemLiou,  nod  bit^  bfccomD  catiu*&ctoii«r  or  tiDlcaa  iuflamiumluia 
j»  Dot  jet  compb^tely  dev^dopcd,  but  r«maiuft  canSoed  to  tbe  ma,  wilhuut  Aff>;ftiii;B^  tb«^ 
deeper  p«rt*  of  the  eye.  i^iich  HuppiirntLre  indatiiDiatiotiB  of  tbe  pye  bate  bwii  seen  as  a  result  of 
meoingitia  in  the  various  «tage*i  of  the  dlscftae  (Jueohi),  the  occurrenqe  of  which  u  eipUioed 
by  ihii  couductiou  of  the  proliferauoa  pr^ceaa  ^ioug  ^ht  sbeatba  of  the  Qer^ea.  PAthologicat 
Inreatigatioos  support  aucb  a  ?iev.     {tSthirtn^r,) 

4.  Sappuriitive  panop!;thalmiils  h  someiimes  a  metaatatlc  praeeas,  biodo  it  aiiajs 
(rota  tl^Tomboms  of  iudividaftl  ve^se'lfl  of  tlig  in  tier  part  of  the  eje.  (Fir^^-owJ  It  is 
tUuQ  almost  alwajB  s«ea  La  company  w  it]i  cnllectiuus  of  pus,  of  a  sttuUar  urigla  in 
other  [parts  of  th^  body,  Tlie  great  number  of  oa^m  of  euppur&tiro  opLtlialinIa 
wbicli  nris©  m  tbe  couriie  uf  pjiL*mia  tjjkd  puerperal  prooesaea,  {rotR  anomaloua  vwiola, 
ioarlet  ferer  and  tjphua,  and  from  glaisdera  (Gra^'e)^  beluug  to  this  oategi>rjr. 
Th^y  are  BocordiDgly  dev^loptd  wl^^n  deleter!  ma  nad  eap&clallj'  puroleat  and  infeo- 
Uoa^  mat^rid  ar&  allowed  p^is.-^jjkge  to  the  blood. 

BoDifl  «pidamio«  of  1h9i«  texkt^  «xiintbeiiietn  arc  p«ctitjar1j  marked  by  tbe  frequency  of  inch 
ai3  pp  u  r*t  ire  i  nfl  am  mali  o  o  i)  a  ri  d  otb  (;  r  pu  ru  len  t  d  enositiou^  of  tbe  eye-  No  w-  an  d  -  then  an  opbthjil* 
mla,  app(^airirtg'  in  consequeRca  of  epidemic  ccrebro-Bpiual  mcningitia,  baa  the  tbaraeler  of  i 
metAsiatic  procaits.  Some,  on  tbe  ba.^ia  of  epidemics  obaerred  aiiigiy,  bold  IbJi  to  be  the  rule,  anil 
aupport  tbair  view  a  by  the  fuct  thai  here,  a^  in  pyemia,  purulent  aeroujj  e^udatiooa  ia  the  joiut4^ 
pneymonia,  pleiiriliB^  kc.t  are  frequent  c^ompUcatioaa.    {Jacoid.} 

5.  Finally,  suppurative  choroiditis  occurs  as  a  resalt  of  purulent  deliquescence 
of  intraocular  tumors,  as  well  as  a  termination  of  tuberculous  localization. 

The  GourBe,  until  the  disease  has  reached  its  hight,  is  almost  always  very  acute. 
Only  very  exceptionally  does  the  disease  require  some  weeks  to  reach  its  highest 
point,  and  thence  terminate  in  a  subacute  or  chronic  matmer.  The  principal  differ- 
enc?s  which  are  seen  in  the  course  of  a  suppurative  choroiditis  affect  the  character  of 
the  procesj>,  and  depend  for  the  most  part  on  the  cause. 

1.  Thus,  a  suppurative  choroidal  inflammation,  induced  by  traumatic  or  chemical 
iiyuries,  is  as  a  rule  characterized  by  a  sthenic  or  even  liypersthenic  character. 
Still,  there  are  degrees  of  difference  here  also,  and  it  may  even  occur,  that  a  trau- 
matic suppurative  choroiditis  runs  its  course  with  relatively  obscure  symptoms. 

Id  cataract  operations  we  are  often,  indeed,  deceived  as  to  the  condition  of  the  eye.  The  lids 
merely  become  OBdematous,  are  not  much  reddened,  the  conjunctiva  secretes  muco-pus,  the  pain 
is  slight,  or  only  occasionally  troublesome,  the  subjective  chromopsia  not  marked,  and  there  is  no 
fever;  but  when  the  eye  is  opened,  all  the  signs  of  an  already  far-advanced  suppurative  choroidal 
inflammation  are  found. 

If  a  foreign  body  be  in  the  eye,  attacks  of  the  severest  inflammation,  often  with 
agonizmj;  pain,  are  interchanged  with  considerable  remissions  or  even  entire  cessa- 
tions. The  disease  is  less  often  chronic  in  its  course;  its  character  varies  fur 
months  between  a  subacute  irido-choroiditis  with  prominent  organizable  shrinking 
prodiicts,  and  occasional  exacerbations  with  abundant  secretion  of  pus,  until  the 
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•je  beoooDM  quiet,  at  leatft  for  a  time,  in  ooDseqaence  of  sapporalive  perfuration  and 

the  removal  of  the  foreign  body,  or  in  coxLseqnence  of  an  enveloping  of  the  latter  by 

large  neoplastic  membranes. 

2.  Suppurative  choroiditis,  which  is  develo[>«'d  after  olceritive  perforation  of  the 

eornea,  seldom  has  a  sthenic  character.    The  symptoms  of  irritation  are  generally 

much  milder,  and  the  subjeciive  symptoms  edpeoially  less  severe.    The  coarse  ii 

generally  nUHUiute. 

S.  The  metastatic  furm  is  often  developed  under  similar  violent  symptoms  with 

the  tnuiiiatia  But  ofcen  the  accompanying  symptoms  ara  in  n  >  proportion  to  the 
nsnlts  of  the  process.  Frequently  the  swelling  and  redness  of  the  outer  envelops 
of  tbe  {4ube  may  be  called  insignificant,  and  the  quite  sudden  loss  of  sight  calls  the 
attention  of  the  surgeon,  and  causes  him  to  look  at  the  condition  of  the  inner  parts 
of  Uie  eye,  which  are  then  generally  very  much  changed.  The  globe  is  often 
i^itroyed  in  the  course  of  a  few  days. 

This  form  of  suppurative  choroiditis,  exactly  like  that  dependent  on  cerebro-spinal 
UMuingitis,  is  frequently  binocular,  eitlier  both  eyes  being  attacked  at  once,  or  the 
iolUmuiatiun  advances  from  one  eye  to  the  other  in  the  coarse  of  a  few  days.  The 
remaining  varieties  of  suppurativa  clioro.ditis  generally  remain  confined  to  one  eye. 

Beialta. — Recovery,  in  the  strict  sense  of  the  word,  is  very  rarely  possible, 
•ad  then  only  when  the  opportunity  for  the  resolution  of  the  disturbances  is  aff»rded 
Ii  the  v«ry  beginning  of  the  process,  before  great  morbid  changes  have  occurred. 
In  general,  we  must  consider  ourselves  satidfied,  when  we  succeed  in  ^mothering  the 
process  in  its  incipiency,  and  if  we  preserve  the  form  of  the  globe,  or  if  it  be  only 
■lightly  diminished  in  size.  la  the  greatest  number  of  cases  the  globe  shrivels  to  a 
■nail  misshapen  no<lule,  from  simple  atrophy,  by  corresponding  lessening  in  size  of 
the  taoics  of  the  eye,  or  in  consequence  of  true  phthisis,  L  e.,  suppurative  deliques- 
eeace  and  pa'lial  evacuation  of  the  c^mtents  of  the  globe. 

Potsibly,  under  very  unfavorable  conditions,  pus  may  be  taken  ap  by  the  blood,  and  the  most 
^geroos  results  occur.  In  isolate<l  cases  a  continuation  of  the  suppurative  process  to  the  brain 
^  beeo  obserred,  and  generally  with  a  fatal  result.    (Ora^t,) 

Tlie  pro^osis  is  the  mos^  grave  in  the  metastatic,  and  especially  in  the  tubercu- 
lous, form.  The  patient  generally  dies  of  the  constitutional  disease  before  the  process 
in  tie  eye  has  readied  its  termination.  If,  however,  the  patient  gets  off  with  his 
u^^  the  globe  is  gcnernlly  )itroj>hied.  In  exceptional  instances,  when  there  is  a  very 
slight  amount  of  pus  formed  in  tlie  globe,  it  becomes  to  a  certain  extent  capable  of 
•g»in  performing  its  functions. 

In  the  variety  of  suppurative  choroiditis  seen  in  epidemic  cerebro-spinal  monin- 
gitiM,  atrophy  is  the  ordinary  result,  and  is  often  evident  at  an  early  period  by  a  very 
niarked  softnes«)  of  t)ie  globe.  Still,  suppurative  perforation,  and,  as  a  further  conse- 
IQcnoe,  phthisis  of  the  globe,  has  been  o^s3rved.  (LindHrom.)  The  phthisical 
^ruction  of  the  globe  is  not  always  carried  on  in  the  same  wny.  Generally  the 
cornea  is  completely  infiltrate. d  thr.)ngl)Out,  is  changed  to  a  ma-s  of  pus,  and  deli- 
QQe^ces.  Then  the  contents  of  the  g'obe  are  to  a  grciit  extent  evacuated,  and  the 
rtmaioH  of  intraocular  structure  C'>nsumcd  and  thrown  out  by  continued  sappura- 
lion.  This  often  first  occurs  when  tlie  sclerotica  has  become  in  i)art  or  wholly  much 
^tended  by  the  increased  intraocular  pre<%8ui-e.  Its  ten>ion  is  th<'n  sometimes  so 
great,  t!iat  tbe  bursting  of  the  cornea  takes  place  with  an  audible  snap,  and  the 
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eont«nt4  of  tliG  globe  ere  ^pirUd  out  to  some  distance*  Tn  ooi)B^qQ6iica  of  the 
abnormal  preaauro,  the  t  irculatbn  and  nutrition  oro  considerably  affi&ct«>d,  Th^  cor- 
nea, with  or  witlioiit  a  p:irt  of  tlm  sclerotica,  undergoes  uecrosl*,  and  tbtii  an  eiit 
is  secured  for  tha  already  necrosed  corrtenta  of  tlie  eye -ball.  Gaaes  have  also  been 
observe<l,  wbere  tbe  inlrsocolar  pna  breaks  awaj  tlmmgh  an  enlargi^d  ve^^sel  of  tlte 
sclerotica,  or  wltere  th<j  Bclerotlca  to  a  greater  or  Icsa  extent  ficinalljr  sepa  ated,  and 
tha*  an  evacuation  of  the  chanjbers  cf  the  eje  was  rendered  po^ible. 

Afrer  the  perforation,  llie  auppti ration  still  continues  for  a  time.  Siill,  the  inflam- 
matorjr  symptotas  are  qaicklj  and  pt'rmanentlj*  removed.  The  pnin,  which  waa 
befi>Te  often  unbearable,  sa,  as  it  were,  out  off.  But  cases  always!  occur  io  wbich, 
during  th«  existence  I'f  the  iutraocukr  auppniattou,  a  cousideraUle  swelling  and 
reduce  of  the  cor^juuctiva  and  liJa  continues,  and  where,  bemdea,  there  ia  great 
iensitivcnes^  evident,  and  at  times  eveti  severe  pain  appears.  This  sometimea 
hiippeus  in  spite  of  free  exit  of  the  pua.  If  the  o|iening  becomoi  closed,  or  if  ita 
edges  ndbcrei  the  inflomtnatorv  eymfttoma  increase  all  tit©  more  certainly  to  a  fre^b 
outbreak*  Sometimei  the  entire  process  is  repeated,  especially  when  a  forei^  bod  j 
pemainn  in  the  eye.  Occ»»ionally  tlie  perforation  brings  with  it  only  temporary 
relief  or  none  at  alh  The  aweOing  and  recluese  in  the  vicinity  of  the  eve  reniain 
very  great,  the  pain  continues  ondiyniniahed^  or  even  beeoines  severe,  ragea  day  and 
night  witli  filight  iiitermii*slonSj  radiating  ovi*r  the  whole  heiid,  depriving  the  patiidut 
of  steep,  and  pulling  him  down  the  more,  beeanse  the  terrible  afiection,  or^der 
such  'clrcumstaaces,  may  be  protracted  for  week»,  and  even  months^  and  is  often 
ftcconvpanieil  by  fever.  To  all  this  there  should  still  be  added  the  fact^  that  iu  the 
existence  of  severe  ciliary  neuroaia,  and  especially  when  there  ia  a  fon^ign  body  in 
the  eye,  the  other  globe,  by  no  means  imfiequently,  participates  in  the  morbid 
procoas,  and  is  destroyed  by  irido  ohoroiditia.  At  lust  the  glohe  shrinks  more  and 
m^>ro  together,  the  inflammatory  irntation  rect^deSj  the  a upp oration  cea*©^,  and  the 
perforation  closes.  Tiie  atrophied  or  phthisical  stump  becomes  a  little  nodule, 
varying  in  size  from  a  pea  to  a  liazel-nut,  with  a  smooth  or  wrinkled  snrfSftce,  and 
generally  appears  deeply  sunken  in  the  orbit.  The  lids  are  retracted,  immovable, 
and  closed.  In  young  persons  the  orbit  also  becomes  smaller  in  time,  even  to 
such  a  degree  that  the  features  appear  markedly  deformed. 

Io  the  examination  of  phthisical  stumps  (Fig.  46),  we 
generally  find  the  sclerotica  very  much  thickened,  sinoe 
its  elements,  in  the  process  of  shrinking,  slide  over  each  other, 
as  it  were.  The  anterior  opening  of  the  sclera  is  closed  with 
F:^  a  small  plate,  a,  of  neoplastic  tissue,  which  is  only  distinguished 
from  the  normal  corneal  substance  by  its  opacity  and  pigment, 
the  latter  being  from  the  iris.  It  is  very  often  superficially 
covered  over  by  a  stratum  of  loose  connective  tissue,  seem- 
ingly a  process  of  the  conjunctiva.  In  the  cavity,  5,  of  the 
shrunken  globe  we  find  friable  remains  of  pigmented  uvea, 
mingled  with  newly-formed  tendinous  stria  and  membranes, 
with  clumps  of  amorphous  nuclear  masses,  intenpersed  with 
fat  and  calcareous  bodies.  True  osseous  bodies,  e,  are  alsooooa- 
sionally  found.  A  tuft  of  connective-tissue  fibers  generally  passes  out  from  the  atrophied  opUe 
nerve,  which  is  lost  in  the  pigment-mass  which  fills  up  the  globe,  and  represents  the  remains  ol 
the  destroyed  retina. 

Stumps  from  diffuse  suppurative  inflammations  generally  aot  quite  differently 
firom  those  which  result  from  chronio  irido-choroiditis,   with  membranoiui  and 
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I  formations.  Still,  in  these  latter  also,  as  well  as  in  the  former,  severe  iDflam* 
mations  occur,  wliich  leads  to  new  outbreaks,  and  maj  endanger  the  other  e}'e  from 
sjmpathetic  inflammation.  This  is  chiefly  to  be  feared  when  the  stnmp  conceals  a 
foreign  body.    Then  the  shrunken  eye-ball  may  remain  irntable  for  a  lifetime. 

Treatment.— The  chief  therapeutic  indications  are:  to  limit  and  suppress  the 
rapidly-advancing  process  of  proliferation,  and  with  this  to  remove  every  thing 
which  may  excite  and  maintain  the  suppuration;  furtiiermore,  to  subdue  the  inflam- 
mation hy  direct  means,  and,  as  far  as  possible,  to  favor  the  resolution  of  the  morbid 
processes  already  existing. 

1.  The  indications  springing  from  the  cause  often  demand,  as  prophylactic  treat- 
ment, the  extraction  of  a  swollen  oataractuus  len^,  ur  an  iridectomy  to  render  it 
harmless,  paracentesis  of  the  cornea  on  account  of  a  large  hypopyon  or  a  corneal 
absces!*,  the  opening  of  an  orbital  abscess,  &c.  The  removal  of  any  foreign  body  in 
the  quickest  and  most  careful  manner  is  of  the  greatest  importance,  and  never  to  be 
neglected.  The  method  of  proceeding  in  this  latter  case  varies*,  of  course,  according 
to  the  situation  of  the  foreign  body.  If  it  is  in  the  aqueous  chamber,  or  protrudes 
into  it  8 » that  it  may  be  seized,  it  should  be  extracted  by  a  linear  incision  united 
with  an  iridectomy ;  but  if  it  adheres  to  the  lens  or  capsule,  the  extraction  of  the 
lens  by  a  flap-section  is  to  be  recommended,  cutting  out  at  the  same  time  a  piece  of 
iris.  This  latter  appears  especially  necessary,  when  the  cataractous  process  is  not 
yet  far  advanced,  and  when  it  can  not  be  awaited  on  account  of  the  threatened 
loosening  of  tlie  fragment.  If  the  foreign  body  have  entered  the  ciliary  body,  and 
it  remains  fixed  there  (which  may  be  readily  ascertained  by  a  probe,  apart  from 
the  situation  of  the  wound,  or  from  the  sensitiveness  of  the  affected  part),  we 
should  cut  directly  down  upon  it,  and  enlarge  the  incision  to  the  proper  direction 
and  length  for  the  purpose  of  its  extraction. 

If  the  foreign  body  be  in  the  posterior  part  of  the  eye,  it  is  first  necessary  to 
find  its  situation  as  exactly  as  possible.  In  the  beginning,  it  may  be  often  recognized 
with  the  ophthalmoscope,  or  from  a  dense,  circumscribed  opacity  of  the  vitreous. 
Later,  this  often  becomes  extended,  diffuse,  and  envelops  it  completely.  Probing 
the  entrance  is  then  very  dangerous,  because  the  fragment,  which  perhaps  lies  imme- 
diately beneath  it,  may  be  easily  loosened  and  pushed  deeper  into  the  eye.  Occa- 
sionally probing  the  sclera  with  a  button-headed  probe  is  an  assistance,  the  ^ituation 
of  the  foreign  body,  in  case  it  lies  near  the  outer  wall  of  the  globe,  being  readily 
indicated  by  a  marked  sensitiveness  of  the  affected  portion  of  sclera.  Occasionally 
this  is  found  Just  opposite  the  point  of  entrance — an  indication  that  the  fragment 
has  passed  through  the  vitreous  humor  to  the  opposite  side  of  the  balL  In  the 
majority  of  cases,  however,  the  foreign  body  lies  at  the  bottom  of  the  vitreous 
humor,  a  little  in  front  of  the  equator  (Berlin). 

If,  in  one  way  or  the  other,  the  position  of  the  foreign  body  be  made  out  with 
certainty,  an  incision  should  be  made  in  the  sclerotica  in  its  immediate  vicinity, 
most  properly  in  a  line  parallel  with  the  corneal  border,  avoiding  the  horizontal 
meridian  of  the  eye  on  account  of  the  course  of  the  long  ciliary  vessels.  A  portion 
of  the  vitreous  is  then  cither  of  itself  evacuated,  or  by  a  slight  pressure,  made  by 
means  of  a  David's  spoon.  The  foreign  body  often  follows,  or  lies  close  to  the 
inciaion,  so  that  it  can  be  seized.  If  not,  there  is  nothing  to  be  done  but  to  search 
for  it  with  the  forceps.  As  a  rule  we  appear  to  do  better  when  we  make  for  our- 
selves an  entrance  to  the  space  occupied  by  the  vitreous  by  the  linear  extraction  of  the 
lena  (Gratfe,  Berlin),    It  can  not  be  denied  that,  after  such  a  procedure,  especially 
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where  there  are  great  difficulties  iu  the  way  of  ita  cxiroefcioii,  mtd  if  Tory  miidi 
VJtreoiia  eaciipe,  or  free  hemorrhage  occara,  the  eje-bftU  m  often  destroyed  by  »up- 
puT&tioiL  But  there  are  always  oises  where  eome  of  the  fanctiona  of  the  eye,  al 
laoBt  ita  form,  ana  preaorved,  and  iu  the  worat  evmt,  the  suppuration  proceeds  more 
quiokly^  nnd  with  muoli  mildei-  symptotns;  it  doei  not  i^o  readily  endanger  the  uthei 
gl  >he,  whidi  IS  far  lesa  sewsitivo,  and  islets  incHnofl  to  now  rnflamraationa,  thnn  when 
thtf  frxLgrotf&t  remams  in  tlia  ^je.  In  caae  the  foreigu  UtKi},  in  spile  of  eyery  ^ti^iirt, 
can  not  he  fonod  and  Beised^  a  regard  for  the  coming  permanent  trouble  to  the 
patieati  aiid  tl>e  danger  to  the  ythor  eye,  wUl  force  us  to  consider  the  expediency  of 
fuUowing  up  Eht)  fruitless  nttempti  at  @s:tr action  by  the  e^jnc'eatit^n  of  tlie  «yL^JmtL 
IhU  ipi-ratiori  nhou'd  bv  taken  iuto  cona^deriitiun  iu  advance^  and  the  pationt^s  atti.>n- 
tion  railed  to  the  poisible  eventtial  ne4?ei^9ity  for  it, 

TLn3  moHt  hnpropcr  uonr^e  is  to  deiuj  the  r^juoval  of  the  forei^  body,  ur  %q 
eheriflh  the  hope  of  its  being  thrown  olf  by  guppuration  {Tetur}^  at  of  any  perma-* 
nent  €iioa]>solatiou ;  becan-e  with  the  progre&s  i>f  the  infiammaiiun,  especiollj  with 
tlie  n$w  fiirnmtion  of  dense  .coatiugi  and  their  ndheaion,  whioh  always  occurs 
the  oon^litions  f  t  an  e?£traotion  of  tim  body  beciome  always  tnore  nnfarorabla^ 
aud  iitjally  it  can  nor  be  done  at  all.  But,  ftirth^rmore^  the  eatifering  of  the  patient, 
aud  the  danger  to  the  other  eye,  may  finally  rt^nder  ihe  enucleation  imperatively 
necessary, 

2.  The  direct  treatment  m  essentially  atitiphlo^btic.  The  kind  varied  a^oording 
h.y  the  chanic-ter  uf  the  proeesa.  With  gttght  hyperemia,  atid  inconsiderable  <Bdeuia 
of  the  part?*  about  the  eye,  when  ther«  u  Utile  or  no  heat,  it  will  he  suffioieutT  after 
ouffjing  out  th(^  indications  from  the  oauae^  to  cover  the  afieeted  eye  with  a  dry 
cloth  or  a  protective  bam  I  age.  When  there  U  more  hyperajujia  and  swelling  of  tha 
parta,  and  marked  hiorease  of  temperature^  Cold  apphcationa  should  be  made  at  iiitt^r* 
TaR  The&e  ra?iy  be  a^si^ed^  if  necc^Rarr; by  the  local  extraction  of  blood.  When, 
however,  the  nervous  irritation  predominates,  or  the  ciliary  neurosis  is  out  of  pro- 
portion to  the  other  inflammatory  symptoiiia,  warm  Applications  are  better  borne. 
Where  these  are  not  sufficient,  the  use  of  narcotics  is  to  be  advised.  In  case  the 
inflammation  has  a  true  sthenic  character,  the  continuous  and  energetic  use  of  ioed 
applications,  the  repeated  application  of  leeches,  administration  of  cooling  remedies, 
absolute  antiphlogistic  regimen,  and  occasionally  narcotics,  ure  necessary. 

8.  These  means  only  suffice  so  long  as  the  intraocular  pressure  is  not  decidedly 
increased,  and  no  great  secretion  of  pus  or  abundant  hemorrhage  has  occurred  in 
the  eye.  When  the  hardness  of  the  globe  evidently  increase^  or  a  large  hypopyon 
is  aeen  in  the  anterior  chamber,  we  should  have  recourse  to  a  paracentesis  of  the 
onrnea  without  delay,  and  this  operation  should  be  repeated  several  times  if 
neces'sary,  if  we  wish  to  prevent  the  entire  destruction  of  the  globe,  and  to  free  the 
patient  from  the  pain,  which  is  often  agonizing.  If  we  have  reason  to  suspect  only 
an  inextf  nsive  collection  of  pus  or  hemorrhnge  in  the  posterior  part  of  the  eye,  if 
perhaps  the  sclerotica  i^  already  somewhat  distended,  no  time  is  to  be  lost,  but 
immediately  a  meridional  incision,  some  linen  in  length,  should  be  made  in  the 
sclerotica,  and  thus  a  way  provided  for  the  exit  of  the  pus. 

4.  If  there  be  no  hindrance  to  the  exit  of  the  pus,  either  a  pressure  bandage  is 
applied  and  an  antiphlogistic  regimen  maintained,  or  a  more  strictly  antiphlogistic 
course  of  treatment  will  be  necessary,  according  to  the  severity  of  the  inflnmmrtion. 
Iu  ca^^ea  in  which  the  suppuration  is  already  far  advanced,  so  that  phthisis  of  the 
globe  seems  unavoidable,  warm,  moist  applications  are  especially  to  be  advised, 
'whatever  may  be  the  character  of  the  process.    They  are  pleasanter  to  the  patient 
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than  cold  applications,  they  favor  suppuration,  and  thus  diminish  the  duration  of 
the  process. 

5.  If  the  suppuration  be  long  continued,  and  threaten  to  impair  the  strength  of 
the  patient,  or  to  found  a  permanent  and  troublesome  affection,  it  will  be  perhaps 
justifiable  to  proceed  to  enucleation  of  the  globe.  Suspicion  of  the  presence  of  a 
foreign  lody  increases  the  indication.  Still,  it  is  nlways  well  to  await  the  diininrtiou 
of  the  severe  inflammatory  symptoms,  because  the  operation,  if  undertaken  during 
the  hight  of  the  proces.«,  readily  excites  excessive  reaction,  and  in  some  cases  has 
led  to  the  death  (»f  the  patient,  by  a  continuation  of  the  inflammation  upon  the  retro- 
ooubir  cellular  tissue  and  conc^^ntrio  incningit's.  {Graefe,)- 

6.  If  the  severity  of  the  inflammation  has  very  much  diminished,  and  pus  within 
the  globe  is  already  being  absorbed,  or  if  the  su)  puration  has  already  become 
•canty,  a  simple  pressure-bandage  is  always  snflicient.  This  should  be  worn  until 
either  recovery  has  occurred,  or  the  globe  is  contracted  in  a  state  of  atrophy  or 
phthisis.  It  keeps  the  eve  from  injury,  limits  to  some  extent  the  proliferat'on  of 
tissue,  favors  resorpt'on,  lessens  the  suppurating  surface,  and  favors  adhesions  of  the 
inflamed  parts  lying  opposite  each  other.  Astringents  should  only  be  used  when 
there  is  aljio  a  considerable  relaxation  and  morbid  secretion  of  the  conjunctiva. 

7.  If  the  stump  of  the  eye  be  very  sensitive,  if  it  really  never  gets  perfectly  quiet, 
if,  without  external  cause,  attacks  of  severe  ciliary  neurosis  or  real  inflammations 
occur,  or  if  the  other  eye  threatens  to  be  involved,  the  enucleation  of  the  stump  is 
to  be  urgently  advised. 

If  in  such  a  stump  a  suppurative  process  with  active  vascular  and  nervous 
irritation,  be  suddenly  excited,  which  resists  the  ordinary  antiphlogistic  remedies,  it 
will  be  best  to  partially  evacuate  the  contents  of  the  globe  by  an  incision  into  it. 
The  suiTering  of  the  patient  is  thus  oden  alleviated,  and  the  inflammation,  under  the 
use  of  warm  applications,  rapidly  recedes.  If  we  have  reason  to  fear  repetitions  of 
the  attacks,  we  may  at  any  time  remove  the  stump  by  enucleation,  without  incurring 
the  danger  of  excessive  reaction. 

Anthorities.— (?ra^«  und  Schweigger,  A.  f.  0.  VI.  1.  S.  184,  et  seq.  VI.  2.  P.  261,  et  acq.— 
Graef^,  A.  f.  0.  1.  S.  406,  et  aeq.  III.  2.  S.  837  et  seq.  IX.  2.  S.  79,  kl.  Mntbl.  1863.  S.  456.  1865. 
S.  SS4.—Ifeymann,  A.  f.  0.  VII.  1.  S.  127.— J&'J.  Jaeger,  Ocsterr.  Zeitachft.  f.  pract.  Heilkd.  1857. 
?fo.  2.— ^^'n,  Bcitrilge  xnr  prakt.  Augenheilkunde.  Hamburg.  1861.  S.  92,  \07,—Zand«r  und 
OtutUr,  Die  Verletzungen  des  Aiigcs.  Leipzig  und  Ileidclberg.  1864.  S.  202,  211,  213  —BoUson- 
ntau  and  Cunier,  nach  Zander,  1.  c.  S  \^.-^ Rothmund,  Jabrcsbericht  1861-2.  MQnchen.  S.  19.— 
Skhirmtr,  kl.  Mntbl.  1865.  S.  275,  ^'Jl.^Kreitmair,  ibid.  S.  384.  Aerzt.  Intelligenzblatt  f.  Baiern. 
1865.  No.  21.  22.— -ff>ia/>p,  kl.  Monatbl.  1805.  S.  878,  Can«tatt*8  Jabreabericht.  18G4.  Ill  S.  144.— 
JaeoU^  A.  f.  0.  XI.  3  S.  156,  162,  IQH.—Linclstrim,  according  to  Jacubi  1.  c. —  Virchow*s  Archir. 
X.  S.  181.— JVa^<  A.  f.  0.  VI.  1.  S.  220.— ^r^^,  Zeitschrift  der  Wlen.  Aerztc.  1859.  S.  149.— 
Critrhrti,  kL  MntbL  18G3.  S.  440.  ^I.—Tetzer,  Wiener  med.  Jahrb.  1866.  4.  S.  9.  W.—Oraffe, 
\.  t  O.  XIV.  2.  8.  120;  3.  S.  liCK—Knapp,  A.  1  O.  XIH.  1.  a  127.  \7'S. —Jacob i,  ibid.  XIV. 
1.  S.  138,  142.— U>rjfc/T,  kl  Monatbl.  1867.  S.  36.— ^iVrma/iH,  ibid.  1869.  a  146.— ^^Win,  A- 
t  O.  XIIL  2.  ft.  275,  298;  XIV.  2.  S.  275,  279,  319,  324;  Arch,  t  Aug.  u.  Ohronheilkundo  1. 
S.  \!M.SrhieM-(^emweu9,  A.  t  O.  XIIL  2.  S.  389.—  WiUon,  Prag.  Vierteljahrschrift,  97.  Bd. 
Ann.  S.  m.—Ducfuk.  Wien.  med.  Jahrb.  186a  5,  6.  8.30,  dl.—Jiudnew,  Burzew,  Virch.  Aroh. 
41.  Bd.  &  73. 


SEVENTH  SEOTIOlSr. 

tATTON  OF  THE  SOLERA,  S0LEEITI8,  SOLEROTITia. 

Anatomy* — The  &oleroticn  or  eol<>ra,  the  white  or  hard  membntiie  of  Lhe  «yi| 
foifn*  B  tough  ami  firui^  Terj  »lifihtlj  eTisan&ivc  capsule,  which  every  where  dwlj 
euveh^p:^  the  clioroid  and  the  ciliary  body,  and  is  organically  oosinec'od  witliiiieflL 
It  oonBistij  of  connectire  lieaue,  whose  elements  nnite  Irito  hfi^ad  bond^  wlJdi  futi 
t.liro«gh  the  whole  thicknea^  of  the  msmbrane,  alternating  qiiit«  TTegti"'arlj  from  i 
longitudinal  to  a  liorirontal  direct! 'U,  and  thu^  on  a  perpendicular  secrtii>n  p\'t  tk 
appearance  of  a  lamellar  funnationi  the  individual  lujers  of  which,  howet^r,  aif 
very  intimat45ly  connected. 

Iq  general  terms,  we  may  if^ay  that  in  the  external  layers  the  itri®  arc  tnerlsliooali 
while  in  ihe  inner  layers  they  are  equatorial.  Woven  in  wiih  these  is  u  fiu^  and 
dose  net- work  of  elastio  eWTOenie,  which,  o^*  we  g  i  inward,  becnme^i  ch>^r,  and 
nnite^  tl*e  Bolera  with  the  chorujd.  (IlfnU,)  From  it,  nnmeroa>!»  elastic  fLhimfnts 
enter  the  choroid.  Granular  pigment  is  s^'attered  shrongJi  the  Iftssne  in  elorapi^ 
which  reaemble  ia  slmpe  the  stroma*<^elN  o"'  tUe  uTea, 

In  iame  rare  ca«c!^  the  pigment  is  heaped  np  in  the  ixiDermaet  And  oubermoit  krerfl  of  ll» 
flcleral  ibaaa^  ho  that  the  white  o£  the  eyo  biifl  in  apots  &  dark,  bluijih^dky  oi  tlat«^Ukr  colv 

At  the  interior  edge,  the  connectiTe^tiBRiie  filaments  of  the  edera  pass  imta^ 
dia^ely  into  those  of  the  rornea,  and  are  transformed  into  corneal  elements.    Thero 
they  have  nn  almimt  equatorial  conrse,  and  form,  aa  it  wtre,  a  firm  frame  anmnd  tht 
border  of  the  cornea.     From  the  elastiG  nct-^vork  of  thiB  frame,  ^ome  filflnTe'ttt 
accompanied  bj  vc.«!fielH  and  nerves,  pass  into  tbe  cornpa.     In  frnut  of  the  ring,  ^ 
still  in  the  .scleral  ti^atiei  ami  quite  near  its  inner  surfai^e,  thebnndtea  of  conne^tirt 
tiiistie  separ.'itej  to  take  np  the  venoms  ciliary  pleiu^,  which  boa  been  do.*ctibed  mtli* 
e.inal  of  Schlemm  (Fig.  2,  A),  and  i&  a  thick  pateh  of  fine  vein*,  coursing  aronoi 
the  perlplierj  of  the  coriica.     On  the  one  s^itle  it  is  connected  with  the  ve'ma  of  th© 
cilinry  niuBcli%  on  the  oi:her  with  the  vascular  net-work  of  the  sscleriL   (L^her.)    It  i*    1 
bounded  by  many  layers  of  a  finely-filaraented  elastic  membrane,  similar  to  tha* 
lining  tlie  blood-vessels,    (ffenle,) 

The  scler.M  is  thickest  po^te^io^ly,  just  at  the  optic-nerve  entrance,  for  here  th0^ 
outer  sheath  of  the  optic  nerve  becomes  directly  attached  to  the  scleral  tissue* 
Within  this  portion  of  sclera,  surrounding  the  papilla,  lies  the  posterior  vascular 
zone.  {Ed.  Jaeger,)  It  is  formed  from  two  or  more  small  vessels,  which  enter  the 
sclera  near  the  angle  formed  by  the  sheath  of  the  nerve  and  the  sclera,  and,  in  its 
course  around  the  papilla,  gives  branches  to  this  as  well  as  to  the  choroid,  thuf 
forming  a  direct  communication  between  the  ciliary  and  retinal  vascular  systems. 
(Leber,)  The  branches  are  not  regularly  given  off;  hence  the  zone  is  oftea  im« 
perfect,  or  not  formed  at  all. 

Besides  the  above,  the  sclera  is  perforated  by  a  number  of  canals,  giving  passage 
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to  the  yesBelfl  and  nerres  of  the  nyea,  which,  like  Schlemm's  canal,  are  surrounded 
by  a  thick  net-work  of  elastic  filaments  (RenU).  At  the  anterior  and  posterior 
zones  these  vessels  are  particularly  numerous,  but  are  very  small ;  they  usually  run 
perpendicular  to  the  surface.  Near  the  equator  they  are  more  scanty,  but  larger, 
and  pass  obliquely  through  the  membrane. 

The  sclerotic  contains  many  nerves,  which,  arranged  in  bundles,  and  anastomos- 
ing constantly  with  one  another,  form  a  large-meshed  network.  Most  of  these 
nerves,  after  having  run  for  a  certain  distance  in  the  sclera,  perforate  it,  in  order  to 
reach  the  inner  tissues.  A  number  of  them  however  end  in  the  scleral  tissue  itself 
after  they  have  lost  their  medullary  sheath  and  have  ended  in  tiie  finest  fibres  (Hd- 
/reieh).  Delicate  vessels  give  off  branches  also  in  thu  sclerotic,  which  arise  from 
the  ciliary  vessels. 

The  outer  surface  of  the  sclera  becomes  a  stratum  of  loose  connective  tissue, 
which  is  more  scanty,  loose,  and  ragged,  at  the  middle  and  posterior  part,  and  is 
there  connected  with  the  ocular  capsule.  But  anteriorly  it  lias  shoi-ter,  thicker 
filaments,  and  is  immediately  transformed  into  subcoiynnctival  tissue.  This  may  be 
called  the  episcleral  layer.  It  contains  a  fine,  close,  vascular  net- work,  composed 
mostly  of  ciliary  vessels.  At  tlie  circu inference  of  the  cornea,  the  episcleral  tissue 
is  greatly  developed,  and  very  vascular,  so  much  so,  in  fact,  that  in  great  hyper»niia 
it  is  protruded  like  a  pad,  and  is  then  described  as  a  vascular  ring. 

Normally,  and  especially  in  joung  persons,  the  onlj  vessels  visible  are  the  anterior  ciliary 
arteries,  which  proceed  in  pairs  from  the  branches  in  the  four  recti  muscles,  pass  forward  very 
iortoouslj  along  these  mnscles,  divide  up  once  or  twice,  then  into  twelve  to  fifteen  branches,  and 
enter  the  sclera  from  a  half  to  three  millimetres  from  the  margin  of  the  cornea.  Being 
eovered  by  the  conjunctiva,  they  appear  dark -colored.  The  very  delicate  net-work  of  their  anasto- 
mosing branches  is  only  seen  after  irritation  of  the  eye.  If  such  a  cause  of  vascnlar  injection 
occurs,  the  otherwise  invisible  subconjunctival  or  episcleral  veins  also  appear.  They  form  a  deli- 
cate blue  or  violet  coloration  around  the  cornea,  in  which  larger  branches  may  be  distinctly 
traced,  sometimes  surrounding  the  comea  in  arcs,  at  others  branched ;  again,  apparently  proceed- 
ing from  the  sclera,  they  unite  to  large  trunks,  which  pass  directly  backward  and  disappear  in 
the  palpebral  fold.  On  account  of  the  firmness  of  the  tissue  in  which  they  lie,  these  vessels  (veins 
as  well  as  arteries)  are  but  slightly,  if  at  all,  movable,  and  are  thus  distinguished  from  the 
sopeijacent  vessels  of  the  cornea,  with  which,  however,  they  are  partly  connected.     {Leber, 

Senile  Changes. — Senile  involution  of  the  sclera  shows  itself  chiefly  by  dimi- 
nution of  the  elasticity  peculiar  to  the  ti^^sue,  and  thus  prodnces  the  changes  in  the 
■tutes  of  the  circulation  that  lead  to  glaucoma,  when  the  exciting  causes  for  it  arise. 
The  physical  cause  of  this  loss  of  elasticity  is  connected  with  the  calcareous  fi)rma- 
tions  which,  it  is  said,  are  never  absent  in  the  posterior  part  of  the  sclera  of  old 
people.    (Donden,) 

Hosology. — Inflafnmation  of  the  sclera  is  characterized  at  first  by  proliferation 
ci  its  peculiar  connective-tissue  corpuscles;  these  swell,  their  granular  contents 
become  cells,  which  multiply  more  or  less  rnpidly  by  division  and  endogenesis,  press 
more  and  more  on  the  intercellular  substance,  and  then  on  section  appear  in  the 
form  of  nests,  which  are  either  quite  irregular,  or  somewhat  resemMe  oonnective- 
ti««ae  celL«,  as  a  body  and  branches  may  be  recognized  in  them,  which  anastomose 
with  analogous  branches  of  other  nests  of  cells.  At  the  same  time,  the  intercellular 
•uhatanoe  appears  hut  little  changed.    Only  in  acute  and  extensive  morbid  processes 


does  it  become  clouded  by  a  molecular  precipitate,  and  a  more  or  less  exteEdre 
Bepuration  of  granular  fut ;  then  alao  a  sort  of  relasation,  a  kind  of  awelliDg  from 
^.roo^  fluid,  with  a  consequent  diuiinution  of  normal  resistance,  and  some  incrEase 
of  the  blood-contents,  la  i^marked.  During  life  the  exietenct?  of  scleritia  h  offcen 
overlooked,  or  is  first  rerognizcd  bj  ita  results^  aucb  aa  ata|]hylouia  or  atrophy. 

Sdllp  howcrer,  cases  ala*i  occur  where,  with  a  rapid  process  of  devielopment,  the 
peculiar  tissue  of  the  sclera*  after  a  precedent  relaxation,  and  raoleculiir  fatty  eloudi- 
ness,  is  in  plac^  almost  destroyed*  imd  is  then  changed  to  an  easily-torn,  friahle,  pur- 
ulent niafts^  which  has  either  the  eharacter  of  pus  or  of  decomposing  tol?erclc.  This 
substani^^  consists  en li rely  of  cells^  dividing  and  l)ecoming  fatty,  fatty  detritus  and 
true  pua-cells,  but  ncarceiy  a  trace  m  left  of  the  true  scleral  elements. 

It  h  uncertain  if  scleritis  ever  occura  independently ;  hitherto  it  has  only  been 
obeerred  accompanying  and  dependent  on  inflammation  of  th«  neigliboring  vascular 
parte.     But  in  connection  with  these  proeeases  it  i^  a  eommou  oocurrtiuce. 

In  fact,  every  moderately  severe  kerutitia  and  cunjunctivitis  ajjpears  to  Iw  aceoro* 
panied  by  scleritis.  It  is  especially  rare  for  a  blennorrluea  or  riiphtheri^is  to  run  its 
course  without  a  perceptible  derelopment  of  cells  occurring  in  the  anterior  part^  of 
the  sclera. 

In  the  same  way  herpes  of  the  conjunctiva  is,  doubtless,  not  rarely  aceomi>anied 
by  proliferation  of  scleral  connective-tissue  corpuseleSp  Occasionally ^  under  such 
drcumstancea,  the  scleral  proliferation  in  creases  even  to  the  development  of  true 
herpetic  nodules.  These  are  seated  in  the  episcleral  tissuo,  but  sink  more  or  less 
deeply  into  the  superficial  strata  of  the  sclerotic,  and  are  rapable  of  various  termina- 
tions ;  for  in  some  cases  they  simply  recede,  in  others  they  degenerate,  become  tendi- 
nous, cartilaginous,  or  calcareous.  Boinetimea  tliey  suppurate  and  form  small  con- 
junctival abscesaea,  which  spread  rapidly.  Finally >  in  other  ca^'S  dtH>]>  u leers tion 
occurs,  which  may  lead  to  partial  scler/tl  staphyloma,  or  to  prolapse  of  the  uvea. 

It  appears  that  it  la  this  process  which  has  been  by  many  described  as  epUclerUU  {Jfooren^ 
Mannhardt).  Another,  much  more  rare  form  of  disease  appears,  however,  to  have  more  right  to 
this  name,  which  by  its  chronic  coarse,  by  extreme  obstinacy,  as  well  as  by  a  tendency  to 
relapse,  is  very  troablesome,  and  is  distinguished  by  a  more  difTuse,  yellowish,  gelatinoas  pro- 
duct The  latter  is  developed  under  the  appearances  of  slight  ciliary  irritation  with  great 
injection  of  the  episcleral  tissue,  and  oedematous  swelling  of  the  conjunctiva.  It  is  collected 
in  larger  quantities  in  one  or  more  points  and  here  pushes  up  the  conjunctiva  of  the  globe 
{Jffeymann). 

In  the  same  way  the  sclera  is  sympathetically  affected  by  inflammatory  processes 
in  the  choroid  and  ciliary  body,  and  partial  chroroiditis  is  usually  accompanied  by 
partial  scleritis,  total  choroiditis  by  inflammation  of  the  entire  sclera.  Then  the 
inflammatory  change  of  tissue  sometimes  appears  more  in  the  uvea,  sometimes  in 
the  sclera.  The  name  of  "sclero-choroiditis'*  has  been  appropriately  used  for  the 
latter  cases. 

When  scleritis  does  not  lead  to  suppuration,  it  frequently  leaves  behind  no  trace 
of  its  existence ;  sometimes  it  causes  some  hypertrophy  of  the  tissue,  or  even  partial 
sclerosis.  More  frequently  partial  atrophy  results,  the  sclera  becomes  thinner  at  the 
part  affected,  and  therefore  appears  bluish.  Very  often,  also,  scleritis  is  the  imme- 
diate cause  of  protrusion  of  the  sclera,  for  the  relaxation  decidedly  diminishes  the 
resistance  of  the  tissue,  and  thus  gives  a  preponderance  to  the  intra-ocular  pressure. 
The  dependence  of  scleritis  on  other  diseases  renders  a  more  complete  enumeration 
of  the  symptoms,  causes,  coarse,  and  treatment,  at  this  time  superfluous. 
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Fosology,— The  deTelopment  of  a  scleral  fitaplijloma  presupposes  a  dimmiitiaii 
of  the  normal  resistance  of  the  sclera  ;  and  secondly,  a  continuance?  of  the  iiurmal 
intra-ocular  prcsgiire.  Increase  of  this  pressure,  such  as  is  occadonaUy  caused  bj 
increase  of  the  contents  of  the  cjeball,  a^  waU  as  bj  strong  simultaneous  oantmo^ 
tiiins  of  the  recti  muscles  of  the  eye,  deddedlj  farora  such  protrufiions. 

In  inflAmTnutoty  telaitat^on  of  tbe  capsule  of  the  globe  ibe  uonrnd  iair&-ooaiBT  pntsAtire  snf- 
ft 069  to  prodaOQ  iuch  Atapbylamibta.  If  niLmoly  the  realHtiinco  of  the  oap«ulo  of  tho  globe,  KQd 
Doii»qti@atly  aJao  the  reiilitaiie^  whiob  the  lafceml  pre^ure  £ndi  in  the  mtsmal  veflfti4>f  dimiii- 
jshcBf  the  intrft-ocolar  vesaeJs,  with  n^dtmiiviBhed  impelkai  foro^^of  tb«  hlood^  b^ing  dj^dimm' 
iahedu,  most  becomB  dilated,  orexadc  fluid  into  the  interioT  of  the  ajc  far  Just  my  long  a  time  M 
the  teoAlon  of  the  capsule  o£  the  gloho  U  not  oqiially  tialAuoe'i  by  the  intrir-ooalar  praaflare ;  in 
other  words :  the  iDtcmml  i^N^e  muflt  increase  until  tho  cotuca  and  &dera  oppose  a  resiatuioe  to 
farther  fltretQbing,  it  holding  the  bolanoe  agauLflt  the  intra-oEiiilat  pro^dtre-  The  gn;Atet  the 
latter,  ao  much  the  mora  advassoed  mttst  the  stretoliing  of  the  aclera  b«,  before  that  equilihritUD 
is  prodnoed,  lio  maoh  the  quicker  will  the  staphyloma  be  developed^  Bkod  so  znncb  the  mors 
<7onAide;abk  wiU  it  he. 

Theft©  ectasia  are,  however,  never  confined  to  the  BCiera ;  the  eon'esponding  por- 
tion of  the  choroid  \b  atwuy^  protruded  witli  it,  since  sclera  and  choroid  are  inti- 
mately organically  connected  tbraugboQt  their  exteDt;  hence  the  name  sclero^boroidal 
stfipbylotna  is  more  indicative,  Ordinarilyj  however,  tlib  name  is  only  used  for  those 
ectasia  which  are  directly  caused  by  inflammatory  relaxation  of  the  tissue  of  the 
membranes  in  question;  or  at  least  have  for  substratum  parts  altered  by  inflam- 
mation. They  are  distinguished  from  the  staphyloma  posticum  searpcB,  which  is  con- 
genital, and  in  which  the  partial  diminution  of  resistance  is  due  to  an  original  fault 
of  formation ;  that  is,  to  a  deficient  development  of  the  globe. 

1.    Sclero-choroidal      Staphyloma. 

Pathology  and  Sjnnptoms. — Occasionally  the  entire  sclera  and  choroid  are 
protruded.  In  other  cases  the  staphyloma  is  limited  to  a  part  of  those  membranes. 
Hence  the  division  into  total  and  partial  sclero-choroidal  staphyloma  is  made,  and  the 
latter,  according  to  its  seat,  is  called  anterior,  lateral,  or  posterior. 

a.  Total  Solebo-choeoidal  Staphyloma. 

This  is  characterized  by  more  or  less  decided  increase  and  change  of  form  of  the 
whole  eye-ball,  for  usually  the  cornea  (or  a  cicatrix,  nnder  the  form  of  a  kerato- 
globus,  or  cicatritial  staphyloma,  as  the  case  may  be,  replacing  the  cornea),  partici- 
pates in  the  protrusion ;  hence  for  such  sclero-choroidal  staphylomata  the  names 
**  transparent  or  cicatritial  total  staphyloma  of  the  globe  "  are  used. 

Under  such  circumstances  the  eye-ball  sometimes  appears  egg-shaped,  with  the 
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tpex  either  anterior  (Fig.  47)  or  posterior  (Fig.  48),  sometimes  cylindrical,  romidish, 
or  quite  irregular.  Tlieai.terior  scleral  opening  is  almost  always  much  enlarged,  and 
eonsiderable  tension  of  the  ciliary  body,  iris,  and  zonula,  is  thus  caused.  At  the 
nme  time  the  anterior  scleral  zone  has  a  less  inclination  to,  or  is  even  parallel  to,  the 
optic  axis,  so  that  the  sclera  passes  into  the  cornea  without  there  being  any  dividing 
furrow  between  them. 

From  the  great  increasji  in  size,  the  eye-ball  projects  from  the  orbit,  pushes  out 
t)ie  lids,  and  impedes  their  closure.  Some  greatly  dilated  ciliary  vessels  appear  on  the 
ior&ce.  The  sclera  is  thinned  in  proportion  to  its  increase  in  surface,  and  as  the 
dark  fundus  of  the  eye  shows  through,  it  has  a  dark-blue  look.    If  the  dioptric 
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nedia  remain  transparent  and  the  light  is  favorable,  the  fundus,  which  has  but  little 
pigment,  reflects  red  light,  or  actually  sparkles  (amaurotic  cafs-eye).  Vision  becomes 
'tfj  limited,  or  even  all  perception  of  light  may  be  gone. 

Id  transparent  total  staphyloma,  the  cornea  is  greatly  protruded,  thinned,  and 
•wnewliat  greenish.  The  limbus  conjunctivalis  is  much  widened,  as  it  p.jrticipates  in 
^«  staphyloma.  The  anterior  chamber  appears  increased  in  depth  and  extent,  and 
filled  with  pellucid,  aqueous  humor.  The  iris  is  often  discolored  hy  progressing 
•^ihy.  Its  breadth  has  increased,  for  the  orijnnal  circumference  becomes  greater, 
'Mlotho  sluggish  or  fixed  pupil  changes  its  diameter  but  little.  Not  unfrequently 
tbe  iris  oscillate^  as  it  is  no  longer  supported  by  the  lens,  which,  from  enlargement 
of  the  anterior  scleral  opening  and  consequent  rupture  of  the  zonula,  has  lost  its 
attachments.  The  anterior  capsule  is  often  found  cloudy  from  inflammatory  deposi- 
^08,  adherent  to  the  pupillary  margin  and  the  lens  cataractons. 

Id  total  cicatricial  staphyloma,  of  course,  there  is  no  anterior  chamber,  the  iris 
lisfing  disappeared  in  the  ectatic  cicatricial  tissue,  which  closes  the  globe  anteriorly, 
freqoently  the  cataraotous  lens,  which  is  also  often  chalky,  is  attached  to  the 
Poiterior  wall  of  the  cicatrix,  hence  is  removed  from  its  normal  position.    By  the 
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graJuul  expansion    of  the  anterior  pari  of  tlie  eye-ball,  tbe  cUtarj  pr^Kse^aea  aro 
rupture!,  ad  tha  erjstal  line  drawn  forward. 

ITie  parts  lyitig  farther  bock  are  always  macli  atrophied  in  both  fortm  of  staphy- 
loma. TliH  dep^adi  partly  oa  the  preoedtnt  seTt^ie  vntiatni nation,  pjirtly  on  tbe 
axpiinfiion  and  tension  of  th<i  membranei.  This  b  the  chief  cauae  of  tUe  desirae- 
tiuD  of  the  power  of  vtsipti, 

Tbe  oiliarj  muBolo  U  ^TX^mllj  shniQkea  to  ft  thin  cireurar  b^nd,  dcfltitute  of  oitn^iilftr  Qbera, 
^Lidexaetlj  tr^enibliDg  coDDGCtire  iieaiief  or  il  baa  been  tr^nifiirjiefl  to  &  iilid'f  braUcte.  dflicAiflr- 
iUment^d  iubaUnc*,  toUllj  deFoid  of  formed  dement*.  Tbe  cilmrr  processes  aie  strttcti^rd  in 
length  and  oreuitb,  fl«pari£ted  and  flattened^  and  wb^re  ih^  t«asioa  of  ilieirii>Ue  ia  iint<iiisl  thrj 
lire  di^vmtcd  from  their  mdrLdioual  direction  ixnd  varioottj  distorted.  Tbclr  inner  nnlbee  itf 
often,  tbougb  by  no  mennft  alwnjii,  covered  with  oycUlic  mombranea«  which  wilh  riJIoas  pro&saiet 
project  into  the  anterior  part  of  th«  Titreoua.  Tbo  cboroid  ii  sliLl  presi-Tved  at  aarae  pUce^i^  al 
lejuL  tbfl  chorio-capJIUrft  and  roaculoea  as  ^  ell  as  tho  iRmitia  fosca  can  still  bs  distingubbed* 
Aa  u  rukt  bowoTer^  fnr-adruncedatrophy  appturseverj  vrhere;  the  reaaeU  of  tbe  cbono-cupiilarii 
aod  vase 0 loan  appeur  raosllj  or  entlr(;Ij  destroyed.  Tbe  etroraa-eeUft  »re  acaniyp  aod  are  tnoatly 
JD  a  atitte  orfatT:j  dogeoeratioD  ;  the  pigment  is  pale  and  diminished  in  qjantity,  or  alt  goue  except 
a  few  groups  of  graouleA.  The  basii  is  a  ddicaU^  fiUtm^oUry  iiet-work*  cuterwi  by  the  elattie 
membrane  and  more  or  less  iirmly  attucbcd  to  the  ^cleru.  Sometimes  the  choroid  is  ihrunken  to  a 
thtn  layer  of  hjulluej  atlfT,  dry  sobstaoce^  in  which  we  can  ooly  ftoe  an  iodistinet  Btriaiion^  and 
whiebcun  only  be  detached  from  the  sclera  in  small  scales.  Stilly  we  sometimes  meet  cases  wbere^ 
a»  a  restiU  of  precedent  protiferaiion  atid  subsequent  attt»ph)\  the  choroid  up  pears  in  places  as  a 
thick,  wriokledi  irregular  layer  of  nucleated  tissue,  bdd  together  by  a  net- work  of  tbe  remsiiisof  tbi 
choroidal  stroma,  Tbe  elastic  lamina  often  remojas  quite  norniah  but  Just  as  often  it  b  thick- 
ened, and  ia  then  usually  cotered  mth  numeroui  choloid  bodies.  The  tapctom  is  slwsja  mDch 
tbintied,  the  individual  epilheliaJ  celts  are  separated  and  often  form  large  car  it  tea;  some  app«ai 
enlargedp  flntteoed,  and  irregulor ;  tliev  are  pale,  fheir  granules  urio  di^tiriboted  wit  hoot  order,  and 
they  an:!  less  numerous.  In  some  places  the  tapetum-cells  appear  without  pigment,  shrunkeo, 
and  filled  with  cloudy  content*;  in  plucea,  however,  groups  of  cells  occur  loaded  with  pigment 
whichf  frum  their  size  and  rariabic  form^  mu:il  t>e  oonsidered  as  new  formations.  The  ctUary 
nerves  running  under  the  choroid  are  partly  without  medulla,  hyaline  and  tranalucent,  sometimes 
wholly  destroyed.  Hence  diminution  of  sensibility  of  the  cornea  and  iritic  neuralgia  are  among 
the  ordinary  symptoms.  As  a  rule,  tbe  retina  is  decidedly  cloudy  and  ansmic,  atrophied  and 
thinned ;  occasionally  this  occurs  in  the  immediate  vicinity  of  the  vessels,  so  that  these  appear 
inclosed  on  both  sides  by  gauzy,  translucent  bands.  {Schiesi.)  The  limitans  is  often  perforated. 
(  Wedl.)  Sometimes  the  retina  is  detached  from  the  choroid.  In  other  cases  all  that  we  can  find 
of  it  are  pigmented  connective-tissue  remains,  which  are  firmly  attached  to  the  choroid.  Some- 
times the  retina  is  entirely  destroyed  or  reduced  to  a  few  ragged  remains,  which  are  attached  at 
the  optic-nerve  entrance  and  float  about  the  vitreous.  As  the  optic  nerve  is  usually  atrophied, 
the  papilla  is  generally  much  discolored.  In  many  cases  it  seems  excavated,  as  in  glaucoma. 
Tbe  vitreous,  at  least  its  posterior  half,  is  almost  always  fluid  and  flocculent.  Tbe  anterior  half 
is  usually  preserved  longer,  and  not  unfrequently  contains  oonnective-tissne  oew-fonnationa. 
( Wedl^  6ehw€iffg€r,  Schieu-Gtmuseut.) 

h.  Partial  Sclero-ohoroidal  Staphyloma. 

This  appears  as  a  bluish  or  slate-gray  transparent  projection  with  thin  waUsi 
more  or  less  elevated  above  tbe  surface  of  the  surrounding  sclera.  It  often  pro- 
trudes perpendicularly,  or  is  oven  pedunculated,  and  :hen  appears  aa  a  aharplj* 
bounded,  round,  vesicular  nodule  of  the  size  of  a  millet-seed  or  a  bean,  whose  aur- 
face  is  sometimes  smooth,  again  is  furrowed  by  projecting  cross  or  oblique  tendi- 
nous striae,  and  thus  it  acquires  the  appearance  of  a  cluster  of  grai)e8.  In  other 
cases  the  staphyloma  pres3uts  quite  a  flnt  protrusion,  with  smooth  surface  and  in- 
distinct boundaries,  whose  diameter  is  sometimes  scarcely  a  line,  but  is  often  con- 
siderable, as  the  anterior  or  posterior  half  of  a  quadrant  of  the  sclera,  o&  even  mora. 
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u  protruded.  In  many  cases  the  staphyloma  fonns  a  more  or  less  long  and  broad 
protrusion,  divided  into  irregular  vesicles  by  tendinous  bands,  which  surround  a 
greater  or  less  arc  of  the  eye-ball.  Such  protrusions  are  found  in  the  most  varied 
zones  of  the  sclera,  e.  g.,  in  the  equatorial  zone  (Fig.  49).  But  they  most  frequently 
occur  in  the  anterior  scleral  zone.     (Fig.  50,  h.) 

Fig.  49. 

The  walls  of  the  staphyloma  consist  mostly  of 
sfcrongly-pigmented  scleral  tissue,  which  has  suffered 
more  or  less  from  the  precedent  inflammation  and  tlia 
protrusion.  It  usually  appears  quite  cloudy  from  mole- 
cular precipitation,  and  its  filamentary  formation  is 
often  less  clear,  or  only  sharply  defined  in  certain  direo- 
tiona.  The  inner  surface  of  the  vesicle  always  appears 
lined  with  a  pigmented  brown  or  black  spotted,  deli- 
cttte  membrane,  which  adheres  closely  to  the  remains 
of  the  uvea  protruded  with  the  sclera.  This  membrane 
can  rarely  be  separated  from  the  subjacent  sclera.  The 
aTeal  tissue  in  it  is  already  quite  unrecognizably  atro- 
phied to  an  indistinctly  striated  mass,  without  vessels 
or  nerves.  In  this  mass,  variable  amounts  of  pigment- 
eells  are  deposited,  some  of  which  still  appear  round- 
ish, and  rich  in  pigment ;  others  contain  little  pig- 
m^t,  are  angular,  elongated,  or  even  spun  out  to 
pigmented  fihunents.  The  elastic  lamina,  on  whose  inner  wall  lies  the  tapetum,  is  oftsu 
■tUl  perceived.  The  cavity  of  the  staphyloma  is  rarely  filled  with  firm,  inflammatory 
prodooi,  bnt  almost  alw&ys  with  watery  fluid.  Occasionally  the  retina  stretches  out  free 
ftom  the  foot  of  the  staphyloma.  But  not  unfrequently  there  is  a  corresponding  protrusion  into 
tb«  concavity  of  the  staphyloma,  to  whose  inner  wall  it  is  often  firmly  attached,  spreading  orer  it 
as  a  delicate  membrane,  which  consists  of  connective- tissue  filaments  strewn  with  molecular 
maMffl,  containing  no  trace  of  nervous  elements  or  vessels,  but  variable  amounts  of  pigment,  and 
covered  by  the  membraoa  liniitans,  which  Li  usually  ragged.  (  Wedl^  Schweigger^  Schuu,) 

In  the  immediate  vicinity  of  the  staphyloma,  the  sclera  is  often  found  very  hypersemic,  relaxed 
by  a  cloudy  serous  infiltration,  and  strewn  with  connective-tissue  corpuscles,  which  have  been 
changed  by  inflammation.  A  large  portion  or  the  whole  of  the  choroid  usually  appears  affected 
by  ioflammatory  atrophy,  particularly  as  evinced  by  great  pigment  rarefaction.  Still,  in  spite  of 
the  tension  to  which  the  choroid  is  subjected,  the  vasculosa  and  chorio-capillarisare  sometimes  well 
preserved,  the  vessels  of  the  latter  are  even  dilated,  and  the  tapetum -eel  Is,  although  very  small,  are 
close  together,  thus  indicating  a  rich  new-formation.  {Schweigger.)  The  larger  vessels  of  the 
vaaculota  terminate  abruptly  at  the  foot  of  the  staphyloma,  or  pass  very  slightly  beyond  it,  and 
then  disappear.  This  is  also  true  of  the  ciliary  nerves  of  the  lamina  fusca ;  hence,  when  the 
staphyloma  is  somewhat  extensive,  there  is  a  diminutionof  sensibility  of  the  cornea  and  of  motion 
in  the  iris.  A  large  portion  or  the  whole  of  the  retina  also  is  atrophied.  Not  unfrequently  it  is  in 
places  attached  to  the  choroid,  and  at  this  part  it  is  always  atrophied  to  a  delicate  connective- 
tissue  membrane,  strewn  with  pigment.    The  optic  nerve  entrance  often  appears  excavated. 

On  the  whole,  the  anatomical  and  ophthalmoscopical  examination  of  the  eye 
usually  shows  decided  traces  of  an  extensive  and  severe  inflammation  of  the  uvea  and 
retina,  that  hns  run  its  coarse,  as  well  as  cloudiness  of  the  dioptric  media,  fluidity  of 
tbe  ritreous,  &c.  As  a  result  of  these  change*,  vision  is  usually  entirely  destroyed, 
(»r  limited  to  a  quantitative  perception  of  light  But  exceptional  cases  of  anterior 
sdero-choroidal  staphyloma  occur,  when  the  posterior  portions  of  the  retina  have  pre- 
served tneir  normal  function,  and  hence  only  limitations  of  tlie  fitld  of  vision  occur. 

If  opacities  do  not  hide  the  fundus,  we  readily  discover  such  staphylomata  with  the  ophthal- 
■Mscope,  as  more  or  less  sharply  bounded,  irregularly  pigmented  spots,  variously  shaped,  and 
colortd  dirty-grayish*  white  or  brownish,  whose  prominence  is  often  shown  by  the  variatioo  in  the 
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baglb  Atid  fonn  of  l!i*  sbfldtin  oMt  by  tbs  miirop^  wheo  ttia  l*«lcr  b  tnorvd,  «1j&  hy  tin  | 
Df  the  ti?tin«|  r«spU  nrntiing  o^or  tt,     to  r^rf  #x!«DMlr*  4la;>hr1ofn*t«  tiM  p»4^vriM  I*  ( 
unf«<|iie!aiy  BTident  U>  lUo  iiak^  cyo  by  th*  loii/*  ?^^  frotn  ttii  lUndoi.    Tht  dUfii«il%| 
«rer.  tctrcvl j  ni[u i r««  tl ii n  ny mf i Inirt ,    ttta  patitrior  it«phjrlomtltt M« «tllb  brtftJ gti Hnio  t 
dirootitig  tbe  «j e  nirvugl/  inw«rd  ur  OQtwardi  and  ihw  ptmtAag  hmik  lb*  eooimLssure  oliM 

Catlltlv— 1.  WiJh  aomo  rnr«  ejtoeptMJne.  tM»  ataphjionia  b  alwjij*  tiie  rewllj 
iolero-choroMiitis,  or,  more  acouratelj,  t^f  wetiWening'  of  the  seleral  lis^ne  find  i 
of  tb<i  jntraoeuLtr  pre'ifliire  (iocompanying  lli©  inflAmttiaHon.     Tf^ta)  ftcI^ro-<*b 
Itaphylomata  r«^«uU  r>nJy  fn>m  a  total  si^ero-ohomirlitis.     Piirtia!  scleron 
(taphylomfl,  cm  the  oonirarj»  mnj  procf^<Kl  fmrn  a  totd  or  partial  sf!ler*^-clio 

•ff.  This  luflammatrnD  alone  b  snfficient  caoae  f*n^  sclero-choroida!  itspbjk« 
EctasiiiB  oanied  by  inflainmatioii  ahme  may  occur  at  aoj  point  of  the  choroi  J, 
are  chaKicterized  by  a  vory  slight  convexity  of  tlie  summit  and  preat  flatDew  tif  \ 
lateral  walb,  which  gratiuully  lose  themselTeiji^  without  <le^^tdi.4  buoDdariei,  tfit 
part  of  the  sclera  not  protrn<icd*     This  correspMiids  with  the  fact  th«l  the  pointil 
inflaniniatioij  are  not  slmrply  boundtfd,  and  hence   the  resistance  decretMi  j 
gradually  toward  the  canter  of  ibe  part  inflftiaed. 

5.  In  many  cas^'H^  pflaei^e  hyperSBmia  of  tlio  ciliary  vessela  acts  with  iuflamit 
in  prod  (icing  ifclero-ohoroldal  itaphyli^ma;  for  whare  many  yea^U  eloso  to^ 
perforate  the  solera,  the  tia^uo  becomQ':^  iimra  porous  and  less  reaktant.  If,  tiieil|l 
enWgeuieiit  of  these  ve^ftelB^  and  otitu^equ^ntly  of  the  t&nsH^  through  whieK  th 
pass,  occurs,  it  requires  only  a  alight  aeroua  moisten  iug  and  mttammatory  soft^ftini 
to  give  eveD  to  the  normal  intr&oeulor  preasoro  a  preponderance^  and  ixurtpel  dM 
parta  of  the  aclera  in  qoentioD  to  giTe  way,  Ectadfo  thus  produced  are,  as  a  rul% 
aharply  bouniled  and  havy  s^teep  aides^  or  are  podonoulatcd^  forming  tt^rongly  o&nfil 
Tesicle^*  Corre8|>ondvng  to  the  anatonucal  location  of  tliese  points  «uch  stti])by1<^ 
mata  are  foun'l  especially  in  the  posterior  and  anrerior,  but  muj  occur  in  tbo  miMk^ 
Eonea  of  the  sclera.  {i 

The  ectasias  of  thia  kind  ooonrring  in  the  anterior  zone  of  the  sclera  naually  coQI 
in  groups  and  form  a  connectelf  more  or  less  broad,  cnshmn,  which  gtrdlu  tM 
cortjea  in  a  greater  of  leeser  arc,  und  hence  is  usually  called  staphyhnm  annuhrt. 

On  anthtomlcji]  (^jainiDatioii  of  ectiuia  of  tht  latter  kicdj  which  hare  eotne  to  a  Btaod-iUll,  vi 
fiijtJt  an  the  in  net  aurf«««  of  tbo  anterior  aclcral  lOne,  a  onmber  of  fo^sa?  in  the  inner  liy«rs,  «ti^ 
u^  pepnrated  fr^in  each  other  by  thread-like  cords  h&lf  a  Une  longr  b«loiiTging  to  thatlajCTpUd 
rontjing  jn  a  meridiond  direction.  These  lead  into  cul-de-iac*^  Toroied  of  the  ovUr  UyetM,  i^ 
which  trom  without  appear  u  bluiih,  translucent  aweUing«.  . 

c.  Selero -choroi da]  ttaphylomn  antknm  or  annyhre  Qft^x\  deveUips,  bowerer,  ll 
another  way.  If*  doting  the  eiistenoe  uf  a  scluio-cht>roiditia,  the  rehixatlon  of  tlM 
tiasue  la  increji^ed  by  congestion  in  the  ciliary  resseli,  the  thin  scleral  layer  cererin| 
the  inner  side  of  Schlemm's  canal  occaiionally  bursts,  under  the  inereased  ifltf* 
ocolar  prt'ssnre,  whereupon  the  more  esteusible  outer  substanoCj  which  haa  reniftij«i 
^jfjiEyored,  is  protruded.  J 

At  tho  Tcry  comtnencemont  of  thiJi  atate^  the  outer  anrface  of  the  scleral  ?one  a9e«ted,  i]>pHf 
wholly  nncbanj^ed.  On  anatomieal  eiominaUon,  do  so  behind  the  border  of  De^cemet^i  RMic 
branCp^and  coffered  by  the  cihary  nrnacle^  we  find  it>  tli«  spheral  tia$uo  a  louger  or  shorter  sbiUtr 
ftaiTOw,  running  concentrieAlly  with  the  corneal  margin  (Fig.  50,  d),  with  a  somewhat  semti 
border,  which  ti  formed  by  the  retracted  eudjt  of  the  ruptured  fiLamento,  By  a  coiitmujaD^< 
the  tnecbaaieal  actiooa  the  furrow  hecoinea  broader,  aitiG«  the  onl«r  «cl^ral  layatv^  forming  I 
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loor,  are  expanded  more  in  a  meridional  direction,  and  so  lengthen  at  the  expense  of  their 
thicknees.  Finallj  tbej  become  translucent,  and  cause  the  appearance  of  a  bluish  arc  on  the 
anterior  scleral  border.  Daring  this  time  the  furrow  increases  in  length,  and  progresses  at  both 
cods  to  drcnmscribe  the  cornea. 

Sabaeqaentlj,  nnder  this  tension,  the  outer  layers  of  sclera  bulge  forward,  as  bluish  or  eren 
blsckish  elongated  bosses,  which,  separated  bj  tendinous  whitish  filaments  running  antero-pos- 
teriorilj,  form  a  rariable  series  of  elevations  and  depressions,  and  surround  a  greater  or  less 
ne  of  the  corneal  peripherj,  in  some  cases  even  its  whole  circumference. 

Occasional! J  the  protrusion  goes  further  in  some  places,  while  the  fVirrow  continues  around 
the  cornea,  and  constantlj  widens.  Then,  on  the  outer  surface,  the  regular  elongated  elevations 
4inppear,  and  at  this  point  the  sclera  protrudes  as  a  dirtj-blue,  glandular,  berrj  or  grape-liks 

kunor,  as  large  as  a  pea  or  a  nut,  &, 

which  presses   between   the   lids,   and  Fig.  50. 

often  hinders  their  dosnre,  and  always 

renders  the  axis  of  the  eye  oblique. 
This  great  increase  in  surfiu^  of  the 

Anterior  scleral  zone  is  to  be  explained 

not  only  by  protrusion  of  the  scleral 

Isyen  originally  forming  the  floor  of  the 

furrow,  but  an  addition  to  the  scleral 

rabetsace  in  the  walls  of  the  protrusion 

ilio  occurs.      For  while  the  ruptured 

inner  layers   of   the   sclera   are   fully 

■kietchod,  and  the  torn  ends  are  retracted 

to  two  knobs,  eand  d,  the  external  layers 

have  to  stand  all  the  force  of  the  intra- 

ocnlsr  pressure.     Hence,  also,  the  parts 

beyond  the  borders  of  the  furrow  are 

protmded ;  bat  as  these  give  way  to  the 

pnanre,  they  become  separated  from  the 

nhjaoent  parts,    and   the   torn   edges 

Jwede  more  and  more  from  each  other. 

Thii  is  especially  evident  at  the  anterior 

Iwder  of  the  staphyloma ;  for  the  ante- 

nor  layers  of  the  cornea  are  stretched 

I7  the  tension  of  the  outer  layers  of  the 

Klen,  tud  are  not  unfrequently  so  increased  that  the  limbus  conjunctivalis,  at  the  part  affected, 

fcsches  three  or  four  times  its  normal  width,  while  the  posterior  corneal  layers  retain  their 

oormtl  dimensions. 
Hence,  at  the  point  of  ectasia,  the  boundary  between  cornea  and  sclera  is  much  widened,  and 

^ly  the  corneal  layers  separate  at  the  foot  of  the  staphyloma ;  a  part  of  the  inner  wall,  0,  is 

Conned  by  the  exposed  edges  of  the  superficial  corneal  layers,  and  appears  ragged,  uneven,  and 

<«n«locent. 

By  the  protrusion  of  the  anterior  scleral  zone,  the  parts  immediately  connected  with  it  (the 

^HieU,  nerves,  and  ciliary  body)  suffer,  as  may  be  easily  understood.     The  vessels  and  nerves  in 

^  ectasia,  atrophy,  are  totally  destroyed,  or  are  at  least  ruptured.    In  far-advanced  ectasia  the 

cilivy  body  is  occasionally  torn  through  transversely,  so  that  the  heads  of  the  ciliary  processes 

dbg  last  to  the  iris  on  the  anterior,  the  rest  of  the  body  to  the  posterior,  edge  of  the  rupture. 

^«  separation  more  frequently  occurs  between  the  iris  and  ciliary  body,  so  that  the  former 

^^Buaat  attached  to  the  anterior,  the  latter  to  the  posterior,  border  of  the  rupture.    Sometimes, 

^werer,  the  rupture  occurs  in  the  anterior  choroidal  zone,  so  that  the  iris  and  corpus  ciliare 

'PPnr  drawn  forward.    The  ciliary  muscle  is  always  ruptured  except  in  these  latter  cases. 

^  roptared  margins  of  the  uvea  are  connected  together  by  a  fine,  pigmented  niembrane,  /, 

*bidi  covers  the  posterior  wall  of  the  staphyloma,  and  consists  of  prolapsed  remains  of  uvea. 
1  In  some  rare  cases,  superficial  ulcerative  loss  of  substance  in  the  sclera  is  the  cause  of 

P*tisl  iclero-choroidal  staphyloma.    In  proportion  to  the  diminution  in  thickness  of  the  sclera 

*^^Kted,  the  resistance  decreases,  the  floor  of  the  ulcer  and  subjacent  uvea  is  protruded,  pressed 

farwird  into  a  vesicle,  which  can  not  retract,  and  therefore  becomes  permanent.    If  the  sarronnd* 


S44  0CLEKO-CHOHOIDAL    STAFUYLOMA. 

iag  |»OTtioas  at  sokra  km  inflAmed,  thegr  ftUo  give  wi^  ^  tlu   bi««  of  tlia  ataplif Ioam  I 

larger  thui  the  arigioal  ulcer  wvu 

3.  Just  as  rarely,  it  is  caused  by  a  rupture  of  tbe  iolira  ani  proUpae  of  tWi 
The  rupture  may  be  of  ulcerative  origin.     More  fifequeatlj  it  ii  £i*ora  i  peneti 
waund  of  tho  scilera.     Tli<&  uvea  thu»  ej^po^ed  is  pressed  out«  ard  by  the  conte 
the  globe,  becomea  veakolar,  coiiinieQce^  to  proliferatei,  to  forra  fleahy  granuLi^ 
which  gradually  change  to  teadinoustb^^uo,  and  finally  gi^^e  Xlie  wall  of  the  Bta|ibj 
the  uppearaoce  of  true  aclerd  tiafitie.     Sticb  staphylomata  are  BOtnetimea  rvtttt 
soinetirties  oval,  according  to  the  ahiip<^  of  the  rupture ;  in  linear  openings  it  U  t 
patl-like ;  at  ltd  bnse  it  u;*ually  appears  peduoouJated*    {7Vavmat4e  «clcrv-f^(>r^ 

Aecordiijg  to  the  position  of  the  perforation,  rh©  prolapsed  portion  of  ovtiiJ 
8itmethnf&  chortiid,  sometimes  ciliary  b<idy  or  iria.  It  m  to  be  remarke*!  that,  ifj| 
10  ptTfo  ratio  OH  of  the  sclera  quite  a  distance  from  the  corneal  margin,  the  irii  la^ 
be  prolapShcd,  The  pupil  then  appears  drawn  out  toward  the  perforation,  lib  I 
eolobi>i)ia.  Often  a  port  ot  the  wliole  breadth  of  the  iria  and  its  pupiltar;  } 
gn»w  fast  to  the  scleral  opening* 

Courte. — ^Aft  a  result  of  acute  proeesaes  which  progress  with  great  bli 
K-lero-ohoroidal  staphyloma  0€CHsionnll>  develops  very  rai'idly,  and  is  ihen  un 
aceompajiietl  by  severe  pain,  and  not  unh*eqnentlj  with  sribj^K-tive  perccptiiuni 
Tght.  Under  bucIi  cin-um stances  the  eciawia  oceasionnny  reaches  a  cnn^idfinljl 
Kize  in  the  cotu'se  of  a  month,  and  then,  while  ihe  original  di^asc  bet^omcs  chlDi|l 
it  remains  stationary,  or  gradually  progre»se9« 

Bnt^  as  a  rule,  the  formation  and  growth  of  felero-dioroitlal  staphvloma  U  rffl* 
Jt  often  even  happen g  that  die  origin^d  inflammntory  elfection  hn^  ol ready  tthlid  I 
long  time»  or  has  even  receded  bcfi»re  the  ectaf^if.  shows  itsi^lf  When  tlria  liil 
happened,  months  and  years  often  pass  before  an  increase  is  perceptibl*.  Hi 
increase  h  Bome times  graduid,  ii^n retimes  spasmodic.  The  latter  occura  e&ped|l| 
when  the  chronic  sclero-choroiditis  causing  it  ha;*  frequent  ejtacerbationa. 

Dnring  sucii  apparently  acute  attacks,  the  ecta^iia  usually  grows  rapidly,  wifl 
severe  pain,  but  when  remission  a  occurs  it  become<i  stationary,  or  even  reedK 
somewhat  J  to  incrca.^e  again  with  the  ne^t  exacerbation.  Such  cases  greiflj 
threaten  a  sympathetic  alfection,  and  anbie^uent  loss  of  the  eeoond  eye  by 
choroiditis* 


i^ 


SeBnltt^—A  true  spontaneous  cure  is  scarcely  to  be  expected.  It  i&  onlj  ref«Hl 
prolapse  of  the  choroid  that  can  recede,  ns  the  neoplastic  tifisne,  deFclopin^  oa  aol 
in  it,  ii! brinks  and  coritrnt'ts  to  a  tint  cicatrix.  As  a  rule,  we  have  can5*e  to  be  ihaiit 
ftd  when^  after  rears  of  s offering,  the  globe  Unally  becomes  quiet,  the  inf  aminatoij 
attacks  remain  nbsent.  and  the  protrusion  doei^  not  advance,  since  the  intrfloeuM 
tissue^*,  through  atrophy,  lose  their  inclination  to  Lndami*, 

Frequently  the  In fl animator y  process  is  jropagated  along  the  optic  nerve, ifll 
then  occiiaionally  causes  quife  insupporfcible  photophobia.  The  .  final  re*tilt  i 
usually  atrophy  of  the  optic,  frequently  with  exraviitifm  of  tbe  pap d la.  Kot  tw; 
un frequently,  during  scTero  inflammutory  esaccrbations,  suppnratiim  occurs,  9S^ 
subsequently  pbthir^ia  bulbi.  Occasionally  also,  as  a  reanlt  of  atrophy,  the  flat 
becomes  soft,  and  later,  ah  rinks  np. 

l^esides  this,  a  rupture  of  the  jjrolapsed  et4era  h  possible.  This  lias  been  obsem 
moat  frequently  in  partial  staphyloma,  and  only  \eTj  rarely  in  total     The  most  citt 
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Dion  cause  was  a  decided  momentary  increase  of  intraocular  pressure,  as  by  a  blow 
on  the  eye,  or  a  strong  contraction  of  tbe  muscles.  More  rarely  it  is  spontaneous. 
Alter  the  bursting,  a  great  part  of  the  contents  of  the  globe  is  eracuated,  and,  as  a 
result  of  the  sudden  decrense  of  intraocular  pressure,  profuse  hemorrhage  not  unfre- 
qoeiitly  occurs.  This  may  continue  for  hours  and  days,  and  may  even  kill  the 
patient,  if  it  is  not  stopped  soon  enough.  Severe  inflammations,  which  cause  the 
g1<»be  to  shrink  by  suppuration  or  atrophy,  are  the  usual  results  of  such  ruptures. 
Still,  the  edges  of  tlie  wouud  may  again  lieul  up,  and  the  staphyloma  again  appear; 
this  maj  even  be  repeated  several  times  before  suppuration  or  atrophy  occurs. 

These  hemorrhages,  io  coonection  with  the  bluish  coIo**.  and  the  external  form  of  the  partia. 
staphyloma,  were*the  cause  of  the  belief  that  it  was  a  varicose  conditioo,  and  it  received  the  name 
of  drsophthalmus. 

Oancifxfus  formations  do  not  belong  to  the  results,  but  to  the  possible  causes,  of  sclero-choroidal 
staphyloma. 

Traatment. — The  chief  indications  are,  tu  oppose  the  inflammation  affecting  the 
tiasae,  aud  diminish  the  intraocular  tension  tu  or  below  the  normal  amount  Irideo- 
tomy,  with  suitable  after-treatment,  best  fulfills  this  indication. 

1.  As  a  prophylactic,  the  formation  of  an  artificial  pupil  should  never  be  neglected, 
when,  during  a  choroiditis,  the  globe  appears  harder,  or  severe  pain  indicates  tension 
of  the  nervei,  or  even  if  the  commencement  of  an  ectasia  is  already  perceptible. 
Paracentesis  cornea,  even  if  repeated,  gives  less  certain  results,  as  its  action  is  more 
transient.  Future  observation  must  decide  how  fur  division  of  the  ciliary  muscle 
answers  the  purpose. 

To  avoid  prolapse  of  the  uvea,  in  rupture  of  the  sclera,  it  is  best  to  keep  the  patient  in  bed, 
and  pnt  on  a  protective  bandage ;  or,  when  tbe  inflammation  is  very  intense,  to  institute  a  regular 
antiphlogistic  treatment.  Attempts  at  replacement  are  almost  always  fruitless,  and  often  danger- 
oaa,  on  account  of  the  irritation  that  (hey  cause. 

In  very  small  and  quite  recent  prolapses,  we  may,  however,  occasionally  succeed  in  causing  a 
retraction  of  the  prolapsed  part  by  slight  friction  over  the  globe,  by  moving  the  Angers  back  and 
forth  over  the  closed  lids.  These  small  prolapses,  however,  especially  when  tbe  perforation  is 
linear  and  short,  are  not  very  dangerous.  They  are  usually  again  flattened  out  by  shrinking  of 
their  neoplastic  envelop. 

The  removal  of  prolapses  in  extensive  perforation,  by  curved  scissors,  after  the  previous  division 
of  tbe  uninjured  conjunctiva  over  them,  is  tbe  most  certain,  in  fact  the  only  advisable,  remedy. 
Tbe  after-treatment  consists  in  wearing  a  protective  bandage,  and  in  avoiding  strong  muscular 
eootractions,  and  at  first  keeping  in  bed.  This  is  to  be  persevered  in  till  tbe  consolidation  of  the 
ckatriz. 

Caaterizations  of  the  prolapse  with  nitrate  of  silver,  laudanum,  etc.,  apart  from  their  irritation 
axid  power  of  exciting  severe  inflammation,  are  dangerous,  because  the  pain  accompanying  them 
is  apt  to  iodace  strong  contraction  of  the  muscles  of  the  eye. 

2.  If  sclero-choroidal  staphyloma  is  once  developed,  it  can  only  be  removed  by 
operatiotL 

a.  In  small  staphylomata  which  arc  not  old,  iridectomy,  and  subsequently  wear- 
ing a  protective  bandage,  often  sufiices  to  cause  the  entire  removal  of  the  ectasia. 
Most  frequently,  however,  the  staphyloma  develoim  again  on  the  Siime  spot,  or  near 
it.    Iri<lectomy,  with  one  or  more  paracenteses  of  the  protrude!  sclera,  offers  some- 
what more  certainty;  still,  even  this  does  not  always  nvo'd  relapses, 

h.  In  old,  extensive  stapliylomata,  and  especially  in  those  with  steep  walls,  iridec- 
tmy  with  paracentesis  does  not  always  suffice.  With  the  iridect'»my,  the  splitting 
of  the  prolapsed  portion,  or  even  its  removal,  is  frequently  necessary.  In  staphylo- 
^^^  of  slight  prominence,  the  splitting  may  best  be  done  with  a  cataract-knife, 
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whlclj  flivides  the  walls  in  a  moridional  direction ;  in  tlio§e  with  steep  wnll?,  it  n 
beit  dane  with  ft  laDf e  sljftp*?d  knife,  which  is  laid  f!at  on  the  sclera,  and  thea  so 
ad  ^an<rdd  that  its  point  entc^rs  at  the  base  of  the  ataphjloma,  and  comes  oat  at  the 
opposite  side. 

For  the  removed,  a  catQract-knife  serves  best,  as^  in  excision  of  corneal  staphjlama, 
the  knife  is  passed  flu t wise  throngh  the  corDeal  wall,  so  that  a  flap  is  fomied,  whiel 
is  seized  with  the  forceps,  and  removed  with  the  soisjiora.  It  is  not  oeeeesarj  to 
take  off  the  entire  ?tQpli3rloma ;  in  extensive  ectasia  thi»  would  be  daugeroua,  Ir- 
general,  the  opening  left  should  not  eisoeed  the  eirpumferenoe  of  a  sraali  pert.  H 
duriDg  the  splittiDg  or  removal  of  the  staph j^loma,  onlj  a  little  Titreons  escaiie»  a 
protective  bandage  h  snffideot;  but  if  a  large  aitiouot  of  the  oontenta  of  tlie  glubo 
is  evacuated,  aod^  as  a  con  sequence,  the  ej^-ball  col  lapses,  the  bandnge  mnst  be 
up]  1  lied  tighter^  to  replace  in  some  degree  the  lost  intraocula?  tension^  and  prevent, 
as  far  as  possible,  excessive  hemorrhage  and  influmotation.  Thb  d ringer  can  not  he 
altogether  avoided;  it  m  not  even  rare  that,  tmmi^dlatelf  after  opening  the  wall, 
large  vascular  branches  burst  and  canae  extravasations,  which  fill  a  large  pttrt  of  the 
eye*bftll^  and,  as  thej  collect  between  the  retina  and  choroid,  or  betw(-en  the  latter 
and  the  sclera,  lift  up  the  fnoer  membrane  to  a  pnr^-jihape*  In  some  eases 
the  membrane,  covering  the  coniionallj'incpeasing  extravasation,  rupture;*,  the 
blood  empties  into  the  cavity  of  the  eye,  and  presses  trntward  through  the  scleral 
opening,  t^ometimes  to  a  frightful  amount^  Then  all  means  for  arresting  the  exhaust- 
mg  hemorrhage  are  usual) j  frnit!esa ;  if  wo  would  avoid  endangering  the  life  of  the 
patient,  we  shonld  immediatel^r  enttcleate  fbe  eye.  In  other  caAes^  however,  the 
resistance  offered  bj  the  dttached  choroid  or  retina  suffices  to  stop  the  hemorrhagta, 
The  extensive  extravasation  tlien  usually  leads  to  loss  of  the  eye  by  snffpuration. 

Quiet  of  the  patient  is  deeidedlj  advantageouf^,  and  especially  the  avoidance  of 
strain  on  the  m useless  of  the  *^ve;  hence,  it  ia  advisable  to  Veep  him  in  bed  at  &j>^ 
Prudence  also  recommends  antiphlogistic  diet,  even  if  no  inflammation  is  present, 
requiring  direct  treatment.  The  bandage  most  not  be  removed,  or  the  patient 
allowed  to  return  to  his  ordinary  employment,  till  the  cicatrix  is  consolidated. 

After  splitting,  it  often  happens  that  the  edges  of  the  wound  heal  rapidly,  and  the  staphyloma 
again  appears  in  its  former  shape  and  size.  Then  a  repetition  of  the  operation  becomes  necessary. 
Some  authors  recommend  cauterizing  the  staphyloma,  afler  the  irritation  has  passed,  to  produce 
greater  development  of  tissue  and  a  firmer  cicatrix.  Where  reaction  is  slight,  a  carefal  cauteriza- 
tion with  nitrate  of  silver,  repeated  two  or  three  times  weekly,  may  favor  the  results  of  the 
operation. 

In  favorable  cases,  afler  the  removal,  the  scleral  opening  soon  closes  over  with  a  gray,  cloudy 
membrane,  which  thickens  and  gradually  contracts;  occasionally  fleshy  warts  develop,  and 
bard,  firm  cicatrices  form,  whose  extent  is  usually  less  than  the  scleral  opening  was.  If  this  new 
formation  goes  on  too  slowly,  it  may  be  aided  by  applications  of  laudanum  or  nitrate  of  silver 
when  there  is  no  irritation  present.    {Siclnl.) 

c.  In  total  staphyloma  it  is  occasionally  possible  to  restore  the  globe  to  nearly 
normal  size  and  form,  by  an  iridectomy  and  repeated  paracentesis  of  the  sclera,  or 
by  excision  of  a  small  lance-shaped  flap  from  the  wall  of  the  sclera.  But  jast  aa 
often  this  operation  is  without  result,  or  leads  to  intraocular  hemorrhage  and  severe 
inflammation,  which,  as  above  stated,  may  prove  dangerous. 

Phthisis  of  the  globe  is  of  itself  no  particular  loss ;  it  may  even  be  regarded  aa  a 
gain,  when  the  eye  on  its  occurrence  becomes  quiet  and  is  freed  from  paint'nl  inflam- 
matory relapses ;  besides,  the  stump  permits  the  subsequent  application  of  an  artifi* 
cial  eye,  and  gives  it  some  mobility. 
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With  this  idea,  it  has  again  been  recently  recommended  to  bring  about  snppnra- 
tion  of  the  g^obe,  bj  passing  a  thread  through  the  sclera  and  vitreous  at  the  ciliary 
rvgioo,  and  leaving  it  there  from  one  tofonr  days — that  is,  till  cheinosis  appears  as  the 
first  sign  of  a  commencing  suppurative  choroiditis.  {Camper^  Ford,)  The  entrance 
sod  exit  should  be  in  the  ciliary  region,  and  about  three  lines  apart.    {Oraefe,) 

We  must,  however,  remember  that  the  suppurative  process  does  not  always  run 
OB  quite  smoothly.  Apart  from  the  possible  danger  of  pyaemia,  the  suppuration 
often  continues  for  a  long  while,  with  great  pain  to  the  patient ;  it  may  sympathetl 
nlljr  endanger  the  other  eye,  and  even  imperil  the  patient,  from  the  great  loss  of 
fluids.  Moreover,  suppuration  does  not  insure  the  certainty  of  complete  atrophy 
and  the  prevention  of  relapses. 

i.  In  view  of  the  danger  incurred  and  the  doubtful  results  of  this  operation,  we 
can  not  too  strongly  warn  against  its  being  thoughtlessly  undertaken.  It  is  only 
JQStifiable  when  cosmetic  interests  render  it  very  necessary. 

8.  Where  repeated  relapses,  constantly-recurring  attacks  of  pain,  or  trouble- 
some photopsia,  render  the  state  unendurable,  and  still  more  when  there  is  danger 
of  sjFmpathetio  inflammation  of  the  other  eye,  or  if  this  has  already  occurred,  the 
•  uncertainty  of  the  result,  and  the  possibility  of  a  continuance  of  the  irritation  after 
tl»e  above  operations,  render  them  of  doubtful  propriety,  or  even  to  be  rejected. 
Then  all  aims  at  cosmetic  effect  should  cease,  and  the  eye-ball  should  be  immediately 
enndeated.  This  operation  has  the  advantage  of  certainly  and  rapidly  attaining  the 
end  without  causing  great  danger.  The  chief  objection,  viz.  that  the  subsequent 
application  of  an  artificial  eye  is  more  difficult,  does  not  always  hold  good,  but  ia 
onlj  true  when  the  fat  bolster  of  the  orbit  has  been  compressed  and  atrophied  bj 
tbe  continued  expansion  of  the  eye-bull. 

Authorities.— Jmi7U>f»,  Klin.  Darstellugen  etc.  I.  Berlin.  1887.  Tafl  8,  4,  7,  \0,—SUUwag, 

Zeitflcbfl.  der  WieDer  Aerzte.  1852.  II.  S.  305,  Wien.  med.  Wocbenschft.  1864.  Nr.  11,  Opbth.  IL 

8. 711. 716,  71«.—  Wedl,  Atlas,  Cornea-Sclera,  Iris-Cboroidea.— ^ra^/i,  A.  t  0.  II.  1.  S.  242, 246. 

U%  IV.  2.  a  156,  IX.  2.  S.  105,  lO^.—Sichel,  ibid.  III.  2.  S.  211,  et  seq.— ^.  MulUr,  ibid.  IV.  1. 

S.  W4,  Z^.—Sehwtigger,  ibid.  V.  2.  S.  219,  IX.  1.  S.  192, 197, 198.— ^ro^d  und  Schweigger,  ibid. 

FL  1.  a  156,  158,  160,  166.— ^/<Ao/,  ibid.  VIII.  1.  S.  114, 122. ^Schiess-Gemusws,  VircboVs 

Anhiv.  24.  Bd.  S.  661,  A.  f.  0.  IX.  8.  S.  171,  ct  seq.  XI.  2.  S.  47,  et  seq.— /irano/;  ibid.  XI.  1.  S. 

144,  145  —Ed,  Jaeger,  Zeitschft.  der.  Wien.  Aerzte.  1858.  8.  iffl.-^ArU,  ibid.  1859.  S.  148.— 

JkifetuUeher  und  Sdmitch,  Kl.  Beobacbtuogen.  Weisbaden  1861.  II.  S.  87,  ^^.— Camper,  Ford, 

nach  Himly,  Krankhciten  und  MisBbildungen.  H  Berlin,  184a  S.  l^—Qraefe,  A.  f .  a 

Xn.  2.  a  151, 155;  XV.  8.  a  186;  kL  MonatbL  186a  a  165. 


2,    Posterior    Staphyloma    of   the    Sclera, 

Pathology,— The  enbstratum  of  thia  ectiisla  ia,  originallj,  that  eon  all  riDg-bhaped 
201^6  of  the  iiitUT  Eclernl  fibrous  bjer  wliloL  closeB  anteriorly  the  iDU'rriLl  between 
the  two  optic  sheaths.  (Fig*  26^  Ed,  Jmger.)  The  protrusioa  bfghia  almost  &Iwu>»  at 
ft  piiint  in  the  uutt;r  half  of  the  tone,  and  thenoe  gradually  progresaes  ii|>ward  and 
downward  along  the  circuniferKtire  of  the  opti<!  di»c.  The  zone  in  qu^rbtiMO  beetptnei 
broader.,  and  acquires  a  resemblance  to  a  creiiceutT  whoe^e  inner  concave  border  m 
immediately  la  ci^atuct  with  the  connectivO'tis^^ue  ring  of  ihe  0]dic  papilla,  while  tbe 
coireEpooding  part  of  tije  interval  between  the  sheaths  Dodergf^ee  an  equivalent 
o[Jening,  and,  ia  a  meridional  tection  (Fig.  51^  after  E<L  Ja<ger)j  appears  knobbed*  Oj 
or  slit-like,  b*    With  farther  growth  of  the  ectasia,  the  crescent  {aUo  called  conns) 

n  sual  ly  aoq  ui  res  i\  i  e  sliajie  of  a  r  u  ti  T>ded, 
^^  ^*  pointed  arc^  since  the  exten^un  take* 

i  ]i1ace  more  rapidly   in  a  meridioiia 

ihan  ID  ft  circa  Id  r  direction*  Sunie- 
timefl,  ho  never,  ihe  superficial  con* 
tonr  of  the  crescent  is  more  like  a  seo^ 
tjon  of  B  circle  or  ellipse,  or  it  is  qnlte 
^  a  irregular,  or  even  bnlged  out  in  pbusea. 
At  the  same  ttme,  under  the  inlraocu* 
lar  }jressare,  the  walls  of  the  c  res  rent 
recede,  and  bo  narr^jw  a^ain  the  i  titer* 
val  between  the  ihoathi ;  ^nnlly  the 
anterior  and  posterior  walls  of  the 
horizontal  part  of  the  slit  come  partly  or  entirely  in  contact  If  the  tension  goes 
still  further,  the  two  walls  of  the  horizontal  part  of  the  slit  unite,  and,  with  progres- 
sive  increase  of  surface  and  corresponding  decrease  of  thickness,  are  bulged  oat 
posteriorly.  When  the  ectasia  at  the  outer  border  of  the  optic-nerve  entrance  has 
progressed  to  a  certain  extent,  so  that  the  external  scleral  layer  eridently  partici- 
pates in  the  expansion,  the  inner  half  of  tlie  zone  is  not  nufrequently  affected,  a 
second  crescent  forming  there.  This  is  at  first  small,  and  not  readily  distiognished 
from  the  connective-tissue  ring,  but  it  soon  widens  and  gradually  protrudes  its  two 
horns.  These  horns  finally  unite  with  those  of  the  outer  crescent,  and  the  staphy- 
loma appears  as  a  ring,  that  is  wider  at  its  inner  and  outer  part,  and  surrounds  the 
optic  papilla.     (Ed,  Jaeger,)  « 

The  greatest  width  of  the  external  crescent  is  generally  below,  rarely  in  or  above,  the  bortzootal 

meridian  of  the  eye.    If  two  cones  exist,  they  usually  lie  exactly  opposite  each  other,  so  that 

1  their  greatest  breadths  fall  in  the  same  meridian.    A  solitary  cone  is  rarely  found  at  the  inner 

aide  of  the  papilla,  and  cones  at  the  upper  or  lower  border  are  BtUl  more  rare  (Ed.  Jaeger^ 

Jfanthner). 

The  increase  in  surface  of  the  aflPected  zone  is  necessarily  accompanied  by  a 
change  in  form  of  the  posterior  half  of  the  eye-baU.    But  circumstances  greatly 


I 


P08TEBI0B  STAPHYLOMA  OF  THE  SOLERA* 


849 


modify  these  changes.  It  is  different  in  simple  and  double,  in  small  and  broad,  cones. 
Thus,  in  extensive  posterior  scleral  staphylomata,  the  polar  portion  of  the  sclera  is 
sometimes  much  flattened  (Fig.  62),  sometimes  the  eye-ball  runs  to  a  point  at  the  optic- 
nenre  entrance  (Fig.  53).  In  extensive  double  crescent  the  posterior  end  of  the  globe 
appears  bulged  out  like  a  bladder  (Fig.  64).  As  ectasia  is  not  accompanied  by  a 
coincident  increase  of  the  equatorial  diameter,  an  elongation  of  the  optic  axis  always 


Fig.  69. 


Fig.  5& 


Fig.  04. 


oeoars.  The  portion  of  membranes  corresponding  to  the  yellow  spot  moves  bftok- 
ward  and  to  the  side,  so  that  the  relative  positions  of  the  optic  and  corneal  axes  are 
altered.  At  the  same  time  the  position  of  the  optic  disc  is  changed,  the  papilla 
stands  at  an  angle  to  the  optio  axis,  and  somewhat  recedes  if  the  crescent  is  doable. 

Tlie  tissue  of  the  sclera  in  the  orescent  does  not  appear  decidedly  changed ;  the 
filamentary  elements  give  only  a  more  or  less  striated  apipearance. 

It  is  differcDt  with  the  choroid ;  this  atrophies  as  far  as  the  staphyloma  extends. 
For  as  its  posterior  surface  is  firmly  united  with  the  inner  scleral  wall,  especially  in 
the  region  of  the  yellow  spot,  it  must  take  an  intimate  part  in  the  ectasia,  without 
the  IocaI  tension  thus  caused  being  decreased  hy  the  addition  of  neighboring  portions, 
and  the  disturbance  of  its  nutrition  being  thus  annulled.  Atrophy  first  occurs  in 
the  pigment-cells  of  the  tapetum.  Their  coloring  matter  is  partially  destroyed  and 
chemically  changorl,  while  the  cells  themselves  become  larger  and  flatter.  Finally 
the  latter  are  destroyed,  leaving  heaps  of  free  pigment.  At  the  borders  of  the  crescent 
the  cells  collect,  at  least  their  j  igment  increases,  and  the  coloring  matter  becomes 
darker,  often  black.  As  a  result  of  this,  the  very  tense  portion  of  choroid  covering 
the  conns  at  first  sppears  as  a  delicate,  dirty-brownish  and  darkly-clouded  or  marbled 
membrane,  in  which  some  vessels  of  the  vasculosa  and  remains  of  the  chorio- 
capillaris  may  still  be  recognized.  The  stroma-cells  often  continue  to  exist  for  some 
time,  but  their  coloring  matter  becomes  more  scanty  and  paler,  and  finally  disappears. 
If  the  development  of  the  staphyloma  progresses,  the  ectatic  choroid  entirely 
ehanges  its  nnatomieal  character ;  it  is  reduct  d  to  a  very  fine,  indistinctly-striated, 
often  aImo>it  homogeneous,  membrane,  which  is  with  difiSculty  separated  from  the 
anbjacent  sclera.  Here  and  there  it  contains  groups  of  pigment  and  empty  cells, 
deformed  by  pressure,  and  some  vessels  affected  in  their  caliber  and  walls,  and 
mostly  covered  over  with  ectatic  remains  of  the  lamina  elastica. 
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Inflaramatory  products  and  their  derivatives,  which  are  foond  here  and  there 
over  the  crescent  {H.  Muller),  do  not  result  from  the  disease  itself  hut  depend  on  a 
complicating  process  of  proliferation. 

Id  sclerectasia  of  a  lower  grade  and  slower  development,  the  parts  of  sclera  and 
ehoroid  lying  ontside  of  the  conns  usually  preserve  their  integrity,  or  at  most  wi 
only  find  some  choroidal  hyperemia.  In  rapidly-developirg  staphyloma  postioum, 
even  if  of  low  grade,  there  is,  as  a  rule,  congestion  of  the  neighboring  portions  of 
clioroid.  Subsequently  at  this  point  the  choroid  appears  slightly  atrophied,  and  in 
large  ectasia  the  atrophy  is  marked  even  throughout  a  considerable  space ;  at  least 
the  tapetum  is  pale  and  uneven.  It  is  usually  simple  atrophy,  and  depends  on  th< 
tension  of  the  membrane,  and  especially  on  the  local  disturbance  of  circulation, 
necessarily  caused  by  the  separation  of  the  scleral  elements  and  the  conseqneni 
displacement  and  contraction  of  the  posterior  opening  for  the  vessels.  Sometimes 
and  particularly  when  the  process  advances  rapidly,  the  tension  causes  actual  inflam- 
mation, which  appears  as  sclero-choroiditis,  and  not  nufrcquently  leads  to  sclero-cho 
roidal  staphyloma.  Indeed,  about  the  yellow  spot,  these  enlargements  are  oftec 
observed.  They  occasionally  develop  quite  early,  even  before  the  orescent  hai 
attained  any  considerable  size. 

The  same  is  true  of  the  retina.  If  the  ectasia  develops  slowly  and  only  to  a  Ion 
grade,  the  expansion  incident  to  the  increase  of  the  posterior  wall  of  the  globe  ii 
more  easily  divided  up,  and  the  elements  of  the  retina  have  time  to  accommodate 
themselves  to  the  new  circumstances;  hence  the  process  is  usually  uninjurious  to  the 
nutrition  and  function  of  the  membrane.  But  if  the  ectasia  has  reached  a  large  size 
or  has  developed  rapidly,  the  posterior  portions  of  the  retina  almost  always  suffer, 
as  is  shown  by  the  diminution  of  sharpness  of  vision,  &c.  In  certain  excessive  cases 
the  atrophy  is  very  marked,  the  retina  over  the  conus  appears,  even  to  tlie  naked 
eye,  much  thinned,  and  under  the  microscope  it  is  found  reduced  to  a  delicate  con- 
nective-tiysue  net,  without  a  trace  of  nervous  elements,  covered  by  the  liniitans, 
whicli  is  perforated  in  some  places.  (  WecU.)  Tiie  tension  often  causes  severe  irrita- 
tion, with  great  hypenemii  and  oven  scattered  ret'ual  extravasations;  even  inflam- 
mations not  unfrequently  occur ;  these  are  usually  exudative,  or  cause  detacliment  of 
the  retina.  The  inflammations  also  mostly  affect  the  vicinity  of  the  yellow  spot,  and 
the  part  lyin^^  between  it  and  the  papilla,  because  the  macula  lutea  clings  very 
closely  to  the  choroid,  and  hence  the  tension  is  greater  at  this  point,  as  the  axis  of 
the  conns  usually  falls  in  this  direction,  and  a  cum;  ensating  traction  from  the  neigh- 
boring parts  is  more  difficult. 

Generally  the  retina  stretches  freely  over  the  ectatic  portion  of  the  fundus.  If 
this  is  excavated,  the  retina  over  it  occasionally  appears  slightly  concave ;  tliat  is, 
it  pnyects  into  the  cavity  of  the  staphyloma,  which  is  filled  with  a  watery  liquid. 
Exceptionally,  the  retina  is  found  attached  by  exudation  to  the  edge  of  the  ectasia. 

In  recent,  and  particularly  in  rapidly-developed,  ect.isia,  the  optic  papilla  is  often 
very  hypenemic;  otherwise  it  and  its  connective-tissue  enveh)p  do  not  show  much 
change,  except  in  extensive  stajdiylomata. 

The  prominence  which  the  inner  nervous  slieatli  forms  in  its  passage  to  the  ante- 
rior scleral  layer,  and  over  which  the  tubes  of  tlie  optic  nerve  curve  to  pass  into  thi 
retina,  with  the  arc  of  choroid  attached  to  it,  recedes  at  the  ba^^e  of  the  crescent,  or  ij 
even  drawn  outward  in  the  direction  of  the  axis  of  the  latter.  The  result  of  this  is, 
that  the  filaments  of  tlie  optic  nerve,  going  to  the  conns,  are  curved  as  soon  as  thej 
escape  from  the  lamina  cribrosa.    In  extreme  cases,  even  the  whole  of  the  posterioi 
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dunoidtl  op€iimg  IB  displaced  toward  the  conus,  lo  tlxat  the  nervoiw  tubes  directed 
towtrd  tlia  latter  ore  fi1iaq>Ij  bcDt  at  the  fibrous  ring,  and  the  ponis  opticus  falls  at 
Ik  edge  of  the  choroidal  opening  (Fig.  51,  <?,  Ed.  Ju^tr). 

tn  Actuaie  of  a  higher  degree  of  deTdopmcnt,  the  vitreous  is  not  uncommonly 
Idimidj  in  ito  posterior  part  and  separated  from  the  retina  by  a  fluid,  scTOUS-like 
fprodoct  The  vitreous  docs  not  increase  in  volume,  when  the  posterior  chamber  of 
tb«  pjo  b  increiwed  in  aize  bj  the  staphyloma.,  hut  the  space  is  filled  by  a  watery 
tmnsacktion^  which  detaches  the  vitrcoufl  from  the  limiting  membrane,  and  8q)ar- 
it(S  the  latter  not  tincomnionly  from  the  subjacent  retina,  in  the  form  of  small  do- 
fitioip  (/8W!n^7jf)<  A.  cataractouB  opacity  has  often  been  obeerved  in  the  posterior 
l^of  tlielenGL 

Bymptomfl. — Tlje  exist enca  of  posterior  sta;*hyloma  is  always  most  eertainly 
JatermiDed  by  the  ophthalmoscope^  Its  oommencement  usually  betrays  itself  by 
eollwtioa*  of  pigment  at  tlie  affected  are  of  the  posterior  choroidol  open  lag.  Thi^ 
^k border  Itiea  divitlt^ij  Into  two  or  three  coocentric  ares^  or  simply  recedes  from 
dw  oooaective' tissue  ring  of  the  optic-nerv©  entrance,  and  the  eetatio  scleral  zun© 
i|i[j«tf9  IS  i  bright  J  stnall  seatn,  which  gradually  wiilena  and  talkes  on  a  crc^entic 
itktajii^^  A,  E,  T)  or  quite  ijrregular  foi'ra.  If  the  stnpliylomati>Q9  protrnaion  con- 
Ikom^  the  outer  l>order  of  ihe  creaeent  continually  receded  from  the  edge  of  the 
Of^d^-ienfe  entrance,  the  conus  aoi|uiret»  the  appearance  of  a  pomted  arch  {*:hnK  Uth.^ 
B.I,  or  with  a  ecction  of  au  oval  {chro,  lith.^  G)  or  circle,  or  it  is  irregularly  Vul^ed 
oat  (thro,  lilh^  9),  Usually,  large  cones  piss  beyond  the  diameter  of  the  optic  disc, 
flr  tvm  flurround  the  latter  like  a  ring  (Fig,  55) ;  it  even  not  utifrequently  happens 
ikit  the  arc  of  the  ring,  diametncally  opposite  to  the  crescent,  U  also  widened^  forma 
iOMdent,  pointed  arci  &o*  \  henoe  a  double  crescent  h  perceived.  (Fig.  56.) 


Pif.efc 
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I.  Receat  and  rapidly -formed  creacents  are  not  usually  very  charactcrbtically  dia- 

flifchfld  from  the  ttiirroundiag  parta  of  the  fundus*.    The  teudinously  white  surface 

rih««ctiiio  solera  looks  quite  duU  through  the  thinned  choroid,  which  still  eon* 

I  |%iii«at  and  vesicls.    It  appears  covered  with  a  more  or  leas  thick,  grayidi* 


browD  or  brownast-red  powder,  in  which  dark,  cloudy  figures,  often  ako  gvo^pa  of 

bmekifnh  pigmout,  rather  hxrga  Teasels  from  the  vas^^ulosa,  and  occrtsionally  small 
blood  extravasutmns,  mar  bo  seen.  The  part  of  the  choroid  affected  wUli  atrophy 
is  iwrt  ehnrply  defined  frotti  the  neighboring  normal  part  of  the  fundus,  bat  forma 
a  quite  irregular,  jig^ag,  and  blurred  zone,  behind  which  the  border  of  the  crescent 
U  with  difficulty  njcognized. 

If  the  etaphylomo  has  existed  long»  atid  progrea^ed  slowly,  the  conos  appean 
v^rj  bright  and  veiy  liluish- white,  on  ajc count  of  far*a*ivanc<;d  atrophy  of  the  mper- 
[acant  choroid,  and  thua  strongly  coutrasts  with  ita  surrounding^  (ekrtK  iM,,  GX 
especially  wheu  it  is  bordered  by  dark  pigment.  Srillj  the  color  is  not  always 
regutav  ;  the  crescent  iBoftan  clouded,  brown  isb,  orgray^  in  places  sr  re wn  with  groupe 
of  dark  pigment  or  it  has  tho  marbled  appeariuica  peculiar  to  a  senile  choroid  (c/ir^* 
Utk.^  E,  R).  Delieate  branch es  of  lessel^  are  also  occasiotuiily  perceivetl,  wLioh  may 
appear  at  any  point  of  tha  oonns,  and  pass  qnickly  to  its  edge,  there  to  disa[jpear  in 
the  choroid. 

Occiuiion^ly,  on  tbe  suHkc^  af  tbe  brtglit  Bgure,  tre  mftj  obBerre  quite  irrtguUHy- formed 
vfaady  apoifl,  which  are  some  what  modified  iti  ahape  uad  pu»Liioa  bj  cbange  of  dineclJan  of  ih« 
light  tbrourt)  in  by  th«  mirror.  Tba^  itidicAte  excnvatbua  in  ib&  orescent,  nbd  consequ^titly  elvr^ 
tioDfl  on  the  i:ta[^byloii]LaL  More  frequent ly«  a  cre4««ntU3  sboflow  is  obi^rred,  which  is  jMiiuetiroeM 
nearerp  ^oictimc4  further  tVcm,  the  outer  edg«  of  the  crMceul,  and  ii  a]»o  Lniuenced  m  p<i«iii<ia  Mid 
shape  by  ibe  directioa  of  incideDt  light,  f  t  ia  a  aigo  of  protrusiaa  backward  of  the  staph jlcma 
wUU  Thit  prolruaioq  may,  moreover,  bo  fccoguixed  frotn  ibe  fact  ibntj  while  it  exi«tji,  the  reti- 
Hfll  reas«h  rtin  somo  diataace  aboro  the  surface  of  the  crosc^nt^  or,  in  ooae  the  retina  participat«t 
\Q  the  protrualoi],  they  ourre  baekwird,  ftgain  to  resume  tbeir  orjgiaal  diT«cti«?Q  at  the  edg«  of  tb« 
cuaus. 


In  extensive  posterior  staphyloma,  on  ophthalmoscopic  examination,  the  optio 
disc  nsnally  appears  oval  {chro,  lith.y  G,  R,  S,  Fig.  55),  for  its  oater  wall  is  then 
displaced  backward,  and  its  surface  presents  itself  to  the  eye  of  the  examiner  at  a 
great  angle. 

Still,  it  is  said  that  this  change  of  shape  is  not  simply  apparent,  and  caused  by 
the  conditions  of  projection,  bat  that  it  actnally  exists.    (Liebreichy  Danden,) 

The  ophthnlmoscopio  appearance  is  of  course  also  modified  by  pathological  changes 
in  the  vitreous,  lens,  the  part  of  choroid  surrounding  the  staphyloma,  &c.  We  racist 
frequently  find  extensive  choroidal  atrophy,  the  results  of  exudative  neoro-retimtit, 
Ac    (Ghro.  lith,,  E,  E,  G,  R,  8,  Fig.  65.) 

In  rapidly-growing  ectasia,  in  the  vicinity  of  the  crescent,  the  vessels  of  the  viacn- 
losa  frequently  appear  very  distinctly,  are  enlarged,  and,  like  reddening  of  the  papiUai 
indicate  congestion.    (Fig.  56,  ehro.  lith.^  K.) 

2.  Extensive  posterior  scleral  staphyloma  may  frequently  also  be  diagnosticated 
without  the  ophthalmoscope.  If  the  patient  turns  the  eye  inward  as  far  as  possible, 
and  we  press  the  outer  commissure  and  neighboring  conjunctiva  back,  we  may  quite 
distinctly  see  the  blue,  translucent,  and  even  pad-like  prominent  zone,  at  the  border 
of  the  optic-nerve  entrance.  In  highly-developed  posterior  staphyloma,  the  elonga- 
tion, and  consequent  protrusion  of  the  eye,  often  also  its  oblique  position  and 
disturbed  mobility,  are  so  decided,  that  they  are  even  observed  at  a  distance,  and 
permit  a  diagnosis  at  the  first  glance. 

8.  The  development  of  the  posterior  scleral  staphyloma  is  always  connected  with 
an  increase  of  the  refraction,  on  account  of  the  displacement  backwards  of  the  cen- 
ter of  the  retina  caused  by  it    Eyes  of  a  high  degree  of  hypermetropia  become  thus 
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lifiiietropio   in  a  leas  degree,  emmetropic  or  myopic;   emmetropic  eyes  on  the 
eontimiy  become  myopic,  and  in  myopic  eyes  the  degree  of  myopia  increases. 

4.  Otherwise  the  faoctions  of  yision  are  far  less  disturbed  in  posterior  staphyloma 
than  we  should  suppose  from  the  anatomical  and  ophthalmoscopioal  appearances. 
Low  degrees  of  ectasia  nsaally  betray  themselves  by  no  subjective  symptoms,  and 
eren  extensive  staphylomata,  which  envelop  the  papilla  in  more  than  half  its  cir- 
eunference,  are  not  necessarily  connected  with  great  disturbance  of  vision  referable 
to  theoL  The  rule  usually  holds  good,  that  equal  degrees  of  development  of  the 
staphyloma  disturb  vision  the  more  easily  and  more  decidedly,  the  more  rapidly 
tbBj  hare  occurred.  In  suddenly  occurring  posterior  scleral  staphyloma,  even  when 
not  extensive,  such  disturbances  almost  always  occur.  They  are  of  very  different 
sorts,  and  in  special  cases  combine  very  variously. 

Sometimes  we  have  the  recognized  symptoms  of  congestion  of  tlie  retina  and 
elioroid,  or  those  of  a  more  or  less  advanced  hypersBsthesia  of  the  retina  and  optio 
aarre  and  the  ciliary  system. 

Movable  and  fixed  scotomata  occur  very  frequently,  and  are  very  annoying. 
These  are  immediately  caused  by  proliferation  of  the  cells  of  the  vitreous,  but  ulti- 
malely,  like  the  above-mentioned  diseased  states,  by  protrusion  of  the  retina  and 
ehoroid,  and  the  consequent  disturbance  of  circulation  and  nervous  irritation. 

Among  the  disturbances  of  vision  directly  caused  by  the  stapbylomatous  forma- 
tion, belongs  especially  the  enlargement  of  the  blind  spot.  This  results  immediately 
from  the  material  changes  which  the  retina  in  the  territory  of  the  staphyloma 
mdargoee  in  rapidly-developed  or  far-advanced  ectasia,  and  which  may  at  first  be 
defined  as  a  separation  of  the  elements  sensitive  to  light,  but  later  becomes  a  true 
atrophy  of  the  nervous  portions.  Perhaps,  also,  the  short  curvature  of  the  nervous 
tiib€»  ooming  from  the  lamina  cribrosa,  and  the  displaced  border  of  the  bacillar  layer 
toward  tlie  crescent,  is  a  chief  cause.  At  the  commencement,  moreover,  the  enlarge- 
ment of  the  blind  spot  is  not  particularly  remarked ;  it  is  rather  filled  in  by  the 
pigment,  and  only  appears  on  careful  attention,  when  sharp  and  clear  perceptions 
tre  required.  It  then  often  appears  as  a  very  thin  mist,  covering  parts  of  the  object 
lying  outward  from  tlie  point  of  fixation.  Subsequently,  however,  the  parts  in  ques- 
tioo  of  the  visual  field  become  more  and  more  indistinct ;  an  actual  interruption 
oeours,  which  follows  the  patient  constantly  in  the  shape  of  a  vacant  spot,  and 
msterially  interferes  with  reading,  writing,  &o.,  although  central  vision  may  not  be 
in  tbe  least  disturbed. 

Staphyloma  often  causes  metamorphopsia  also.  Patients  see  objects,  or  parts  of 
objects,  lying  in  certain  sections  of  the  visual  field,  distorted  in  certain  directions, 
mnetimes  also  interrupted,  and  the  parts  shoved  up  against  each  other.  This  dis- 
pbeemeot  is  especially  noticed  in  lines  and  in  bodies  composed  of  lines.  There  is 
grooDd  for  supposing  this  to  be  due  to  change  of  position  of  the  rods  and  cones,  and 
far  referring  this  to  the  irregular  tension  on  certain  retinal  layers,  especially  on  the 
'    eiotrsl  portions,  which  are  firmly  adherent  to  the  choroid. 

In  large  staphylomata,  the  great  expansion  and  consequent  disturbance  of  nutri- 
ttonof  the  retina,  usually  cause  decided  decrease  of  sharpness  in  the  whole  field  of 
^inoD,  and  also  interruptions  and  limitations  of  the  latter.  Oases  are  not  rare  where 
^D  is  even  limited  to  quantitative  perception  of  light,  or  complete  amaurosip 
exiftiL 
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Causes.  ^The  prcdispoaition  to  stophylaiua  posdcttiii  l»  probably  ecnigeDitfl], 

und  id  U)  be  sought  in  a  sllghtt^r  ljrEUDe8d  of  the  auiiJU  wlueli  tAi^^m  up  the  ^^^ure  of 
tho  foetal  eye.  The  circumstance  that  tJie  t^tjaphylt^ma,  \y\lh  ffvv  i'scuptionsi  begina 
ut  I  he  esctemttl  and  lower  circumference  of  the  sheiilh  uf  the  optic  uvrye^  indicuU* 
this ;  therefore  at  a  point  wliicb  correspuuds  to  the  p<jsitioii  of  the  cleft  in  the  fallal 
eye,  uud  to  the  eo-caUed  '*  protubcrantia  SiolerotitTa; "  {Amifton),  The  eatqiikite  hered- 
jkiry  character  of  th^  affection,  which  has  been  wrongly  denied  (//.  6V*/i),  am 
also  be  brought  fonvaixl  an  proof  of  thii(  view. 

Trastworthy  inTeatigntiQiifl  of  a  liLrge  number  of  childrea  h^re  proved  ihi»t  the  Htaphyloma 
jtOHiieiuQ  i»  diAproportloTUitdy  frequetit  ui  the  dc^cetidAntu  of  myopic  p&reata,  Aixd  Ih&t  ibe 
poiuiioii  iuid  tbfi  Bpecial  form  of  the  itapbylonui  in  mother  and  child,  evou  In  th.t>  tliffervtii 
bTQibcfi.  and  siAtera,  and  in  both  eyes  of  one  and  thu  aama^  iiuiividujiilf  axe  often  rcili0jl»bly 
nimilftrt  or  even  oiftctly  ntlikfl  jA^t  Jtifff^t% 

It  appears  that  eyei  with  an  elongated  axh  arc  more  dit^posed  to  it ;  at  lenst  the 
litaphyloma  poBtioum  i^  found  in  tjiuch  ejo^i  m  a  remark ubly  liigh  pcj^cntagi?  pf 
vAbm.  BtUl  the  staphyloma  in  question  m  developed  usually  iii  every  form  of  eye, 
and  if  it  appi::ai^  in  the  greater  number  of  caacaa  to  be  united  with  myopia,  Ihe 
rtiafejon  ia  that  the  elou^tion  of  the  luds  of  th^^  globe  thua  produced  carries  alon|| 
with  it  an  increase  ot  the  refraction.  In  fact  we  meet  >vith  tht-  ±)^taphylonia  |K>«tl* 
cum  by  no  means  rarely  iu  eyes  decidedly  hypermetropic  {Uvhr^wohky)  \  thei  elon- 
gation of  the  axis  is  not  RUlticiently  great  in  order  to  change  the  highly  IjyjK-niie^ 
tropic  globe  into  an  emmetropic  or  a  myopic  oue. 

The  staphyloma  pos^ticuui  h  without  a  doubt  favored  and  uecaidoncd  iu  its  d«^ 
velopment  by  congestive  conditions  of  the  post*.irior  scleral  zouu.  The  latter  are, 
und<  r  rrihiin  t  omliticms,  to  bi"  rtf  rteil  lu  distiirlmaci -;  of  t^in  uhiHon  In  th  -  n-i/itjii 
of  ramification  of  the  superior  vena  cava.  Thsir  chiefcst  and  most  frequent  source 
is  found  in  the  long-continued  and  violent  straining  of  the  accommodation  of  the 
eyes.  It  is  a  fixed  fact  that  the  staphyloma  posticum  occurs  but  very  seldom  in  the 
lower  classes  of  the  population,  especially  in  half-civilized  countries,  where  the 
school  education  is  very  slight,  and  is  generally  entirely  neglected  by  the  majority 
of  individuals.  It  even  occurs  but  rarely  among  such  people  wheu  a  liigh  degree 
of  myopia  exists.  On  the  contrary,  according  to  exact  statistical  investigations 
(//.  Cohn),  the  frequency  and  the  degree  of  development  of  the  staphyloma  posti- 
cum increase  with  the  amoimt  and  duration  of  the  efforts  to  which  the  eyes  during 
life  at  school  are  ex^josed. 

It  is,  however,  also  known  that  in  such  overworked  eyes  a  considerable  hyper- 
temia  of  thj  entrance  of  the  optic  nerve  is  almost  constantly  present,  which  propa- 
gates itself  without  a  doubt  by  the  natural  vascular  connections  to  the  posterior 
scleral  zone,  and  can  here  so  much  the  more  easily  occasion  a  relaxation  of  the 
parts,  as  the  region  of  the  posterior  scleral  circulation  is  removed  from  the  regulat- 
ing infiuenc^  of  the  elastic  capsule  of  the  globe. 

More  recently  it  is  believed  that  a  prominent  part  in  the  prodnction  of  the  staphyloma  posti- 
cum should  be  attributed  to  the  action  of  the  ciliary  muscle,  whose  longitudinal  fibers  are 
usually  very  highly  developed  in  very  myopic  eyes,  upon  the  posterior  hne  of  insertion  of 
the  choroid  {Ilorutr,  Itcanoff).  Still  opposed  to  this  view  is  the  fact  that  the  staphyloma  in 
question  is  developed  primarily,  with  few  exceptions,  merely  on  the  external  circumference  of 
the  pai)illa,  therefore  exactly  in  that  position  in  which  the  ciliary  muscle  can  produce  the  least 
effect,  since  it  is  here  the  farthest  removed  from  the  optic  papilla,  and  its  action,  moreover,  is 
made  ineffective  by  the  tolerably  firm  attachment  of  the  choroid  to  the  sclerotic  iu  the  neigh- 
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borhood  of  the  wi^jwU^  even  when  otherwise  the  effeot  of  its  oontraotion  were  in  a  condition 
to  propagate  itself  through  the  verj  extensible  choroid  np  to  the  edge  of  the  papilla. 

The  obterration  of  cases  in  which  the  staphyloma  in  question  manifests  itself  immediatelj 
from  the  commencement  with  the  appearances  of  an  advancing  intra-ocolar  inflammation,  or 
its  consequences,  with  opacities  of  the  retina  or  vitreous,  with  excavations  of  the  optic  nerve, 
etc,  has  led  to  the  error,  that  an  inflammation  was  the  source  of  the  staphyloma  posticum 
(6r'n^/>,  JSeymaitit)— an  error  which  is  already  refuted  by  the  fact  that  products  of  prolifera- 
tion and  appeaiances  of  inflammation  as  a  rule  are  wanting  in  the  staphyloma  in  question,  and 
that  on  the  contrary  primary  sclero-choroiditis  very  seldom  gives  rise  to  staphyloma  pos- 
ticnm. 

CoilTBe  and  Sesillts. — ^The  first  symptoms  of  the  staphyloma  often  appear  in 
infancy  (Ed,  Jaeger).  The  further  development  after  birth  is  in  many  cases  ex- 
ceedingly alow,  and  very  frequently  interrupted,  so  that  it  requires  many  years  for 
ha  full  derelopment  In  other  cases,  however,  it  progresses  very  rapidly,  and  then 
reaches  a  high  grade  in  a  short  time.     (See  Course  and  Results  of  Myopia,) 

The  staphyloma  may  become  stationary  at  any  stage.  Not  unfrequently  cases 
occur  where  staphylomata  exist  imchanged  from  earliest  youth  to  old  age.  A  dis- 
appearance of  an  ectasia  once  developed,  even  if  of  the  lowest  grade,  is  scarcely  to 
be  hoped  for ;  at  least  no  such  cases  are  reported.  But  occasionally  large  vesicular 
staphylomata  burst,  their  watery  contents  are  diffused  in  the  orbit,  but  are  soon  ab- 
sorbed, while  the  amaurotic  globe  shrinks  and  decreases  in  size. 

The  greater*  distensibility  of  the  sclerotic,  which  is  manifested  in  staphyloma 
posticam,  is  on  the  whole  unfavorable  to  increase  of  intra-ocular  pressure,  and  hence 
glaucomatous  processes  occur  very  seldom  in  such  eyes,  particularly  when  they  are  of 
a  myopic  formation.  Still  the  posterior  scleral  staphyloma  by  no  means  offers 
security  against  subsequent  sclerosis  of  the  sclerotic,  and  may  cause  even  obstruc- 
tion of  some  venous  vessels  by  the  stretching  of  the  posterior  scleral  ring,  and  thus 
lead  to  increase  of  the  intra-ocular  pro»surc. 

The  detachment  of  the  retina,  which  not  uofrequently  occurs,  is  most  to  be  feared, 
as  it  U  usually  iDJurious  to  both  eyes,  and  causes  them  finally  to  atrophy.  Hemor- 
rhages in  the  vicinity  of  the  yellow  spot  not  unfrequently  occur  (chro.  lith.^  R),  espe- 
cially if  the  ectasia  increases  rapidly.  They  are  mostly  from  the  vasculosa,  and  depend 
on  the  rupture  of  vessels  caused  by  the  excessive  local  tension.  Still,  the  elastic  mem- 
brane often  ruptures,  and  the  blood  presses  under  the  retina  or  even  into  its  tissue, 
breaking  it  up.  Infiammation  always  occurs  in  the  vicinity  of  the  hemorrhage,  and 
the  consequent  changes  in  the  retinal  tissue  forbid  all  hope  of  complete  restoration  of 
foDctional  activity.    As  a  rule,  a  central  interruption  of  vision  remains. 

Treatment. — In  very  myopic  eyes,  attention  must,  from  the  first,  be  paid  to  the 
gr«*at  danger  of  scleral  protrus'on,  and  every  thing  must  be  avoided  that  may  cause 
ooDgestioD  or  an  increase  of  intraocular  pressure.  (See  Treatment  oi  Shortsightedness.) 
If  the  ectasia  has  already  shown  itself,  and  is  progressing,  of  course  the  eyes 
iDttit  be  most  carefully  used  till  the  process  is  arrested.  If  tlie  development  is  rapid, 
<*  if  the  disease  has  already  caused  disturbance  of  vision,  the  danger  to  the  functional 
integrity  of  the  retina  is  so  increased,  that  all  other  considerations  must  give  way. 
Mid,  the  possible  results  being  explained  to  the  patient,  he  must,  in  every  way,  be 
orged  to  protect  the  eyes.  He  should  lay  aside  his  customary  glasses,  and  avoid  every 
«ffortof  accommodation,  dazzling  light  and  strong  contrasts  in  illnmin.'itiun,  as  well 
w  every  tiling  that  may  cause  local  congestion. 

Intercurrent  congestions  increase  the  indications  iot  t^trict  care,  and  are  to  be 
t'rtited  most  carefully  on  general  principles. 
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Bat  we  rati  it  Trim  agnmmt  repeated  and  Urg«  loc*l  blood-Jetl'mg!*.  Tb#ir  vdvuitiif^e  b  pTob- 
lotiiatkiilj  u)d  their  effect  cm  tbe  general  bedch  of  the  patient  is  often  bad^  The  imme  j«  tru^ 
of  tnercuriala. 

Irritetimg  foot-b«tb8  Mtd  laxatire  miaenl  weten,  inod&raM j  Hied,  et  leaai  do  no  birm,  itthej 
do^  not  beuefit 

rrideetom^  bu  alreadj  prored  boip»ble  of  arresting  the  progress  of  the  ectaolft,  {Oriatfe.)  It 
u,  boirerer,  propeff  if,  with  some  increaned  hardDesEof  the  globe,  the  optic^iie^e  eotimnce  bt^gjui 
to  be  eEcATmted.  Repeated  perecenteaDfl  of  tbe  oomett  ere  dangtroua,  acid  tberefore  Are  to  be 
eroided.  (SteGncU.)  Tbe  dlrieion  of  tbe  ciUuy  misaole  ia  cerUinlj  of  no  mor*  benefit  then  a  weJl* 
done  iridectoQij ;  It  ia  at  the  Bame  time  more  diJflScuIt  and  dao^rous, 
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EIGHTH  SECTION. 

INFLAMMATION  OP  THE  CONJUNCTIVA.     CONJUNCnvmS, 
SYNDE8MITI8. 

Anatomy. — The  conjunctiYa  is  a  mucous  membrane.  It  begins  as  the  immediate 
continoation  of  the  external  integnment  on  the  edges  of  the  lids,  and,  as  palpebral 
conjmictiva,  coYers  the  posterior  surface  of  the  eyelids.  Close  to  the  orbital  border 
its  coarse  is  interrupted,  and  it  extends  over  the  globe  as  a  reflection  of  the  con- 
jtmctiva.  Here  it  unites  closely  with  the  sclerotica,  and  covers  its  anterior  half  from 
near  the  equator  up  to  the  border  of  the  cornea,  having  the  name  of  conjimctiva  of 
the  globe — ocular  conjunctiva.  It  even  passes  over  the  outermost  border  of  the 
flderotica,  and  appears  upon  the  cornea  as  a  small  border — limhus  eonjunctitalii. 
It  here  completely  unites  with  the  corneal  tissue.  The  portion  of  the  reflection  coi^ 
responding  to  the  inner  angle  of  the  lid  appears  in  the  form  of  a  crescentic  fold, 
the  plica  temUunaris.  The  lachrymal  caruncle  rests  upon  the  anterior  part  of  this 
fold.  The  caruncle  is  a  conglomeration  of  hair-follicles,  held  together  by  connec- 
tive tissue,  with  rosette-shaped  sebaceous  glands,  and  fat-cells  lying  between. 

This  is  united  by  a  bimdle  of  tendinous  fibres  to  the  capsule  of  the  eye,  at  the 
place  in  which  the  latter  is  perforated  by  the  rectus  intemus  (Lusehka). 

The  conjunctiva  consists  of  reticulated  connective  tissue,  the  chief  constituents 
of  which  are  the  so-called  connective-tissue  corpuscles,  and  a  loose  fibrous  intercel- 
lular substance  situated  between  them.  In  the  first  period  of  childhood  this  tissue  is 
tolerably  clear ;  later,  however,  it  appears,  particularly  in  the  tarsal  and  retro-tarsal 
I>ort]on8,  interspersed  with  numerous  lymphoid  cells,  and  thus  gains  an  adenoid 
character  (IlenU).  Anteriorly  the  tissue  is  condensed  into  a  compact  basal  mem- 
brane, which  is  covered  by  several  layers  of  epithelium,  generaUy  of  a  cylindrical 
shape. 

The  connectiye  tissue  corpuscles  are  spindle-shaped  or  stellate  nucleated  cells,  from  the 
walls  of  which  prooeed  a  number  of  very  fine,  tubular,  ramifying  processes,  which  anasto- 
mose with  similar  processes  of  neighboring  connective-tiwue  corpuscles,  and  thus  form  a  kind 
of  uetwork,  the  mesh-knots  of  which  are  represented  by  the  cells  themselves.     The  intercel- 
lular substance  is  transparent,  homogeneous,  but  scissile  in  certain  directions,  by  which  it 
gains  the  appeimuice  of  being  composed  of  matted  bundles  of  very  fine,  wavy,  contorted  fibres, 
nmning  parallel  to  one  another.     Mingled  with  these  elements  are  found  elastic  fibres  in 
Tsrying  quantity.    The  epithelium  consists  in  the  most  inferior  layers  of  round  cells,  in  the 
more  superficial  layers  however  of  cells,  which  approach  decidedly  the  cylindrical  form,  are 
however  somewhat  flattened,  and  thus  represent  transitions  to  those  of  squamous  epithelium 
( Wolfring).    In  the  region  of  the  conjunctiva  palpebrarum,  ridged  or  thorny  cells  have  been 
demonstrated  {Ml  SchuUxe). 

Each  of  the  separately  named  portions  of  the  conjunctiva  has  its  anatomical 
peculiarities.  The  conjunctiva  of  the  lid  consists  of  a  dense  layer  of  connective 
timue  corresponding  to  the  cutis,  which  is  closely  connected  with  the  posterior  sur- 
face of  the  cartilage  of  the  lid,  since  a  number  of  the  short,  straight  fibres  proceed 
I>ni8h-Hke  from  the  latter  tf>  the  conjunctival  tissue  (  Wolfring).  Still,  both  tissues 
^^  vtry  plainly  distinguished  in  fine  sections  by  the  remarkably  dark  tint  which 
^conjunctiva  receives  from  the  enormous  number  of  lymphoid  bodies  embedded  in 
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it  The  aurfftce  of  the  tarsal  eonjunctiTa  is  jntcrepcrBed  with  nirmcrona  fnrroww,  or 
indcntatj  onf^,  nmninj*  in  a\\  dti^ctiorw,  very  often  crnesing  each  other,  eometimefi  d&e\\ 
aometimefl  ^imUow,  flcimtitimes  running  peq>endiciilarly,  sometime*  obliquely,  ending 
hete  and  there  in  blind  f*xtrenif  ties,  which  in  transverse  Bf^etion^  resctnble  very  strongly 
glftndulur  sjmcc^,  and  in  fact  have  been  regarded  as  such.  In  cliildren  these  furrow* 
and  in  dentations  are  still  but  slightly  developed ;  in  adnlts  however  they  are  very 
»hrirply  defined  (Stif^a^  Wolf  rim/}.  Towards  the  border  of  the  eyelitl,  where  the 
conjunctiva  is  very  thin  and  is  closely  united  with  the  tarsus,  they  appear  denser^ 
more  numerous,  and  very  flat ;  towards  thD  convex  border  of  the  tardus  they  Ix^ome 
less  numerous,  but  are  deeper ;  upon  the  tarsal  border  itself,  where  the  conjunctiva 
IB  tliicker  and  only  more  loosely  attached  to  the  tarsus^  they  coniuienee  to  piifl» 
<Urcctly  intu  the  deep  furrows,  whicli  separate  the  foldg  of  the  TOtro- tarsal  portion 
from  one  another,  and  are  generally  arranged  parallel  to  the  lK>rdcr  of  the  tarsu**. 
tn  a  Birailar  decree  we  find  the  conjunctiva  directly  upon  the  free  l>order  of  the  lid^ 
also  still  perfectly  smooth,  and  close  by  are  seen  the  smallest  papillary  elevations, 
whie^h  can  scarcely  be  perceived,  even  with  the  lens ;  further  on  towards  the  retro- 
tarsal  portion  of  the  conjunctiva,  and  towards*  the  angle  of  the  eye,  they  l>ecoma 
grailually  larger,  until  they  finally  cim  bo  set^n  even  with  tlie  naked  eye,  and  pa^t 
into  the  folds  of  the  mucous  memljrane  on  the  c^onvex  border  of  the  tarsus.  It  m 
usual  to  descrilKJ  the  elevations  as  pnpillffl ;  but  etrictly  speaking  this  character 
does  not  fit  them.  At  any  rnte,  the  loop-like  endings  of  the  vessels  are  wanting  in 
them ;  the  division  of  the  vessels  la  everywhere  rather  moi^  unifomdy  net-like^ 
{Stieda^  WolfHiig.)  Tlie  rctro-tarHal  portion  of  the  conjunctira  is  niueli  more 
loosely  woven,  particularly  richly  interspersed  with  lymphoid  cells  {Blnmbfrr^\ 
thicker,  nnd  is  connected  with  the  orbital  tisime,  particularly  with  its  fa*iHndikt^ 
condensed  portions,  by  a  very  long-fib ered,  wide-meshed^  floccnlent  connectivo  tissae, 
which  admits  of  considerable  displacement  Instead  of  the  papillary  elevations, 
deep  furrows  are  found  upon  its  surface,  as  was  already  mentioned,  the  largest  of 
which  run  tolerably  parallel  to  the  tarsal  border,  and  cause  the  portion  of  connec- 
tive tissue  under  consideration  to  appear  transversely  folded. 

Inside  the  farrows  of  the  tarsal  and  retro-tarsal  portions,  the  cylinder  shape  of  the  epithe- 
lial cells  is  generally  somewhat  more  sharply  defined  than  on  the  snrface  of  the  elevations, 
which  is  much  more  exposed  to  pressure  of  the  lid  and  to  scratching.  Between  the  epithelial 
cells  of  the  conjunctiva,  very  numerous  circular  spaces,  of  the  form  of  a  bottle,  very  much 
bnlged  out,  are  often  found,  which  open  upon  the  free  surface  by  a  very  narrow  neck,  and  are 
brought  into  nearer  connection  with  the  secretion  of  mucus.  They  are  usually  described  as  cup- 
cells  (Stieda^  F.  E.  Schultze,  Eimer,  Fries).  In  addition  to  these  occur  a  number  of  compound, 
grape-shaped  glands  in  the  retro-tarsal  portion,  which  lie  in  the  sub-con junctival  tissue,  open 
by  long  excretory  ducts  obliquely  upon  the  surface,  and  correspond  in  their  entire  stmctuie 
to  the  lachrymal  gland,  and  hence  are  also  described  as  accessory  lachrymal  glands  (Kntuse). 

[Note.  — Recapitulation  of  the  minute  anatomy  of  the.  conjunctiva.  The  palpebral  conjunc- 
tiva consists  of  a  basement  membrane  or  mucosa,  covered  by  an  epithalium  disposed  in  three 
or  four  layers,  the  superficial  ones  being  flattened,  the  deeper  ones  approaching  the  columnar 
in  shape.  The  surface  is  flat  and  perforated  by  the  openings  of  blind  intestinal-like  glands 
which  are  embedded  in  the  mucosa.  The  walls  of  these  glands  are  formed  by  convolutions  of 
the  basement  membrane,  and  they  are  lined  by  cylindrical  epithelium.  At  the  retro-tarsal 
fold  the  pavement  epithelium  is  changed  into  the  cylindrical  form,  and  the  papillae,  which  are 
rarely  found  on  the  tarsal  portion,  become  prominent  The  glandular  culs-de-sao  become  larger 
and  we  meet  with  two  new  kinds  of  glands.  The  one  is  constant,  acinous  in  nature,  and  are 
most  numerous  near  the  openings  of  the  lachrymal  ducts ;  they  are  lenticular  in  shape  and 
lined  mth  pavement  epithelium.     The  second  variety  are  conglomerate,  tubercular  in  shape, 
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mod  are  found  singly,  or  in  gronps  along  the  fornix.  As  the  conjunctiva  passes  on  to  the  globe, 
the  epithelinm  again  becomes  squamoas,  and  the  whole  oonjonotiva  is  thinner.  There  are 
here  no  papillae,  and  but  few  glands.  Thus  we  see  that  the  oonjonctival  structure  consists  of 
the  so-caUed  adenoid  tissue,  that  is,  of  a  mesh-work  of  connective-tissue  fibers,  with  a  large 
number  of  cells  resembling  lymph  corpuscles.  ] 

The  ocular  or  sclerotical  conjunctiva  is  less  tough  and  thick  than  that  of  the 
lids.  It  contains  many  elastic  fibers,  and  is  loosely  and  movably  attached  to  the 
membrane  of  the  globe,  covering  the  anterior  zone  of  the  sclerotica  by  a  connective 
tiflBue,  containing  fat-cells  in  varying  quantity.  There  are  no  papillsB  or  glands  on 
this  portion.  On  the  other  hand,  the  epithelium  is  strongly  developed,  and  is  con- 
tinued uninterruptedly  upon  the  cornea. 

The  vessels  are  abundant  in  all  portions  of  the  conjunctiva,  especially  on  the 
tarsal  portions  and  limbus  conjunctivalis.  These  are  divided  into  anterior  and 
posterior  vessels.  The  former  supply  the  zone  next  to  the  ocular  conjunctiva,  and 
are  most  intimately  connected  with  the  episcleral  vessels,  and  are  ultimately 
branches  of  the  anterior  ciliary  arteries.  The  posterior  conjunctival  vessels  supply 
the  posterior  zone  of  the  ocular  conjunctiva,  the  reflection,  and  the  tarsal  portion. 

Its  arterial  twigs  are  branches  of  the  vessels  of  the  lids  and  the  lachrymal  glands, 
and  also  receive  accessions  from  the  angular,  the  temporal,  and  infra-orbital  arteries. 
The  veins  pass  for  the  most  part  over  into  the  vena  angularis,  and  to  the  temporal 
veins.  They  also  anastomose  with  the  orbital  veins.  The  posterior  conjunctival 
vessels  are  connected  with  the  anterior,  and  through  these  with  the  ciliary  system  ; 
an  immediate  connection  with  the  latter,  however,  does  not  exist,  or  it  is  exceed- 
ingly slight.  (Leber.)  The  anatomy  explains  the  existence  of  the  so-called  vascular 
ring,  that  is,  the  dense  injection  of  the  most  anterior  zone  of  the  episclera  and 
ocular  conjunctiva,  in  irritation  and  inflammations  in  the  cornea,  iris,  and  the  ciliary 
region. 

The  arterial  branches  supplying  the  conjunctiva  of  the  lid  proceed  for  the  most 
part  from  the  arterial  arches,  situated  upon  the  anterior  surface  of  the  tarsus,  per- 
forate the  cartilage,  and  nm  upon  its  internal  surface  parallel  to  the  meil)omian 
glands,  giving  off  a  quantity  of  small  branches,  part  of  which  run  backward  to  the 
tarsal  glands,  and  part  enter  the  papillary  elevations  pf  the  conjunctiva.  The  veins 
of  this  region  take  an  exactly  similar  course  (  Wol/ring). 

The  injection  is  apt  to  bo  greatest  in  the  limbnn  conjunctivalis.  Here  it  is  seen  as  an  evenly 
red  little  band,  sharply  bounded  anteriorly,  and  lying  on  the  corneal  margin.  The  episcleral 
Tucolar  tissue  is  more  strongly  developed  in  its  immediate  vicinity ;  a  largo  number  of  small 
vteries  bend  around  and  run  into  the  limbus,  which,  deprived  of  the  sub -conjunctival  tissue, 
Kei  immediately  on  the  cornea.  It  gives  off  at  the  same  time  a  number  of  little  branches, 
vkich  unite  with  each  other  in  arches.  Smaller  branches  proceed  from  these  arches,  which 
•fun  unite  by  anastomosis,  and  thus  form  an  exceedingly  dense  network,  which  reaches  to 
^  Ofentral  margin  of  the  conjunctival  layer,  and  on  the  one  hand  serves  as  the  origin  of  the 
Pcrif^eral,  looped  netwprk  of  the  cornea,  but  on  the  other  transmits  numerous  branches  to 
^conjunctiva,  and  is  connected  to  the  posterior  conjunctival  vesnels  by  means  of  its  ramifi- 
^tioni.  The  finest  terminal  loops  of  the  network  in  the  limbus  pass  into  veins,  are  collected 
">  fine  branches,  which,  in  a  similar  manner,  are  woven  into  a  thick  mesh-work,  and  empty 
chiefly  into  the  scleral  twigs  of  the  anterior  ciliary  veins,  allowing,  however,  a  proportionately 
•liybt  amount  of  blood  to  pass  into  the  peripheral  conjunctival  veins  ( Tjeher). 

Ljmphatic  vessels  are  very  numerous  in  the  conjunctiva.  They  are  said  to  form  a  thick 
■•twork  on  the  margin  of  the  cornea,  which  extends  toward  this  in  a  great  number  of 
"^Uy  curved  arches.  On  its  periphery  a  large  lymphatic  vessel  has  been  seen,  which  passes 
^f^nuid  the  corneal  margin  in  quite  a  regular  circle.     From  this  a  great  number  of  branches 
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ve  Slid  to  pastt  error  to  the  oomoo^  while  on  tbd  other  side  brftiiches  nm  bftokwutl,  and  open 

into  Mstttikl  lymphfttio  twig*,  which  v«  Boliiaqtifiiitly  imited  to  the  aub-m&zillAij  gUxida 
(  W.  Srawie,  MnuehU}. 

It  ftppeara  that  they  open  freely  in  the  interetioes  of  the  connective  tiaeiic  (Bill- 
roth, Tomj^.) 

The  conjunctXTA  is  also  richly  isupplied  with  nerves,  eaperiftlly  the  palpel>ral 
portion,  tin?  Hmhm  eonjuneiif^aliM.  The  reflection  haa  leas.  They  ariie  chiefly  from 
the  fifth  nerve  (triifariaJ). 

These  enter  the  posterior  portioii  of  the  oonj1]IlctivE^  near  both  an^leiiof  the  eye,  oompradcd 
into  two  laxge  huQdle«,  ramify  rapidly,  and  «pr««d  oQt  over  the  entire  oonjtuiotiviil  uc  In 
the  most  anterior  laytra  they  form  a  wide-tneahed  tesrttti-e^  whioh  it  Kitimtod  pviJj  beneath, 
partly  above  the  capillekry  bycf ,  and  (firea  oflt  «  large  number  of  fine  fibers  without  medollA, 
which  run  boHieon  tolly  direotly  beneath  the  epithehum  for  •ome  di^tanee^  in  a  iligbtly  lor- 
tuoti^  courie^  giru  off  pome  few  branches^  and  linally  tm  a  rtile  end  free^  without  eii^teriag  the 
epUhelinm  it«elf  {Ifrlfreich)*  tn  the  scleral  conjunctiva  and  in  the  eemi- lunar  fold,  clnb- 
■haped  tertninatlomi  occnr^  even  though  few  in  number  {KoHik^ar).  In  many  papillary  cleva- 
tienn  BOtne  individnal  nerve  fibcrB.  are  naid  to  paea  over  into  tactile  bodies  (Kr^uxf). 

The  unequal  di?i«iozi  of  the  eotijnnotival  ncfvej  i»  tho  eaune  of  the  palpebral  ooninxictiva 
apxjearing  moftt  nenaitive^  while  the  retro-tarftal  fold  diiplaj^  b.  lower  ilegree  of  seniihility^  m» 
thut  foreiifn  bodies  may  lie  there  for  a  long  time  without  eanaing  pain.  Theiie  ncxvea  are  coii' 
nee  tod  verj-  doeely  in  fnnetion  with  the  other  hranehee  of  the  tri^tniina*,  particularly  with 
the  ciliary  nerveft,  and  by  these  indirectly  with  the  retina  and  optie  nerve.  Hetjce  groat  irn- 
tation  of  the  eonjnnetdval  nervea  easily  lead  to  byp«rffistheBia  o£  the  eiliary  and  optic  nervea, 
and  vice  TcrsjL 

The  secretion  of  the  conjunctiva  is  not  only  mucus,  but  ako  the  lachrymal  fluid. 
Wo  mfly  properly  say  that  a  greater  part  of  the  tears  constantly  oovering  the  con- 
junctival f^ac  have  their  origin  in  the  conjunctival  vessels.  Tlie  conjunctiva  has  a 
irreat  power  of  resorption,  on  account  of  the  vascular  richness  of  the  conjunctival 
tissue. 

Nosology. — A.  The  inflammation  in  the  conjunctiva,  as  elsewhere,,  is  character- 
ized by  enormous  exudation  of  white  blood  corpuscles  from  the  vessels  and  by  in- 
crease of  the  latter  by  proliferation.  The  young  cells  appear  densely  packed  to- 
gether along  the  walls  of  the  vessels,  and  form  in  the  deeper  layers  of  the  conjunc- 
tiva more  or  less  thick  rows,  which  branch  frequently,  and  by  anastomosing  with 
one  another  form  a  species  of  network,  the  wide  meshes  of  which  are  filled  with 
the  connective  tissue,  infiltrated  with  serum,  and  sparsely  interspersed  with  exuded 
cells.  Anteriorly  the  meshes  become  narrower,  the  tissue  of  the  conjunctiva  con- 
stantly becomes  more  displaced,  and  near  the  surface  its  place  is  completely  supplied 
by  a  layer  of  young  cells  varying  in  thickness,  which  follows  all  the  elevations  and 
excavations,  and  is  separated  from  the  over-lying,  extremely  swollen  integument 
merely  by  the  basic  membrane.  This  in  its  deeper  layers  is  formed  in  great  part  or 
entirely  of  young  cells  of  a  lymphoid  character,  and  only  the  superficial  strata  re- 
mind us,  by  their  angular,  flattened  form,  of  epithelial  structures.  When  the  in- 
flammatory process  is  more  intense,  however,  this  difference  disappears  in  the  epi- 
dermal layers,  and  for  a  certain  distance  the  basic  membrane  is  also  often  destroyed 
in  spots,  so  that  the  infiltration  of  the  connective-tissue  structure  and  the  celiolar 
layer  which  replaces  the  epithelium  form  a  single  connected  stratum,  which  can 
often  be  perceived  with  the  naked  eye,  and  at  some  distance,  as  an  opaque  precipi- 
tate upon  the  conjunctival  surface. 

1.  Tlie  outermost  layers  of  this  stratum  become  constantly  loosened.  This 
excretion  of  neoplastic  elements  is  the  more  extensive,  the  more  rapidly  the  process 
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roiiB  ita  eonrse,  the  more  laxnriant  is  the  proliferatioD  of  tissae ;  that  is,  the  more 
qoioUj  new  elements  press  npoo  them  from  the  deeper  layers. 

In  leas  serere  inflammatioDS,  the  newlj-formed  cells  which  are  thrown  off  hare  ehieflj  the 
character  of  recent  epithelial  cells.  Thej  are,  howerer,  in  part,  presented  under  the  microscope 
aa  mucons  eorpnsdes,  recognisable  bj  their  opaque  contents  and  their  disproportionablj  small 
Bodeos.  Aa  the  process  increases  in  seTcritj,  the  elements  become  more  and  more  remored  from 
the  epithelial  form.  Thej  generally  change  into  mucus  or  pus-corpuscles.  In  very  severe  cases, 
real  nuclear  cells  at  last  cease  to  form.  The  neoplastic  elements  appear  as  incompletely  dereloped 
Dadei,  which  are  inTolred  in  rapid  separation,  or  often  in  fistty  degeneration. 

At  the  same  time  an  intercellular  enhstance  is  always  separated,  which,  as  it  were, 
represents  the  menstmnm  in  which  the  elements  are  saspended.  This  intercellnlar 
substance  also  raries  in  an  extraordinary  manner  in  quantity  and  properties,  accord- 
ing to  the  intensity  of  the  process  at  the  time,  and  thus  influences  the  quality  and 
quantity  of  the  so-called  inflammatory  secretion.  This  latter  is  nothing  less  than  a 
mixture  of  the  intercellular  substance  with  the  described  elements,  thrown  off  from 
the  surface  of  the  conjunctiva. 

In  the  lowest  degree  of  intensity  of  the  inflammatory  process,  the  excretion  of 
the  intercellular  substance  and  of  the  cells  is  scanty,  and  exhibits  all  the  properties 
of  mucus.  The  secretion  rolls  up  in  a  ball,  and  does  not  mix  with  the  tears.  The 
mocus  is  thicker  and  more  transparent,  the  more  slowly  the  process  advances.  When 
the  course  is  speedier  and  the  inflammation  more  intense,  the  mucous-basis  becomes 
more  turbid,  the  secretion  is  striated  from  the  increase  of  mucus  and  pus-cells,  which 
bve  been  thrown  off,  or  it  becomes  completely  opaqae  from  a  lu*ge  mixture  of 
pttt-corposcles,  and  of  an  even  whitish-yellow  or  greenish-gray  oolor  (eatarrJuU 
mreticn). 

When  the  inflammatory  process  is  very  severe,  not  only  is  there  an  abundant 
prodnction  of  pus-elements,  but  also  a  large  excretion  of  intercellular  substance. 
The  latter  loses  its  consistency  and  becomes  thinner.  It  does  not,  however,  lose  its 
capability  of  being  drawn  out  into  threads,  and  does  not  mix  with  the  tears.  The 
wcretion,  which  runs  over  the  coigunotival  sac  in  great  quantity,  appears  of  the  oon- 
Msteocy  of  thin  mucu?,  evenly  turbid  and  greenish-yellow,  or  perfectly  opaque  and 
of  a  purulent  yellow  oolor  (hlennorrhcBal  ueretion). 

When  the  inflammation  is  at  its  hight,  the  mucous  character  of  the  intercellular 
iiibetance  completely  disappears.  This  becomes  a  thin  fluid,  opaque  from  mole- 
CQlar  masses  and  fatty  detritus,  and  mixes  with  the  tears.  According  as  the  quantity 
^  pQs-elements  which  it  contains  is  greater  or  smaller,  the  secretion  is  then  seen 
I*  a  creamy,  thickened  pus  dissolved  in  the  tears,  sometimes  of  a  grayish-white 
<* yellowish  color,  a  whey  or  broth-like  fluid  {pyorrhcMkl  secretion), 

8.  A  greater  or  less  quantity  of  neoplastic  intercellular  substance  is  produced 
^  the  deeper  layers  as  well  as  in  the  surface  of  the  inflamed  conjunctiva.  This 
Ixodes,  to  some  extent,  and  increases  the  msss  of  the  morbid  secretion.  It  is  also 
uifiltrated  in  the  tissue  of  the  conjunctiva,  and,  together  with  the  increase  in  volume 
^the  connective-tissue  corpuscles  and  with  the  hyperesmic  distention  of  the  vessels 
^^tues  a  marked  swelling  of  the  membrane.  The  infiltration  can  never  be  very  great 
in  tlie  palpebral  portion,  on  account  of  the  tenseness  of  the  conjunctival  and  sub- 
cot^nnctival  tissue,  and  on  account  of  the  pressure  which  is  exerted  upon  the  latter. 
Bat  it  may  appear  in  the  reflection,  and  in  the  ocular  conjunctiva  where  the  loos» 


8^2  CONJUNCTIVITIS,      NOSOtOGT,  ^ 

nefe  of  tbe  dssne,  aod  the  lesseaed  externftl  pr«98iir«,  rand^r  the  iotameeoeDQe  inodj 
easkr.  In  fact,  we  generiill  j  find  the  palpebral  folds  very  much  s  ft  oil  en.  On  ©  vert- 
ing the  Hds  H  appears  aa  on©  broad  b welling,  or  sevet-al  smaller  ones  Ijring  parallel 
to  each  nther,  Thig  swelling  la  enm^times  so  broad  as  io  render  the  re  tar  o  of 
th(*  lids  t«>  their  normal  position  difficult  In  the  same  way  the  ocukr  conjtujc- 
tiva  is  aometiine!*  eDTiirged  to  double  its  nc^rmal  aizo  or  rnore^  and  presfies  out  from 
the  pulpebral  fissure*  It  is  not  uofrequeudj  even  prepsed  forward,  snd  forma  a 
grreat  swelling,  which  renders  the  cloeure  of  the  lids  Lroubleeome,  and  partly  Of 
whollj  ooTsr*  the  cornea. 

In  leas  fiovcre  forma  of  the  inflammatory  swelling,  oonjunctivitla  \b  only  marked 
tn  the  reflection,  and  la  even  then  of):eii  rerj  alight.  In  the  severe  and  severest 
forma,  however,  it  is  nsuallj  very  ^r^at,  and  ia  not  confined  to  the  conjonctiva  and 
the  sub-coDjiinetivai  connective  tissue,  bnt  attacks  the  lids  and  surroonding  parted 
I^  tben,  the  swelling  ia  very  tense,  if  it  ia  deeply  and  evenly  red,  and  abo  very  hot 
and  Genaitive^  we  call  the  condition  ch^noiis. 

Tb«  iwdling  of  the  cpDJunctiTS  and  of  its  DoighborLiig  pnrts  is.  Id  rart  IrsIadccs,  T«ry 
great  Id  «1igbt  ca^es.  This  freqoetitly  occurs  m  childrep  nod  ici  adulu  with  u  r&]«&«dt 
wrmkled  fikiiL.  But  then  th^a  lafiltratioa  does  uot  benr  ib«  inflummatoiy  character,  and  h  haa 
vory  frw  firm  cotnpouent  parts.  It  is  a  puiv  Bemm,  and  tbs  cendition  ia  to  be  considered  iM  m 
tru«  gcdemok, 

Tho  e welling  ib  apt  to  increase  until  the  morbkl  process  has  reached  ita  hight. 
"ft' hen  it  has  on t^  passed  the  acme,  the  infiltration  generally  decreasesi  the  awellioA^ 
recedes,  the  cotyunctivn  wrinkles,  becomes  ^ofT,  its  tissue  relaxes!,  while  the  ve^^ae^s 
remain  enlarged  and  injected.  The  ne^>pl«Ano  element?  finally  degenernit*,  the 
oonnective-tissae  corpuscles  and  their  branches  assume  their  normal  appearance. 
The  intercellular  substance  is  reduced  to  its  natural  size  with  complete  absorption 
of  the  infiltration.  The  vessels  contract,  the  superficial  cellular  layer  atrophies  and 
throws  off  the  superfluous  material,  and  attains  exactly  the  character  of  normal 
epithelium,  with  higher  formation  of  the  cells. 

The  secretion  is  not  necessarily  immediately  decreased  in  quantity  in  the  beginning  of  the 
relaxation.  On  the  contrary,  we  may  not  uDfrequently  observe  an  evanescent  and  slight  increase 
in  the  secretion.  This  occurs  either  because  the  circulation  and  the  nutrition  are  favored 
by  the  diminution  of  the  swelling  and  of  the  pressure  exerted  upon  the  conjunctiva,  or  the 
relaxation  of  the  tissue  alone  favors  the  secretion.  As  the  process  still  further  recedes  the 
secretion  is  always  less,  the  pus-corpuscles  disappear  from  the  secretion,  and  are  replaced  by 
mucous  corpuscles  and  cells  with  larger  nuclei ;  the  mucous  basis  becomes  thicker,  cellular,  and 
more  transparent,  until,  finally,  the  quantity  and  quality  of  the  secretion  corresiionds  to  the  nor- 
mal conjunctival  mucus. 

8.  Yet  the  conjunctiva  does  not  always  return  to  its  normal  condition  in  the 
mnnner  above  described.  On  the  contrary,  it  very  often  occurs  that  neoplastic 
elements  are  more  completely  formed  in  proportion  as  proliferation  of  tissue  ceases. 
In  consequence  of  this,  the  conjunctiva  becomes  entirely  hypertrophied. 

The  proliferating  process  may  also  produce  a  very  similar  result,  if  its  intensity 

doe^  not  advance  beyond  a  certain  degree.    The  new  formation  is  apt  to  be  most 

striking  in  the  tarsal  portion  of  the  conjunctiva.    This  swells  somewhat  in  conse- 

'lence  of  the  process  of  proliferation,  and  wart-like  elevatioDB  are  seen  on  its  but- 
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face,  which  are  the  characteristic  evidences  of  the  appearance  of  trachoma  or  gran- 
alar  ophthalmia.  When  not  highly  developed,  thoy  resemble  the  normal  papillre 
very  much,  and  are  therefore  described  as  papillary  granulations.  In  the  higher 
stages  of  development,  these  growths  have  a  very  great  resemblance  to  granulations 
on  sappurativc  wounds.  They  run  together,  and  the  name  "  diffuse  granulations  " 
may  be  given  them. 

Snch  growths  do  not  occur  in  the  reflected  portion  (palpebral  fold).  It  seems 
as  if  their  formation  were  connected  with  the  presence  of  the  papillae.  The  con- 
junctiva in  the  reflection  is  a  delicate,  velvety  membrane,  which  swells  more  or  less. 
But  this  intumescence  is  not  regular.  We  very  easily  recognize  on  the  surface  of 
the  swollen  palpebral  fold  a  number  of  small  longitudinal  swellins^s,  running 
nearly  parallel,  which  appear  to  be  crossed  by  shallow  furrows,  and  thus  look  as  if 
they  were  composed  of  a  number  of  granules  l3ring  in  rows,  whose  summits  only 
project  from  the  conjunctiva,  while  their  bodies  are,embedded  in  the  parenchyma. 
They  there  unite  with  each  other  and  the  hypertrophied  stroma  of  tlie  conjunctiva, 
without  any  distinct  boundaries.  We  may  distinguish  these  inequalities  by  the 
name  trachamatotu  bodies. 

Neither  granulations  nor  round  granules  are  developed  in  the  ocular  conjunctiva. 
The  hypertrophic  increase  is  there  always  regular,  and,  as  a  rule,  comparatively 
small. 

The  surface  of  the  trachomatous  conjunctiva  appears  under  the  microscope  to 
be  covered  with  a  thick  layer  of  young  cells,  which  follows  all  inequalities  of  sur- 
face, and  hence  in  perpendicular  sections  seems  to  bo  thrown  into  very  irregular 
folds,  cutting  deep  into  the  tissue.     The  elements  of  the  most  external  layer  bear 
the  epithelial  character,  particularly  in  the  older  cases,  which  run  a  more  chronic 
course.     Those  of  the  succeeding  stratum  are,  by  reason  of  their  minuteness  and  cir- 
cular form,  still  less  removed  from  the  type  of  formation-cells  of  the  youngest  pe- 
riotl  of  life.     In  the  innermost  layer  the  neoplastic  cells  are  already  full-grown,  are 
of  an  oval  and  fusiform  shape,  already  in  part  possess  processes,  are  arranged  in 
rows,  exhibit,  moreover,  traces  of  a  striped  intercellular  substance,  and  arc  trav- 
tT«*d  by  a  thick  network  of  newly- formed  capillaries.     They  thus,  therefore,  indi- 
mt^  indul>itably  the  transition  to  vascularized  connective  tiasue.      This  granulation 
layer  is  usually  thickest  in  the  region  of  the  tarsal  conjunctiva,  and  raises  here, 
moreover,  not  uncommonly,  warty,  club-shaped,  sometimes  even  cauliflower-like  out- 
srowths,  which  increase  very  considerably  the  rouglmess  already  existing.     In  the 
retro-tarsal  fold  this  layer  recedes  somewhat  more,  and  usually  has  a  tolerably  uni- 
form thickness.    Posteriorly  it  is  continued  into  the  subjacent  adenoid  tissue  of  the 
conjunctiva,  in  the  form  of  branched  framework.    Tlie  lymphoid  cells  appear  in  the 
Utt/T  considerably  increa.sed,  and  are  crowded  together  in  the  looser  portions,  par- 
ticularly in  the  papillary  elevations  of  the  conjunctiva  of  the  lid,  and  in  the  folds 
«f  the  retro-tarsal  portion,  in  the  f  onn  of  nests  (  Wolf  ring,  Bluniberg).     These  nests 
*fe  often  sharply  deflned  from  the  surrounding  tissue  by  a  thin  layer  of  condensed 
connective  tissue,  in  which  a  rich  vascular  network  ramifies,  and  then  by  reason  of 
tHeir  circular  form  show  a  great  similarity  to  swollen  glandular  follicles,  for  which 
they  have  actually,  for  a  long  time,  been  mistaken.     Still  their  basis  is  nothing 
"»'>re  than  a  meshwork  of  connective  tissue,  poor  in  vessels,  which,  like  the  en- 
velope, owes  its  form  only  to  the  displacement  by  the  crowding  together  of  the 
^^"^    In  addition  to  this,  it  happens  that  the  envelope  is  frequently  only  demon- 
*able  upon  the  side  turned  towards  the  surface,  or  is  entirely  wanting,  and  hence 
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the  eell-neat  without  difitiiict  limit  \a  lost  in  the  surrouDcLing  tiggue.  loiide  the 
neats  minify  lyniphfttic  Tesaek,  which  ajie  connected  with  the  tninka  running  in  the 
conjunct! Vft  { Wolfriuf;.) 

The  lymphoid  groups  of  cells  increttae  vetj  much  the  cmjumference  of  the 
pftpillary  excreacencea  in  the  region  of  the  tanial  conjunctiva.  In  the  retro- tarsal 
Md,  where  they  are  usually  most  enortnous^ly  developed,  and  the  oyerlying  granu- 
lation kyer  is  less  thick,  they  form  the  actual  groundwork  of  the  trachoiiiflitoiui 
granulos,  and  determine  their  form  and  size.  Am  a  rule  they  are  oomplelelj  cot- 
ered  by  the  highly  Taflculari^ed  granulation  layer^  the  dise&ied  conjunctiva  ahowe 
everywhere  a  tolerably  uniform  redut^-i,  which  is  more  or  le«a  modi  ft  ed  with  gray 
by  the  greater  or  leaser  thickness  of  the  overlying  stratu»u  of  epithdium.  Not  un- 
commonly,  however,  larfjer  quantities  of  a  gelatinous  intercellular  substance  or  of  a 
Beroua  fluid  are  secreted  inside  the  lymphoid  cell-n(sts.  The  trachomatous  grunulci 
then  incrense,  of  course,  very  considerably  in  ex  ten  t^  and  may  also  cause  a  thinniiig 
of  the  granulation  layer  covering  them  by  pressure,  and  deprive  it  in  part  of  its 
vascular  contentSv  The  consequence  is  that  the  lymphoid  ne^ts  of  cells  now  pro- 
ject very  much  above  the  surface  of  the  conjunctiva  as  pale,  £K3mi -circular,  brawny, 
or  lymphoid,  transpar(mt  granules  of  the  size  of  mustard  or  hemp  secd^  which  re- 
aemble  very  strongly  the  egga  of  frogs  or  Mi-spawiL 

These  epawu-like  granules  are  frequently  found  alone  in  the  reflection,  and  few 
in  number,  or  scattered  together  with  typical  trachoma  of  the  previouily-deiscribed 
Tariety.  They  generally  appear  interspersed  between  the  opaque  granule*,  and 
from  the  very  many  transition  forms^  wc  may  readOy  see  thnt  the  former  are  resJlj 
nothing  but  modifications  of  the  latter.  But  occasionally  the  reflection  is  also  in- 
filtrated with  such  ft  gelatinous  material,  and  its  surface  va  m  thickly  ocivere<l  with 
the  spawn -like  grauuloHi  that  the  bases  of  these  are  flattened  out^  and  the  intemtiee^ 
entirely  disappear. 

The  remaining  poi*tions  of  the  conjunctiva  may,  at  the  same  time,  be  altered 
in  a  very  similar  manner,  as  in  the  usual  form  of  trachoma ;  or  there  may  merely  be 
recognized  the  symptoms  of  a  slight  catarrh  of  the  tarsal  conjunctiva,  with  incon- 
siderable swelling  of  the  papillary  elevation;  or,  finally,  the  conjunctiva  of  the 
globe  and  lids  is  traversed  by  a  very  loose  vascular  network,  and  is  infiltrated  by  a 
gelatinous  or  serous  fluid  like  the  retro-tarsal  portion. 

The  pure  spawn-like  trachoma  has  been  declared  to  be  a  pecoUmr  kind  of  oonjimotiTai  in- 
flammation, and  distinction  made  between  trachoma  proper,  and  thai  form  accompanied  by 
papillary  granulation,  to  which  some  give  the  name  of  chronic  blennorrhoea  {Piringer,  Arlt). 
Not  much  can  be  urged  against  this,  since  the  line  of  distinction  between  the  different  vari- 
eties of  conjunctivitis  must  always  remain  somewhat  arbitrary.  It  is  probably  more  oorreot 
to  recognixe  in  the  two  forms  named  the  terminal  links  of  the  oonneotiTe  chain  of  modifica- 
tions of  one  and  the  same  process. 

The  frog-spawn  granules  occur  on  the  reflection  by  &r  moat  frequently  in  typical  papillary 
trachoma  of  the  tarsal  conjunctiva,  and  by  this  difference  render  imperatively  neoeesary  the 
maintenance  of  an  intermediate  form,  the  mixed  trachoma.  It  is  also  not  to  be  overlooked 
that  severe  cases  of  papillary  and  mixed  trachoma,  when  they  become  old  with  the  develop- 
ment of  the  spawn-like  granules,  pass  over  very  readily  into  gelatinous  degeneration  of  the 
conjunctival  tissue. 

The  proliferation  of  tissue  is  in  cases  of  higher  degree  by  no  means  to  be  limited 

to  the  conjunctiva  in  the  narrow  sense  of  the  word.     The  loose  sub-con junctival  tia- 

sue  suffers  in  the  same  way,  and  very  commonly  is  enormously  distended  by  brawny 

.  infiltration.    Moreover,  the  infianimation  is  easily  propagated  to  the  oomea,  caosiiig 
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the  KjpfjpmnxkceB  of  keratitis  yascnlosa.  It  also  frequently  encroaches  npon  the  cartil- 
age of  the  lid,  the  tissue  of  which  becomes  richly  interspersed  with  lymphoid  cells, 
particalarly  in  the  yascnlar  neighborhood  of  the  glandular  follicles  ( Wolf  ring) ; 
the  interoelliilar  substance  swells  up,  becomes  looser,  more  juicy,  and  the  tarsus  by 
tliese  means  not  uncommonly  becomes  so  softened,  that  under  the  pressure  of  the 
ooDJunctiTal  swelling  it  spreads  out  considerably  in  all  directions. 

4.  In  rare  oases  the  whole  conjunctiva  is  involved  in  a  chronic  process  of  pro« 
lltoration;  it  becomes  relaxed  throagbout  its  whole  thiokoess,  and  changes  into  a 
ocmdylomatous-looking  tissae,  which  bleeds  easily.  From  its  rough,  velvet-like  sur- 
fiioe  relazedf  yascular,  or  pale,  whitish-gray  tumors  of  different  size  proceed,  which 
r^>idly  unite  with  the  parts  of  the  conjunctival  surface  lying  opposite,  and  are 
generally  soon  continued  upon  the  cornea,  which  has  been  previously  infiltrated 
and  partially  ulcerated  on  its  surface.  The  process  advances  for  weeks  and  months 
without  oeasation,  no  kind  of  treatment  having  any  especial  influence  upon  it  At 
last  the  ooi^unotiva  shrivels  to  a  tough,  tendinous  tissue,  and  is  so  shortened  that 
the  palpebral  Assure  becomes  a  small  slit,  which  is  coated  with  fibrous  masses.  The 
result  is  then  Xbbophthalmia.  We  may  also  designate  the  process  by  the  name 
of  degenerative  conjunctivitis. 

It  seems  that  the  disease  hss  been  very  recently  described  as  lupus  of  ih$  Wf^undina,  ( JrttL) 
The  distioct  line  of  demarcation  on  the  edge  of  the  lid  argaea  agaioat  the  idea  of  a  lupous  nature. 
If  at  any  time  a  lupous  affection  occurs  at  the  same  time  on  the  facial  integument,  it  may  depend 


5.  In  the  forms  of  oonjunctivitis  thus  far  described,  the  Intercellular  substance 
developed  with  and  from  the  proliferating  cells  seems  to  have  a  relatively  small 
amount  of  ooagulable  component  parte.  It  is  then  partiy  effused  on  the  surfsoe  of 
tha  coigunotiva,  and  has  the  character  of  mucus,  or  of  a  turbid  fluid  (ueretory  form). 
It  18  partially  infiltrated  into  the  tissue,  and  is  either  absorbed  or  gradually  thickens, 
and  is  finally  changed  into  connective- tissue  stroma  (hypertrophying  form).  In 
certain  cases,  where  there  exists  a  severe  proliferating  process,  the  newly-formed 
intercellalar  substance  is  exceedingly  rich  in  plastic  material.  It  coagulates  very 
rapidly,  and,  in  union  with  the  neoplastic  cell-elements;  exhibits  a  tough,  unyielding, 
morbid  product 

a.  Occasionally,  it  is  only  in  the  superficial  vascular  layers  of  the  conjunctiva 
that  the  excretion  of  such  a  rigid  mass  occurs.  In  the  deeper  layers  of  the  con- 
junctiva a  gelatinous  product,  or  even  one  like  serum,  having  very  little  plastic 
materia],  is  excreted.  This  rigid,  ooagulable,  fibrinous  material,  analogous  to  inter- 
eellnlar  substance,  envelops  the  superficial  proliferating  cell-strata,  and  presents 
itself  under  the  form  of  membranous  patches  of  greater  or  less  thickness.  These  lie 
upon  the  oo^junctival  surface,  and  are  closely  united  to  this,  since  numerous  fila- 
mentous processes  extend  into  the  coi^unctival  tissue,  so  that  a  separation  is  only 
poasible  by  exciting  bleeding  from  the  parenchyma.  These  patches  are  characteristic 
marks  of  the  so-called  membranoui  eonjunctititu.  They  are  frequently  extended 
over  the  entire  conjunctiva,  but  more  frequentiy  appear  at  intervals,  wliile  on  the 
remaining  portions  of  the  conjunctival  surface  the  intercellular  substance  appears 
as  mucus. 

Here  the  intimate  relation  of  membranous  conjunctivitis  to  the  secretory  form  is  seen.  This 
relation  is  also  shown  by  the  fact,  that  the  latter  is  often  developed  from  the  former;  and  that,  on 
the  other  hand,  membranous  conjunctivitis  often  passes  over  into  the  secretory  form  of  the  tissue- 
protiferating  process,  or  changes  indirectly  into  a  trachoma. 
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k  In  otker  caistia,  whidi  aro  qult«  mrc,  whoa  the  in^amniatuiy  procc^  la  very 
severe,  not  only  ia  thw  rigid  product  uxcrKted  upt»n  tbe  surface,  liut  the  tLisut!  of  tin; 
eanjunctiva  aiid  even  tUe  subconjujictivftl  tissue  l>ecoiiies  mUHrated  to  eucb  mi 
eiLlent,  by  a  mpitlly  cuagulttting  mat<?rial»  I  bat  it  presses  upon  the  ra«5l4.  The 
parenchyma,  tliui*  dopriv^ed  of  blood,  becomt'S  pale,  and  not  UBfre(|iiently  inpiirtly 
deairoyed  from  lack  of  nutrition.  The  greatest  qiuuitity  ia  generally  produoe?d  on 
Hie  moat  yaacular  jjurtion  of  the  conjunctiva,  cspcdally  where  there  are  papjJIn^ 
Occasionally,  tliick  eJtudutioti  patchy  are  foriuwl,  and  the  tan*al  conjunctiva 
becomea,   m  in  trachoma,   rough   from  papillary  excrescence   {diphtheritic,  cu/t- 

The  (iipbttientio  product  preaentv  itadf^  nooordiag  to  more  reoeut  invettigatiocfl,  uewb  %h« 
mmcotiB  menibraiHj  of  th«^  larynx^  nucptusotipically,  u  &  bright  gli*t<M>iiig  network,  the  fibers  of 
whicb  vary  mucb  in  tbickai^iii  and  brcodtli.  The  sjiAcoi  birtwi.-4m  them  oftdQ  ooatain  no  other 
4}lcmci}tii ;  moTO  frequent ly^  however,  Jjmjih-oorpuncltia  or  pufl-corptmcl^  in  pn^pG^jtioaatelv 
l*rge  uadiioa  aad  ia  Tcrj  varying  qujuiUty  ate  foaud  (K  Wvt(/r^ei\  liit(rQth). 

<*.  In  a  Uiird  cla^  c>f  amcs,  a  rigid  inflammatory  product  collects  on  isolated  spots 
on  the  tkaue  of  tho  wmjuuctivaT  but  quickly  breaks  dowiA^  and  forms  masscia  of  pu^, 
which  app4^ar  in  a  variety  of  fonii^^  according  aa  their  poKitiou  hi  Auperfidtil  or  docp^ 
or  according  to  the  kind  of  btmnd^try  which  they  may  have,  etc. 

tt.  Sometimes  they  are  aJi4St;e»3(w  of  i^rtjater  or  less  aiiej  which  at  times  at^  diffiucd 
in  tlie  laubcoujuncttval  ti^ue,  purfumt.'  tliifi  and  heal  up^  or  first  change  into  an  open, 
more  rartly  into  an  excavated,  ulcer. 

fi,  BouieUmea  an  open  ulc^r  results  imraediatdy  from  the  ddiquisctJiict?  of  a 
flUpL^rfit'iiil  culh'Ctloij  ul  iutlauiinatory  product. 

y.  Ill  wry  rare  va^i.'S  pu:?lules  aro  formed  during  the  course  of  measles,  or  facttd 
eczema.  The  most  frequent  situation  of  these  ia  the  zone  of  the  tarsal  conjunctiva 
next  to  the  edge  of  the  lid  and  the  reflection.  The  pustules  shooting  up  on  the  last- 
namr^d  position  are  exactly  likj  th3  spawn-like  trachoma  granules  in  form  and 
structure.  Thj  only  difference  consists  in  the  purulent  nature  of  tha  product,  and 
the  opacity  depending  upon  this,  w  ith  the  purulent  yellow  color  of  the  granular 
elevations. 

d.  Exceptionally  in  chronic  pemphigus  of  other  parts  of  the  body,  the  repeated 
springing-up  of  larger  vesicles  with  opaque  contents  has  frequently  been  observed 
on  the  conjunctiva.  The  vesicles,  after  their  rupture,  leave  behind  an  excoriation 
with  opaque  secretion,  and  lead  later  to  shrinking  and  xerosis  of  the  conjunctiva 
(  Wnite  Coopjr,    Weclcer), 

€.  Very  frequently  such  points  of  inflammation  occur,  which  are  really  herpetic 
efliorcscences.  These  are  roundish,  sharply-bordered  nodules,  about  the  size  of  a 
millet  or  hemp  seed.  They  are  quickly  changed  into  superficial,  sharply-contoured 
little  idcf'rs,  by  the  rapid  deliquescence  of  their  most  anterior  layers,  and  very 
gradually  take  a  djeper  hold.  Occasionally,  however,  they  deliquesce  entirely  at 
one  period,  and  then  they  cause  ulcerative  cavities  with  abrupt  edges.  The  infil- 
trated floor  of  these  ulcers  often  sinks  below  the  level  of  the  real  conjunctiva. 

Jj.  It  can  not  be  too  distinctly  remarked,  that  in  these  described  differences 
there  arc  really  no  essentially  different  morbid  processes;  but  in  them  only  moditi- 
catiuiis  of  one  and  thj  same  process  are  to  be  found.  The^e  modifications  depend 
on  various  circumstances ;  on  external  conditions,  on  the  severity  and  kind  of 
noxious  material,  on  the  duration  of  the  irritation,  on  the  stage  of  the  process,  on 
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th€  condition  of  the  vessels,  on  the  greater  or  less  participation  of  the  conjuuctivMl 
nerves,  etc. 

Indeed,  aU  the  diBtinctions  between  the  different  forms  of  oonjnnctivitis  may  only  be  carried 
oat  in  theory.  In  reaUty  the  forms  of  conjunctival  inflammation,  which  appear  to  be  strictly 
•eparated,  nm  into  each  other  by  numerous  intermediate  forms  and  combinations,  so  that  the 
form  of  oonjonctivitis  that  m  iy  be  diagnosticated  will  frequently  depend  on  the  manner  in 
which  the  physician  views  the  case.  Besides,  in  one  and  the  same  case,  the  kind  and 
qoantity  of  the  inflammatory  product,  as  well  as  its  distribution,  v^fies  with  the  severity  ot  the 
proliferating  process.  It  appears,  then,  as  if  one  form  of  conjunctivitis  may  be  developed  from  the 
ocber.  For  example,  the  process  appears  as  a  blennorrhosa,  passes  over  into  diphtheritis,  again 
becoming  a  blennorrhosa,  and  finally  gets  well  under  the  symptoms  of  catarrhal  conjunctivitis,  or 
becomes  trachoma,  by  hypertrophy  of  the  conjunctival  tissue.  Just  as  frequently,  mixed  forms 
oeenr,  e.  g.,  trachoma  with  blennorrhoeal  secretion,  with  continually  relapsing  herpetic  efflores. 
eeocca,  catarrh  with  membranous  patches  on  isolated  portions  of  the  conjunctiva;  herpes  which  is 
gradually  combined  with  catarrh,  with  trachoma,  Ac. 

C,  Inflammation  of  the  coi\junctiva  is  always  characterized  by  more  or  lew 
marked  hypersBmia  of  the  eye.  This  is  generally  proportionate  to  the  severity  of 
the  affection  and  its  extent,  and  the  amount  of  the  inflammatory  product  Yet 
some  exceptions  may  be  seen.  In  the  roost  severe  forms  of  conjunctivitis,  in 
diphtheritis  of  the  conjunctiva,  the  infiltrated  membrane  is  not  nnfreqnently 
deprived  of  blood  on  acconnt  of  compression  of  the  vessels.  In  the  pure  spawn-like 
trachoma,  from  similar  reasons,  the  hyperaemia  is  relatively  le«8.  The  tint  of  the 
redness  varies  greatly.  Sometimes  it  approaches  the  bright  red  of  arterial  blood  ; 
sometimes  the  blui-ih  color  of  the  venous  blood  is  more  prominent.  In  this  way  the 
(Heater  or  less  arterial  or  venous  character  of  the  hyperssmia  is  seen.  In  scorbutus, 
the  color  v^  ma'kedly  changed  to  violet  and  brown.  The  condition  of  the  epithelial 
layer  has  also  a  very  marked  influence  on  the  shade  of  the  color.  Since  the  integu- 
ment becomes  tliicker  under  the  inflammatory  proliferation,  the  redness  of  the 
conjunctiva  has  a  grayish  or  grayish -yellow  hue,  which  appears  the  more  plainly  the 
greater  is  the  incre.ise  in  the  neoplastic  elements,  and  the  more  turbid  they  are.  In 
ponseqnenoe  of  this  the  conjunctiva  approaches  a  pale-rose  or  a  lilac  color,  or  a 
dirty-yellowish  red.  Besides,  the  redness  of  the  conjunctiva  is  often  changed  to  a 
bright  yellowisli  or  brownish  red  by  imbibed  hematine. 

Extravasations  of  blood  not  nnfreqnently  occur  in  severe  injections  of  the  con- 
junctiva. The-e  are  se^n  in  the  beginning  as  very  irregular  bright-rerl  spot-*,  which 
later  chan<re  their  color  to  a  bluish  or  brownish  red,  and  may  even  appear  black. 
These  spots  are  particularly  characterized  by  the  evenness  of  their  color  and  the 
fading  away  of  their  edi'es  into  a  bright-red,  yellowish,  or  brownish  hue. 

IX.  The  process  of  proliferation  of  tissue  in  the  conjunctiva,  as  elsewhere,  is 
generally  accompanied  by  some  elevation  of  temperature ;  yet  this  is  only  objectively 
leen  in  severe  forms,  chiefly  when  cheniosis  occurs.  In  less  severe  forms  of  inflam- 
ination  the  local  increase  of  temperature  generally  e^Mpes  observaticm.  We  may 
onlj  rer'ognize  it  by  the  heat  of  the  tears,  in  case  they  flow  abundantly. 

Authorities.— A' ///Z-CT*,  mikrosk.  Anat.  II.  Leipzig  1854.  S.  *lVi,—Jhnle,  Handb.  der  Anat.  II- 
Br»i,n»chweij?.  1800.  S.  702,  70.').— J/!  Schultze,  Centralblatt  f.  nied.  Wiss.  18G4.  Nro.  12.  17.— 
yirchnr,  ibid.  Nm.  15,  19.—  W.  Kiam^e.  Etudes  ophth.  par  Weckcr.  I.  Paris.  18G3.  P.  1,  4,  5,  6.— 
/>'y.  kl.  Monatbl.  18G3  S.  123.— J/^/n^,  ZiMtsch rift  fur  rat.  Medicin.  8.  R.  V.  S.  UQ.^JCieinschmidt. 
A.  f.  0.  IX.  3  S.  Ur^.—L  bfr,  I)enk>»chrirtcn  der  Wien.  k.  Akad.  d.  Wiss.  24.  Bd.  S.  319,  321,  A.  f. 
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Menwheoange.  Grat.  1841.  S.6.  131, 141,  147,  154,  212,  222,  279  ^Mlt,  Ueber  don  Ban  und  die 
Krwkh.  der  Bindehaut.  Wien.  1828.  S.  9-73,  77-123, 182,  147,  160.  Die  Mg.  conUg.  odcr  egypt 
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1.     Catarrhal     Conjunctivitis. 

Symptomab — The  dUease  ia  characterized  by  the  ieeretion  of  a  varying  amount  qf 
krhid  mucus  or  mueo-purulent  material.  There  ii  always  a  considerahle  quantity 
pftkiiieeretianj  and  same  hyperamia  and  swelling, 

1.  The  hTpersBmia  varies  greatlj  in  severitj  and  extent,  according  to  the  grade 
of  the  catarrhal  affection.    It  may  be  confined  to  the  papillary  portion,  but  more  fre- 
quently, even  in  the  lowest  grades  of  the  catarrh,  it  attacks  the  palpebral  folds, 
iodnding  the  semi-lanar  fold  and  the  caruncle.     In  severe  forms,  together  with  the 
oniform  redness  of  the  lids  and  of  the  palpebral  folds,  there  is  a  reticulate  injection 
of  the  ocular  conjunctiva.    In  the  severest  forms  of  the  catarrh,  the  whole  con- 
junctiva is  reddened.    The  redness  in  the  beginning,  so  long  as  the  symptoms  of 
irritation  predominate,  is  of  a  light  hue.    When  the  catarrh  has  existed  for  a  long 
time,  it  plays  into  a  bluish  color,  and  is  very  perceptibly  mingled  with  gray,  lilac,  or 
Tiolet-gray.    On  account  of  the  increase  in  density  of  the  superficial  cell-layers, 
extravasations  of  blood  not  unfrequently  appear  in  the  beginning  of  the  severe 
catarrhal  conjunctivitis. 

8.  The  swelling  of  the  tissue,  in  less  severe  forms  of  the  inflammation,  is  chiefly 
seen  in  the  semi-lunar  fold  and  caruncle.  In  severer  forms  the  palpebral  fold  also 
appears  somewhat  swollen.  In  the  severest  cases,  we  occasionally  find  a  pufiSness 
of  the  conjunctiva  resembling  chemosis.  In  the  first  stage  the  swelling  is  more 
tense,  and  therefore  the  surface  of  the  infiltrated  conjunctiva  is  smooth  and  brilliant. 
In  the  further  course  of  the  inflammation  the  membrane  becomes  relaxed,  wrinkled, 
and  decidedly  spongy.  Tlie  tarsal  portion  of  the  conjunctiva  has  a  velvety  appear- 
ance from  the  swelling  of  the  papillse. 

The  magnitude  of  the  swelling  is,  boweyer,  by  no  means  dependent  alone  on  the  severity  of 
the  inflammatorj  process,  for  even  a  slight  catarrhal  conjunctivitis  is  not  unfrequently  accom- 
panied by  oedema  of  the  conjunctiva  and  of  the  lids.  These  parts  then  swell  very  considerably, 
ID  spite  of  which  the  injection  is  very  pale.  Cases  even  occur  in  which  there  is  only  a  very  vas- 
cular net- work  weaving  through  the  puffed-out  conjunctiva.  This  fact,  as  well  as  its  doughiness, 
prevents  ns  from  easily  mistaking  the  character  of  the  swelling. 

3.  A  marked  elevation  of  temperature  is  only  seen  in  very  severe  catarrhal 
conjunctivitis,  and  even  this  immediately  diminishes  when  the  catarrhal  relaxation 
begins  to  be  established. 

4.  Severe  pain  and  photophobia  are  not  very  common  symptoms  in  catarrhal 
eonjnnctivitis.  It  generally  runs  a  painless  course.  Burning,  biting,  itching  sensa- 
tion*, or  a  feeling  as  if  a  foreign  body,  pand,  were  in  the  eye,  are  experienced.  Even 
these  subjective  symptoms  only  annoy  the  patient  at  certain  times,  while  remaining 
in  impure  or  overheated  air,  on  the  action  of  powerful  light  or  great  contrasts  in 
the  illomiuation,  especially  that  which  is  artificial,  also  after  and  during  great 
■training  of  the  eyes  for  the  perception  of  small  objects,  after  great  exercise  of  the 
moflcles  of  mastication,  if  hyperaemia  or  congestions  in  the  superior  vena  cava  have 
been  excited,  as  after  a  hearty  meal. 
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Serere  pain,  evpcciKtl^  wben  ic^omrmnicd  hf  pbotophobiA,  and  «  pitifuAe  flo«^  of  liol  leir* 
)udiciLtj<23  tbat  the  parts  con  Dec  ted  to  the  cHiary  oen  ea  an?  iorolted  m  the  procea«.  Wli«rv  ihesc 
lymptorn*  exkij  there  i^  gupemlly  a  severe  injciitioa  caf  the  epLsclerol  (kvue,  uitl  eten  herjietic 
clEurescpiices,  a  kenttitis,  siipcrheial  cxfoliatioti  of  the  corueal  rn&rgiri|  &c. 

]JiU  where  the  ev<!0  Injection  of  the  va4«?(iUr  eonjunctivi^  renders  it  in^poaftiblo  to  p^redre  tOJT 
episcleral  inJ<H;tionj  we  ahaU  seldom  err  ia  supjioaiug  it  to  eiist,  nod  in  Ukiag  the  Ap(irvprijile 
prL'cautiou^^ 

C,  Tbo  catarrhal  Becretion  "varies  to  eoine  extent  as  respects  f^ualiiy  and  quantity, 
ftjCoi^Tding  to  the  eeveritv  of  tiie  infljimmation.  In  tbo  beginning  of  the  difl«^a*e, 
diortlj'  flfter  tbe  reception  of  the  Tirnf;,  only  an  inerftased  sjcrefioa  *if  feara  ii 
generally  eeeo.  These  *TppenT  somewhat  mtiro  viscid ^  o^isily  b^-om©  frothy,  are 
vellowiih  or  reddlsli  colored,  and  contrdd  a  few  ^mall  fioccuU  of  turbid^  detU'at^ 
nnticDfi,  W'bile  the  indamination  gradunUy  increafie^  the  tnucoua  iecretion  dimiu- 
i^hes  in  quantity,  becomes  more  ttirhid,  and  in  fevero  cases  muy  even  aisumo 
the  color  and  opadiy  of  j>nre  pus.  It  ip,  however,  disiinguifihed  from  Iht?  latter  by 
]ta  conalsteney,  aud  by  its  ineapability  of  being  di> solved  in  tens.  If  th<j  inllaiu^ 
mution  hns  passed  iU  bight  if  the  relaxation  of  the  coignnctivH  begins  [o  be  tiiore 
evident,  tbeatcreiion  i>f  the  characteri^t^clnaterml  is  increfised,  and  i  his  is  not  unfre- 
qnently  more  turbid,  and  n\ore  like  pim  than  before.  But  the  iecretion  of  te&n 
dimiui^hea,  the  catarrhal  secretion  gradunlly  predominates^  Sah^qucntly  the  ftn^tn- 
tity  of  the  latter  decreases,  or  it  beeome-i  elearer,  naore  tnmaparenL  FiualJy  it 
tjxhiblts  only  turbid  Btri^e^  and  these  Jicquire  a  greater  Biiiilliirity  to  tlie  normal  uiucas 
of  tbe  coujunctka.  In  a  chronic  catarrli  the  abnadantly*aecreted  niucua  may  b# 
even  transparent,  like  glass. 

The  morbid  Bocrction  is  also  inflnenced  by  every  thing  wliich  may  temporarily 
increa.^  tlte  irritation  vi  the  conjunctiva  and  the  hypcrromia  of  the  vessels.  11}  per- 
leinia  and  c^ingestTODj  dnst,  impnre  air^  great  hen t,  bright  light,  shmnin^  the  eyes, 
&c.,  markedly  incTease  the  quantity  of  the  material  and  its  turbidness,  while  the 
opposite  condition  of  things,  residing  in  cool,  ])ure,  jind  fresh  air,  in  moderately 
illuminated  place«,  rest  of  the  eyei>,  &c.,  diminishes  the  secretion  and  causes  it  tc 
become  more  normal. 

The  secret'on  is  apt  to  be  the  most  abundant  in  the  evening,  and  during  the 
half-waking  hours  in  the  morning.  In  profound  sleep,  at  night,  it  is  somewhat  less, 
and  in  slight  attacks  of  catarrh  is  sometimes  so  little,  especially  in  chntnic  cases, 
that  the  patient,  on  awaking  from  sleep,  is  unable  to  open  his  eyes  on  account  of  the 
want  of  the  moist  and  lubricnting  conjunctival  secretion.  He  must  first  rub  the 
lids,  or  moisten  them  with  saliva,  thus  increasing  the  hypereeniia  and  the  secreticm, 
before  the  lids  again  become  movable.  The  patients  often  complain,  principally  of 
this  dryness  of  the  eyes.  It  is  their  most  annoying  and  therefore  most  observed 
symptom. 

We  caD  not  always  detect  the  catarrhal  secretions  in  a  slight  attack,  but  generally,  at  least  in 
the  lower  palpebral  fold,  some  flocculi  occur,  when  we  draw  the  affected  lid  away  from  tbe  ball,  aud 
cause  the  patient  to  look  up. 

Besides,  we  generally  find  the  secretion  in  the  inner  angle  of  the  lids  either  fresh  or  dried,  io 
yellowish  or  brownish  crusts.  The  flocculi,  which  have  reached  the  canal  formed  by  tbe  Hdi 
not  quite  shutting  together,  are  pressed  into  the  inner  canthus  by  the  motion  of  the  lids,  and,  not 
being  able  to  pass  the  lachrymal  puncta,  collect  there  and  become  dry. 

During  sleep,  when  no  motion  of  the  lids  takes  place,  it  is  not  possible  tu  press  the  secretion 
with  the  inner  cantli us  in  this  way.  The  mucous  products,  under  the  pressure  of  the  orbicularii 
muscle,  merely  passing  into  the  palpebral  fissure,  remain  between  the  eye-lashes,  then  become  dry, 
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and  canse  the  outer  lipi  of  the  two  edges  of  the  lids  to  adhere.  Id  severe  attacks  of  catarrhal 
conjuDCtiritis,  thick  crusts  are  formed  on  the  edges  of  the  lids  during  the  night,  and  there  is  also 
during  the  daj  a  great  quantity  of  catarrhal  secretion  in  the  conjunctival  sac  and  the  patpebml 
fissure.  If  the  patient  be  not  cleanlj  in  his  habits,  the  recent  secretion  often  collects,  and  large 
crusts  are  developed  in  such  quantity  that,  on  the  first  moment  of  examination,  we  may  think 
that  we  have  a  blennorrhcea.  By  cleansing  the  parts,  however,  we  may  decide  as  to  the  true 
quantity  of  the  secretion. 

6.  Catarrhal  conjunctivitis  is  gx?neral1y  accompanied  by  impairment  of  vision. 
In  mild  attacks,  this  at  times  forms  the  chief  Fource  of  complnint  of  ti.e  patients. 
They  bec«>me  considerably  disturbed  in  their  daily  avocations,  nnd  often  even  pre- 
vented from  them.  The  floccnli  suspended  in  the  tenrs  are  diffused  over  tlie  cornea 
hy  the  motion  of  the  lids,  and  by  their  optical  irregularity  affect  the  vision,  since 
they  render  objects  just  as  cloudy  as  if  the  patient  lield  a  emoked  glass  before  the 
eye. 

The  image  of  a  flame  appears  as  if  surrounded  by  a  dusty  halo,  and  not  unfrequently  by  the 
colon*  of  the  rainbow.  Other  objects  are  perceived  as  if  covered  by  a  veil  or  a  cloud,  which 
becomes  the  denser,  the  more  the  patient  attempts  to  see  plainly,  because  he  thus  increases  the 
irritation  of  the  conjunctiva.  Consequently,  the  patients  complain  that  they  can  not  continue  to 
read  and  write,  because  all  objects  appear  murky,  only  seeming  clear  when  the  eyes  have  just  been 
cleansed.  If  the  patient  looks  upon  a  brightly-illuminated  white  wall,  or  upon  the  sky  by  day- 
light, the  visual  field  appears  striated  with  myriads  of  dark  and  light  points,  spots,  rings,  chains, 
ke.  These  figures  are  all  movable,  and  show  a  marked  and  constant  tendency  to  sink  down- 
ward {tyf^ctrum  mucO'lachrynial),  This  phenomenon  appears  especially  prominent  when  the 
patient  looks  through  a  small  hole  in  a  card.  These  figures  are  the  shadows  of  the  mucus  collected 
on  the  cornea,  and  of  the  detritus  of  epithelium  contained  in  it,  as  well  as  of  the  air-vesicles  formed 
in  them.    (See  Scotoma,) 

Canaet. — l.  Catarrhal  conjunctivitis  is  quite  frequently  developed  secondarily,  and 
is  then  founded  in  the  anatomical  or  functional  union  which-exists  betwoe:)  the  con- 
junctiva and  the  neighboring  parts.  Tims  it  is  only  rarely  that  severe  inflammations 
occur  in  the  ramifications  of  the  cilijiry  nervous-system,  in  the  nasal  mucous  membrane, 
in  the  lachrymal  region,  unle<8  the  conjunctiva  participates  in  it.  The  morbid  pro- 
cess is  frequently  continued  from  the  facial  integument  upon  the  conjunctiva. 
Very  generally,  in  facial  erysipelas,  the  conjunctiva  becomes  injected,  and  projects 
as  a  large  swelling,  which,  according  to  t!  e  char.icter  of  the  eczetna,  sometitnes 
re»»mbles  oedema,  sometimes  cliemo^is,  au'l,  on  the  disappearance  of  tl;o  erysipelas, 
the  conjunctiva  is  left  in  a  true  catarrhal  condition.  In  impetigo,  eczema,  herpes, 
2«>ster,  &c.,  of  the  face,  the  conjunctiva  not  unfrequently  participates  in  the  form  of 
catarrhal  inflamraatioti. 

2.  The  cotijunctiva  is  almost  always  affected  in  the  acute  exanthemata,  in  small- 
P'»x,  measles,  and  scarlet  fever.  The  conjun  tivitis  is  seen  iti  the  begiiming  of  the 
eroptivo  j'tage,  and  is  sometimes  characterized  by  simp'e  irritation  ;  sometimes  it  is 
jieen  as  a  more  or  less  severe  catarrh  ;  the  conjunctivitis  may  even  become  a  blen- 
norrhoea.  The  conjunctiva,  as  a  portion  of  the  general  integumentary  system,  par- 
ticipate^ in  this,  and,  theref<»re,  the  designation  of  this  form  as  ophthalmia  tariolom^ 
morbilU>§a,  scarlatinosa^  is  perfectly  correct. 

Yet  it  should  not  be  forgotten,  that  very  ditTerent  conditions  have  been  described  by  the  above 
names,  e.  g.,  metastatic  and  embolic  panophthalmitis  especially,  which  sometimes  ari»c  in  di8« 
e^Mi*  which  take  on  an  anomalous  course.  Herpes  of  the  conjunctiva  has  also  thus  been  described, 
because  in  the  stage  of  dessication  of  these  exanthemata,  it  is  very  apt  to  shoot  up  upon  th« 
cornea  and  conjunctiva. 
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8.  In  bj  far  the  most  casea,  catarrlial  oonjunctiTltls  is  primary,  being  oaiised  by 
InjurLe^,  wliioh  have  dirt^oUy  atFected  the  coiytincriva,  Trarimatio  influeoce?,  foreigT) 
boflioa,  «n<I  chi^micnl  agrentH,  which  have  accideDtally  entered  or  have  been  pla^d  in 
the  conjunctival  sac,  tjike  the  first  place,  on  accoujitof  the  freqtieticy  with  w  hich  they 
©aasQ  the  disease.  Imjuire  air,  espeoiaUy  that  nilnpled  w itb  aromoniflcal  or  ©scrt'^ 
inentitjal  e^tbahitlooa,  tobacco- smoke,  or  dust,  h  a  powerful  ngent  in  can^itig  eon- 
jutictival  infliitnrauiion.  Crowdtnl  rooms  of  all  EOrt%  where  people  *tay  a  Inrgd 
portion  of  the  day,  and  ?hops  where  workmen  are  employed  with  dusty  objeetd, 
overcrowded  vesatdSi  hoc  sea,  and  slocphig- rooms,  prisons,  barrack »»  &c,,  are  uqI  ser- 
ial ly  recogn  t  z(m1  o  9  tr  ne  breed!  n  g-p\  aces  1  or  o  p  h  th  ol  m  I  a,  A  mong  t  b  e  p  h  y  sical  soirees 
ftf  iiynrVj  wind  and  a  drnuglit  of  air  are  t^pfcialSy  to  be  noticed^  The  cori  tinned 
aoUon  of  the  attnospherio  air  apon  a  poriion  of  tlie  conjunctival  eac,  which  is  gen- 
erally imexpoiedi  mE*y  be  the  caa^e  of  catarrhal  eonjanctivitis.  Ectropion^  3oaa  of 
the  liils,  exo[dtthalmna,  &c,,  are,  as  a  rtjle,  complicated  witli  eatflrrhal  cojyanetiTitii, 
Excessive  straining  of  the  eyes  for  the  puri^oso  of  distinct  vii^ion  is  among  the 
organic  eaoses  of  this  affection*  Working  over  small  objects  with  irpSuffieient  illn- 
minaiion,  and  limitation  of  accommodadve  power,  are  very  coraroon  soaroea  of  the 
ophthalmia  under  con  aider  ation» 

In  fact  catajThal  conditions  of  the  conjunctiva  very  commonly  accompany 
astUonopic  troubles^  and  are  then  sometimes  extremely  obstinate,  particularly  if  tho 
correction  of  the  error  of  accommodation  is  neglected.  These  con jun clival  afflic- 
tions nsnaUy  betray  themselves  more  Ijy  troubleaonie  feelings  Jind  redness  than  by 
increased  secretion  of  mucus,  and  henco  a  peculiar  name  has  been  proposed  for 
tlicm,  namely,  '*  dry  catarrh  '^  (^cMrrmr). 

4.  Finally^  the  probable  transraisaibility  of  catarrhal  ooiytinctiTitb  from  one 
person  to  another,  throngh  the  secretion,  should  not  he  forgotren.  This  contagiou* 
property  is,  at  least,  scarcely  to  be  donbted  of  the  secretion,  which  is  more  like  pns. 
But  in  chronic  catarrhal  conjunctivitis,  according  to  direct  experiments,  the  secretion 
has  no  contagious  property.     (Piringer,) 

5.  Relaxation  of  the  conjnnctival  tissue,  and  of  the  vessels,  comes  into  consid- 
eration as  a  predisposing  cause,  especially  in  old  people ;  but,  besides,  it  has  been 
frequently  observed  as  a  result  of  often- occurring  or  long-existing  conjnnctival 
inflammation. 

The  Course  is  in  general  the  more  tedious,  the  less  the  patient  is  able  to 
withdraw  himself  from  the  action  of  the  exciting  causes.  But  if  this  be  possible,  the 
inflammation  is  the  more  obstinate  the  longer  it  has  exii^ted.  Aflections  which  haye 
but  recently  begun,  ccning  acc'dentally  from  causes  which  have  excited  an  influence 
but  for  a  short  time,  generally  allow  the  most  favorable  prognosis.  With  a  proper 
condition  of  the  patient  and  correct  treatment,  and  even  with  no  treatment  at  all, 
in  a  few  days,  in  severe  cases  in  from  two  to  three  weeks,  the  disease  comes  to  an 
end. 

In  ectropion,  loss  of  substance  of  the  lids,  &c.,  where  the  can«es  are  constantly 
acting,  as  well  as  in  old  people  with  very  relaxed  tissue,  the  cartarrhal  conjunctivitis 
becomes  habitual,  and  resists  all  attempts  at  cure.  This  is,  of  course,  only  true  when 
we  speak  in  general  terms ;  exceptions  may  occur.  Moreover,  the  course  is  not  always 
uniform.  The  process  gradually  develops  itself  to  a  certain  stage,  and  by  degrees 
recedes  to  a  cure.  There  are,  in  some  cases,  periods  in  which  first  the  symptoms  of 
irritation,  and  then  those  of  catarrhal  relaxation,  with  increase  of  secretion,  are  more 
prominent.  Very  frequently  the  course  is  modified  by  complication  of  the  catarrhal 
conjunctivitis  with  an  irritation  of  the  ciliary  nerves. 
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Bemlts. — The  oommon  result  is  recovery.  Under  unfavorable  oircumstanoes, 
however,  catarrhal  coxgaoctivitis  may  increase  to  blennorrhcea,  or  pass  on  to 
trachoma.  Jo  old  chronic  catarrh,  not  unfrequentlj  marked  thickness  and.  swelling 
of  the  conjunctiva  occur.  This  becomes  hjpertropbied,  and  to  a  great  extent  at 
last  degenerates,  leaving  behind  tendinous,  firm,  cicatritial  spots  and  shortening  of 
the  paljiebral  fo!d,  often  with  inversion  of  the  inner  surface  of  the  edge  of  the  lid 
(entropion).  This  has  be;fn  explained  hj  supposing  a  precedent  trachoma.  Yet 
this  is  incorrect,  since  in  many  cases,  during  the  entire  course  of  the  disease,  everj 
trace  of  the  characteristic  granulations  is  wanting,  and  only  a  uniform  swelling  of 
the  mucous  membrane,  with  secretion  of  mucus,  is  seen. 

In  other  cases,  and  especially  in  old  people,  ectropion  results  from  chronic 
catarrhal  coigunctivitb.  The  cartilage  finally  is  affected  under  the  continuation  of 
catarrhal  inflammation  of  the  conjunctiva,  becomes  gradually  softened,  and,  its 
resistance  no  longer  being  suflScient  to  support  the  lower  lid,  it  becomes  lifted  some- 
what away  from  the  globe,  and  sinks  down.  The  eversion  of  the  lachrymal  puncta, 
which  is  connected  with  thi-*,  increases  the  difiSculty  which  is  found  in  carrying  off 
the  tears  in  this  false  position  of  the  edge  of  the  lid.  The  tears  trickle  continually  • 
over  tlie  lids  and  the  cheeks ;  these  become  excoriated,  erythematous  inflammations 
are  excited,  and  finally  shriveling  of  the  tissue,  by  which  the  ectropion  is  increased. 
At  the  same  time,  on  account  of  the  exposure  of  a  poriion  of  the  conjunctiva,  its 
inflammation  and  the  affection  of  the  cartilage  are  increased  and  maintained. 

Catarrhal  conjunctivitis,  especially  when  it  la-^ts  a  long  time,  leads  to  hlepharitU 
eiliarU,  the  inflammation*  being  continued  directly  from  the  coi\junctiva  upon  the 
aarronndings  of  the  palbebral  glands.  This  occurs  more  frequently,  because  the 
cmsts  arisicg  from  the  drying  of  the  catarrhal  product  are  torn  by  the  contraction 
of  the  epithelium  of  the  border  of  the  lid,  causing  fissures,  and  thus  the  air  and  tears 
act  upon  the  exposed  tissue  of  the  lids.  The  patients  sometimes  rub  off  the  crusts 
themselves,  and  thus  cause  the  exposure. 

Treatment. — l^esides  the  removal  of  any  existing  causes,  this  has  for  its  object 
the  following,  viz.  limitation  and  suppression  of  the  inflammatory  proliferating 
process,  subsequently  the  subjugation  of  the  relaxed  coniliiion  in  the  connective- 
tissue  stroma  and  in  the  vessels,  and,  besides,  the  prevention  of  the  consequences 
of  catarrhal  inflammation,  especially  the  prevention  of  the  formation  of  crusts  on 
the  edges  of  the  lids. 

1.  Where  the  symptoms  of  irritation  predominate,  the  treatment  should  be  non- 
irritating,  antiphlogistic.  This  is  true  whether  it  be  in  the  beginning  of  the  disease, 
or  if,  during  the  further  couri»e,  accidental  causes  have  increased  the  existing  iiiflara- 
matioa,  but  especially  when  a  simultaneous  injection  of  the  episcleral  tissue  appears, 
and  great  pain,  photophobia,  and  similar  symptoms,  show  the  irritation  of  the  ciliary 
nervous  system.  When  the  inflamnjati<»n  is  very  severe^  it  is  advisable  to  keep  the 
patient  in  his  room,  and  to  take  great  care  of  the  eyes.  As  direct  remedies,  cold 
applications  are  especially  to  be  recommended,  and,  in  case  the  nervous  symptoms  are 
▼ery  prominent,  instillations  of  atropine. 

Tel  we  mnat  guard  ourseUes  against  a  too  constant  employment  of  cold  apph'cations,  because 
in  catarrhal  inflammation  the  local  development  of  beat  is  too  slight  to  allow  the  continuous 
cfleei  of  cold  to  be  tolerated.  It  is  generally  suflScicnt  to  apply  some  well-wrung- out  cold  com* 
pre  lie  ■  several  times  during  the  day,  especially  during  the  exacerbations.  We  should  be  espe- 
cially  careful  in  children,  and  in  persons  with  very  light  hair,  since  these  applications  readilj 
excite  cxooriatioDS  or  cedema.    If  this  has  already  occurred,  or  if  the  catarrh  from  the  beginning 
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tm  hut]  tlie  tiympUmi  or  »  iimplo  isdemA  oT  the  lids  Rtid  ixiDJaactiTti  cold  tppttc&ikifii  %riU  b« 
bAiuirui  mtbtir  Ihiia  beneficial.  Tbt^n  we  rndtj  cutcc  tliQ  evc4  by  a  fold  or  Uq^q  and  &  bniidtt)^^ 
Under  bucVi  circuonataactf*  other  direct  reniedJt^  ore  UQt  iiidicated,  Tldi  b  cepeciMlif  tru*  u 
to  tbe  ittti-irritfttiTe  Kod  derouiceut  reotedlei,  which  veiy  r«c«atlj  irere  mueh  in  fuhiou, 

2,  If  tbe  ij-mploras  of  inflammatory  irriiatit>n  become  less,  '\f  the  cotijiinctlv* 
bevQtnea  j^jmewhat  puler,  if  relasatiotj  is  ludicattsJ  by  mit>sidenre  of  the  Bwcllmg, 
iiutl  st>nrifaB  ot  iU  tohh^  and  if,  besides,  all  iyiuptnms  of  ciliary  irritotioti  arc  khutui^ 
it  y  t'mo  to  begin  the  use  of  astringents.  Pure  antiphIo|iisUc!»  arti  nut  tbeu  suttJcitUt 
to  briug  tho  process  to  a  cloae  in  the  shortest  possible  tim^v 


It  li  then  oalj  nwx*9^rj  in  the  nererer  casea  to  keep  th«  pat)«tlt  in  bid  room*    In  mild  4 

Aiid.  wh^i^  the  conjunct^ villi  U  subHi^iiQg,  tbe  patteut  is  much  more  eomftif  table  in  the  up^u  i^^aIi 
air,  nriid  be  rt^corcra  quiclicr  tban  iii  u  couiliH'd  roam.  But  be  mntti  bm  warued  to  aroid  nitid  liud 
duKt,  aud  DOt  to  vbit  pluc^i  which  are  urcrbeiitcd,  or  itt  wbicU  tbc  air  u  impure  ar  stmiky.  He 
b  ei^peciiilly  tii  be  Wft^rni'd  nguiriM  puraulDg  ubjr  occupntiou  over  a  \itHf  Aod  lo  afotd  bii^bt  Ugtil 
or  grviii  cotiirantfl  of  ligbl,  atruiuiog  the  eyes  by  n^jiding,  wriiiug,  or  «ewing»  especially  by  Um|» 
or  gas  iigbtj  4tl  of  which  may  cauae  hjpcnemia  and  C4>iige$tioo.  Cold  coinpres^fs,  iu  tbia  cta^, 
ebutild  only  bo  iiied  at  iovg  ititervula,  and  with  the  greatest  care«  Tiiey  aie  la  be  uaod  for 
cLeitoBiDg  tha  eye»,  and  for  the  rcmorul  of  tbv  rrequetit  buruiu^,  ittliing  HtitmiLtiona,  4c.  CtulUi 
dipped  In  cool>  fttsh  water  jionwer  thii  purposo  ifjci^lleiitly  mti'IIi  while  prmiunj,  or  rubbing 
tbij  lids,  nUbougb  pleasant  to  the  patient  al  the  moii^eott  ioarease  the  irritation  rery  tnaikedly, 
and  mc  therefore  to  be  careful Jy  aroided* 

In  tho  ujiO  of  aslringeriti^  we  shnnltl  renjenjbtf  tlmt  th«y  always  Irrltatii  more  Of 
ieflf,  and  I  hat  thtir  tbtrapeutio  valti6  4ep*jntU  on  thia  vlTocL  AstringeTits  can,  then, 
only  be  in<!ieat«d  where  an  irritation  is  dt;sirab1e  of  itself,  or  for  tha  purpose  of 
overctTining  a  rela^catton  of  tissue  and  of  tho  voasetg.  In  cases  in  which  i:either  the 
irrit^tlott  nor  rtlaied  conditiun  are  Tery  prominent,  where  it  is  therefore  doubtful 
whether  the  anti-irritative  or  astringent  treatment  be  proper,  it  is  advisable  to  keep 
(»n  for  a  few  days  with  the  antiphlogistic  treatment,  or  to  try  the  ground  with  the 
experimental  use  of  a  mild  astringent,  and  in  case  the  latter  U  not  borne,  to  ngain 
take  up  the  antiphlogistic  method,  and  wait  till  the  relaxation  is  more  distinct,  and 
the  astringents  are  indicated. 

Penciling  the  conjunctiva  with  a  solution  of  nitrate  of  silver,  five  grains  to  the 
ounce,  does  by  far  the  best  service.  Wherever  the  relaxation  of  the  tissue  is  quite 
prominent  in  catarrhal  conjunctivitis,  and  the  symptoms  of  irritation  do  not  contra- 
i[;dicate,  the  treatment  should  be  begun  and  continued  with  this  remedy,  until 
the  relaxation  and  morbid  secretion  of  the  conjunctiva  are  removed.  If  under  such 
a  treatment  the  morbid  condition  is  subdued,  except  as  to  some  hypertemia  of  the 
conjunctiva,  or  if  the  catarrh  from  the  beginning  has  been  but  slight,  and  the  relaxa- 
tion of  ti*iue  little  noticeable,  or  if  the  patient  be  not  in  a  position  to  consult  the 
physician  daily  and  allow  the  pencilings  to  be  made,  the  astringent  collyria  should 
be  advised. 

3.  In  old  chronic  catarrhal  conjunctivitis,  and  in  general  where  the  relaxation  of 
the  c«)njunctiva  and  its  vessels  has  reached  a  very  high  grade,  especially  in  the 
habitual  catarrhal  inflammation  of  old  persons,  the  treatment  above  indicated  will  not 
be  sufficient  to  attain  the  desired  result.  Then  the  daily  application  of  a  smooth  crystal 
of  sulphate  of  copper  to  the  tarsal  portion  and  the  palpebral  folds  will  do  very  well. 
But  if  the  patient  can  not  visit  the  physician  every  day,  we  may  substitute  an  oint- 
ment of  five  grains  of  sulphate  of  copper  to  two  drachms  of  simple  cerate,  which 
the  patient  causes  to  be  introduced,  or  places,  in  the  conjunctival  sac  with  a  camelV 
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hftir  brush.  If,  however,  the  verj-much  relaxed  and  loosened  conjunctiva  is  super- 
ficiallj  roogh,  velvet-like,  or  even  granular,  it  is  better  to  first  pencil  the  conjanctiva 
daily,  for  some  time,  with  a  solution  of  ten  grains  of  nitrate  of  silver  to  the  ounce 
of  water,  continuing  this  until  the  conjunctiva  becomes  smoother,  when  the  sulphate 
of  copper,  in  the  form  of  a  crystal  or  an  ointment,  may  be  continued  until  the  end  of 
the  treatment. 

4.  In  order  to  prevent  the  fonnation  of  crusts  and  its  evil  results,  the  edges 
of  the  lids  may  be  cleansed  with  a  piece  of  soft  linen.  At  night,  the  lids  should  be 
imeared  with  fresh  fat,  with  glycerine  crenm,  simple  cerate,  or  the  like.  It  is  best  to 
apply  the  ointment  with  a  brush  upon  the  edge  of  the  lids,  and  it  must  be  got  between 
the  lashes.  The  application  is  made  when  the  lids  are  closed,  and  the  patient  should 
not  open  them  for  some  time  after.  The  parts  should  be  covered  by  a  thin  layer  of 
(at  If,  in  spite  of  all  these  precautions,  or  on  account  of  insufficient  treatment, 
thick,  hard  crusts  are  formed  on  the  edges  of  the  lids,  which  adhere  closely  to  the 
eilis  and  epidermis,  these  should  be  first  completely  softened  by  soaking  them  in 
warm  water  with  a  sponge  or  a  piece  of  soft  linen ;  otherwise  their  removal  will 
cause  excoriations.    Lukewarm  milk  may  be  used  instead  of  water. 

Aathorities.— 2*6^  Ueber  den  Bau  nnd  die  Erankheiten  der  Bindehaut.  Wien.  1828.  S.  84.— 
Piring^r,  Die  Bleno.  am  Menschenaage.  Grax.  1841.  S.  2, 4,  267,  271 »  ^S.—ArU,  Die  Krank- 
kilten  des  Auges.  I.  Prag.  1751.  S.  8.  kU  HonatbL  1863.  S.  IS^.-^GuU,  Die  sog.  egypt  Angen- 
eBtsandong.  Wien.  1850.  a  2Si.— Staling,  Id.  Monatbl  1869.  S.  lS9.^GcUezo»aki,  Gaz.  des  hdp. 
1868.  Nro.  1(»,-Schirmer,  kL  Monatbl.  1867.  S.  114. 


2.   Membranous    Conjanctivitis, 


I 


Symptomfl. — Besides  the  iympiomi  ^Merere  Jtyprnwrnia  and  m^eUin^^  thf  * 
tit  ehara^terued  %  the  devehpmtni  €tfi%  flhn^m  f/r^n^t  on  ths  fur/a^a  qf  tJu  i 
juneiiva^  vehhh  may  become  a  m^m&raft#?i#  pat^h^ 

TL©  hn>^rmmia  generaJly  extends  over  tke  eiiUre  oorjiiuctiv^  often  ttm  q\ 

iti  tiirTOQndiDg.%  e^^peciaUy  the  lids*     It  b  eviuoed  by  a  very  uaiforai,  mort  or* 
brighl,  but  often  dark  or  brttwuiBli,  redneia.     Tiie  awelliiig  \s  geu^taUj  v*r/  lew 
oflten  reallT  ehemotic.    Looal  elevation  of  tetniierfllttre,  as  well  as  &ever«  paJA  m 
ejrfii  aud  the  correspondiDg  half  of  the  heud^  are  BoMom  wBiitbg  m  tJi©  beginniof 
the  flfleotion*     In  flome  casea  Uiere  U  fever. 

The  inf!animntorj  product  ai^peans  in  loiM  caaes,  as  a  thin  and  delicata,  ^(L;e-lik«, 
reticulated  coating.    In  other  cases  it  is  denaer,  and  4»ppear»  as  a  thick  memhraivoai 
pateh,  resembling  fibrous  material  of  greater  or  iees  floneisienc/,  iometimca  hilfi 
line  or  more  in  th1okne,ia,  corupletely  coveriDi^thecnryunctiFal  ftac*    Ttii:i  merobriipl 
doe^  Dot  extend  oTer  the  cornea,  and  geoeatlly  ha*  a  sharp  border  on  the  Umer 
of  the  lid,  bat  ijome times  involve*  the  e^A^^  of  the  lid.     In  rare  ea*e»  it  evi*n 
the  edge^i  of  the  lids  which  are  in  eonlaot,  shutting  iip  tLe  palpebral  fissure, 
inflammatorj  product  Is  trandocent  and  grayishT  but  when  the  tnembranou*  patch 
very  thick,  it  is  completelj  opaque,  tendinous,  or  of  a  yellowiah  color.    It  dtK^ 
have  much  tciidency  to  deliqueaceneo,  and  is,  thererore,  almost  alw^ayg  le] 
from  the  conjunctiva  in  shreda,  or  the  whole  membrane  is  thrown  off  at  ont?  tiiB4-^ 
Where  the  product  delique^oee,  it  is  not  so  much  a  pur©  membranous  conjunciifit^ 
as  a  traral  iron -form  of  diphtheriiio  coty  anotivitis. 

Generally  speaking^  mernbraaoud  corgunctivitis  is  rarely  observed  in  a  pore  fe^i-; 
Sotting  aside  the  instances  which  are  poaglng  over  to  diphrheritio  oonjnuctivitist 
fjtiite  frequently  meet  with  oases  in  whieh  the  membruuoiiB  patch  invcilvcs  Of.Jyiia 
isolated  pLfrtion  of  the  eoiyuneiiva,  usually  the  palpebral  foMi  and  the  tarssil  cci— 
juuctivai  while  the  other  parts  secrete  simple  catarrhal  or  hlennorrhceal  materiily 
which  is  not  adherent. 


Causes, — The  etiology  is  about  the  same  as  that  of  catarrhal  coiyunctii 
It  is  also  very  probable  that  membramnis  eonjunctivHis  may  be  propagated  by  coo- 
tagiori ;  hilt  it  is  not  necessary  that  the  setTetiors  should  bo  from  exactly  this  form  of 
disease  for  t!iU  to  ocour;  catarrhal,  hlennorrhceal,  even  trachomatt*u?,  secretion^  w>/ 
cause  a  mcTubraooug  conjunctivitis ;  aijd»  on  the  other  baud,  the  secretion  of  tht 
latter  may  by  contagion  cjiuse  a  catarrhal  i  r^  flam  mat  ion  ^  a  blennorrhoea,  a  trachoni^ 
&c.  The  disease  in  qticstion  is  always  a  rare  one.  At  times,  however  it  la  fiww» 
frequently  observed.  In  Spring  and  Sumniori  in  very  hot  and  continnally  dry  weatb«t 
it  is  often  seen  in  connection  with  casea  of  acute  trachoma,  blennorrhoea^  he* 

Course. — If  the  disease  appears  Riore  independently,  it  is  generally  developt3 
with  quite  violent  jsymptoms,  and  reaches  its  bight  within  a  few  days,  InfavonWt 
0a9e%  the  inUamraatory  symptoms  then  recedCp  the  swelling  declines,  with  diminntioC 
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ot  the  local  temperature,  the  pain  and  fever.  The  tissue  becomes  scfter  and  more 
relaxed,  a  mucous  secretion  appears,  the  membrane  is  thrown  off  in  slireds,  or  as  a 
whole,  and  the  membranous  conjunctivitis  appears  to  be  changed  to  a  catarrhal 
eoiyunctivitis,  or  a  blennorrhoea.  But  it  not  unfrequently  occurs  that,  after  the 
membrane  is  oast  off  in  this  way,  either  completely  or  partially,  or  after  it  has  been 
mrtificially  removed,  patches  of  exudation  are  here  formed,  and  thus  tbe  characteristic 
signs  of  membranous  conjunctivitis  remain  for  some  time  unchanged,  before  the 
secretion  under  the  gradual  relaxation  of  the  tissue  attains  more  of  a  catarrhal  or 
blennorrhcBal  character. 

In  the  greater  number  of  cases,  however,  membranous  conjunctivitis  represents, 
as  it  were,  only  an  episode  in  the  retrogression  of  a  severe  catarrhal  inflammation, 
or  of  a  blennorrboBa,  it  being  formed  from  this  in  some  temporary  change  in  the 
product  of  inflammation,  and  again  passes  into  the  catarrhal  or  blennorrhoBol  form. 

Hesulta. — Membranous  conjunctivitis,  as  described,  does  not  directly  end  in 
recovery,  but,  as  a  rule,  passes  over  into  the  other  forms  of  conjunctival  inflamma- 
tion, usually  into  catarrhal  inflammation,  blennorrhoea.  or  trachoma. 

It  is  not  very  dangerous  of  itself,  with  careful  treatment,  but  it  may  always  lead 
to  bad  results.  Thus  it  quite  frequently  occurs  that  certain  portions  of  the  conjunc- 
tival sac  which  come  in  contact,  become  adherent  through  the  inflammatory  product, 
and  in  case  this  union  is  not  broken  up,  they  are  flrruly  united,  and  actually 
degenerate.  It  is  in  the  swollen  palpebral  fold,  especially,  that  such  adhesions  are 
quite  common,  and  may  lead  to  shortening  of  the  conjunctival  sac  (posterior  sym- 
bUpharon),  with  all  its  evil  results,  perhaps  even  to  xerophthalmia.  Besides,  in 
severe  cases  of  inflammation,  the  transplantation  of  the  process  upon  the  cornea  is 
to  be  feared.  The  result  may  be  permanent  opacities;  Ulcerations  of  the  cornea,  how- 
erer,  are  to  be  ascribed  less  to  membranous  conjunctivitis  than  to  its  combinations 
witli  blennorrhoea,  especially  in  the  varieties  which  become  diphtheritic  conjunctivitis. 

Treatment. — Besides  the  removal  of  all  sources  of  injury,  which  may  keep  up 
or  increase  the  proco^s,  or  favor  Ms  extension  upon  healthy  parts,  the  treaimeutaims 
to  overcome  the  tissue-proliferating  process,  and  at  the  avoidance  of  all  the  evil 
results  which  may  promote  the  adherence  of  the  rigid  membranous  inflaniniatory 
products  to  any  portions  of  the  conjunctiva. 

1.  Prophylactically,  it  is  advisable  to  protect  the  sound  eye  with  an  hermetical 
protective  bandage,  to  prevent  the  possible  inoculation  of  this  eye.  This  bandage 
(the  charpie  being  occasionally  renewed)  is  to  be  worn  until  the  quality  of  the 
inflammatory  product  leaves  no  fear  of  inoculation.  But  when  the  first  traces  of 
the  affection  are  seen  on  the  previously  healthy  eye,  the  bandage  should  be  imme- 
diately removed  and  the  treatment  begun.     (See  Blennorrhoea,) 

2.  The  direct  treotment,  in  accordance  with  the  character  of  the  inflammation, 
should  be  ri<;idly  antiphlogistic.  'J  his  should  be  the  more  vigorously  carried  on, 
the  more  acute  the  process,  the  more  rapidly  it  advances,  the  greater  the  disturb- 
ances in  circulation,  the  tenser  tlie  swelling,  and  the  severer  the  inflammatory  pain. 
In  the  greater  number  of  cases  cold  applications,  and  perhaps  the  use  of  leeches,  will 
be  proper.     Mercurials  are,  to  say  the  least,  superfluous, 

3.  When  the  inflammatory  symptoms  subside,  the  antiphlogistic  treatment  should 
also  be  less  active.  If,  in  the  course  of  the  disease,  the  redness  becomes  paler,  the 
swelling  soft  and  relaxed,  the  conjunctiva  wrinkled  ;  if  the  local  temperature  sinks 
below  the  normal ;  and  if,  finally,  the  secretion  becomes  more  catarrhal  and  blen- 
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TiorthoiaV  while  the  membranoui  masets  &f©  thiowB  off  in  shreds,  without  ] 
fi  pUee<j — It  ta  tiow  Ume  to  pnas  dq  to  the  tide  of  oatrtDgent^f  lo  begin  the  Ue 
of  the  catarrh  Dr  bknDorihc&a,  or  to  oppom  the  devdopment  of  tmchoniiu 
mu*t  bo  begun  with  great  caie.     If  Uie  m&iranmtinn  again  iiaereu&es  tinderthei 
of  ft»trin^o[]tK^  we  should  return  to  simple  anlipblogigtio  tr^atmefitj  and  en^pend  iB 
applieaiion  of  astringents  until  the  iudieations  for  their  emplojment  «gam 
urgent. 

4.  The  membranonB  exudations  ihoaid  altt^ava  be  inosi  carefuliy  i^bserrcsd. 
leng^  03  tlie  inflainuiotioa  is  still  i^vere,  and  the  whole  membnme  h  ^rmlr  adh« 
to  the  csoiynnctivii,  an  urtificia]  removii]  is  scarcely  to  be  lulvi^ed^  becatj**  I 
oactffei  a  severer  itiflamiDarlon  and  m»j  excite  a  new  eiudjilion.  But  if  ih.^  me 
brane  becomes  loosened  in  some  places,  it  is  oeoessary  to  remvjve  it  with  Jbroe]«< 
a  piece  of  soft  cloth,  !*moe  it  will  wrinkle  at  everv-  motion  of  the  Jid^,  and  in 
more  as  a  foreign  body  than  if  carefully  removed*  PiirticDlar  attention  ia  to  b*  i 
to  anjr  adhesions  b^ween  th$  purts  of  the  conjmictiva  which  are  in  contact 
slioiild  never  neglect  to  exarjiine  the  palpebral  £iA^s  most  carefullj,  in  *  rd«r  1 
flj  certain  the  pressenco  of  any  such  adheiior.fi.  We  maf  soinetimes  find  vef^ 
superficial  grot^vei,  running  parallel  to  the  palpebral  fold^,  situated  on  the  Awellin^ 
and  the^ie  grooves  are  found  to  be  the  fdge^  of  deep  folds^  the  sides  of  uh  ch  iRfl 
completely  adherent.  The  separation  i^  readilj  induced  with  the  doger,  a  pi^noE  I 
the  like.  The  dropping-la  of  oils,  placing  a  piece  of  goldbeater's  skin  or  atirhi 
taucfSj  are  of  no  use  in  preventing  adhesions,  because  they  are  very  irritatiog^^ 
are  not  sure  to  accomplish  their  object, 

Ailtlioritiot^— -^'•f',  Die  EraDkheitca  dea  Auges,  I.  Prag,  1S51. 9.  S^,—&i>kfWie  egjrpi  ii^ 
©tilr&iidung*  Wietu  1850.  S.  ^i.—IIulmt,  kl.  Jloaatbh  18(H.  S.  44. 


3.  Blennorrhoea. 

Symptoms. — The  diaeaBS  is  characterized  "by  true  eJiemon*^  and  by  great  eeeretion 
of  muco-purulent  or  purulent  product  of  inflammation^  which  rolls  up  inflocculi^  or 
distoltee  in  the  tears, 

1.  The  hypersDmia  extends  over  the  whole  conjanotiva,  generallj'  upon  the  integ- 
ument of  the  lid,  and  may  at  times  go  still  further.  The  redness  is  very  uniform, 
generally  quite  dark,  with  a  tint  of  hlue.  In  the  later  stages,  or  where  the  affection 
is  less  intense,  there  is  a  yellowish  hue.  Where  the  relaxation  has  already  attained 
the  preponderance,  the  color  inclines  rather  to  gray,  approaching  a  dirty-lilac  or 
▼iolet,  on  account  of  the  collection  of  a  dense  layer  of  newly-formed  cells. 

There  is  great  swelling  of  the  parts.  The  lids  appear  like  thick,  red  swellings. 
They  are  almost  immovable,  the  palpebral  fissure  is  closed,  and  the  upper  lid  fre- 
quently pushed  over  the  border  of  the  lower  one.  If  the  lids  are  forcibly  opened, 
the  pali)ebral  fold,  which  is  greatly  swollen,  presses  forward  and  readily  everts  the  lid. 
The  ocular  conjunctiva  is  raised  up  around  the  cornea  like  a  little  wall,  and  covera 
its  periphery.  The  cornea  often  appears  buried  in  the  swellings,  its  center  only 
being  seen.  In  the  first  stages,  the  swelling  is  more  or  less  elastic,  but  subsequently 
it  becomes  soft  nnd  yielding,  may  be  easily  displaced,  and  changes  its  situation  by 
means  of  its  own  weight,  according  to  the  position  of  the  patient.  The  formerly 
immovable  lids  become  again  movable,  although  to  a  less  extent,  and  the  globe, 
which  w  as  alinoj't  rigiJ,  begins  to  follow  objects  more  easily. 

The  local  temperature  is  always  markedly  elevated  in  the  first  stages,  but  grad- 
ually Kiiiks  to  the  normal  standard  as  the  relaxation  appears. 

Pain  is  also  only  apt  to  accompany  the  first  stages,  when  the  sthenic  character 
of  the  infianimation  predominates.  It  may  be  very  severe,  radiating  over  the  entire 
half  of  the  head,  especially  when  there  is  at  the  same  time  a  severe  irritation  in  the 
ciliary  sy>tem.  In  the  later  stages  the  pain  generally  recedes,  or  entirely  disappears, 
provided  it  is  a  pure  blennorrhoea  which  exists.  Fever  is  a  common  symptom,  both 
in  the  beginning  and  at  the  acme  of  the  process. 

The  product  of  inflammation,  iu  less  severe  cases,  corresponds  entirely  to  that 
of  catarrh.  The  difference  exists  only  in  the  quantity;  therefore  it  quite  often 
depends  on  the  pleasure  of  the  surgeon,  whether  he  will  diagnosticate  a  severe  oa- 
tArrh,  or  a  blennorrhoea.  In  the  severer  stages  of  the  process,  the  mucous  basb 
of  the  secretion  disappears.  It  becomes  purely  suppurative,  and  is,  as  it  were, 
di<8olved  in  the  tears.  In  consequence  of  this,  the  mixed  secretions  are  sometimes 
like  turbid  water,  similar  to  broth  or  whey  ;  sometimes  it  is  more  like  thin  milk,  and 
WDietimes  it  resembles  a  thick,  yellowish,  or  greenish  cream,  and  is  completely 
opaline.    True  coagulations  are  seldom  found  in  it. 

Strictly  speaking,  we  should  separate  tho  cased,  where  the  morbid  secretion  has  a  mucous  basil, 
from  those  in  which  it  bears  more  the  character  of  true  pus,  and  is  soluble  in  the  tears.  Blen- 
Dorrbcea  is  the  proper  name  for  the  former,  pyorrhoea  for  the  latter.  Such  a  distinction  is  justi* 
fied,  because  the  two  forms  are  not  exactly  the  same  in  respect  to  their  possible  results,  and  alsr 
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I  diffcTOiit  tfealmeol.    TUero  mh  (Uw*yi  diflVrtot  degrwH  of  th*  umm  {iroettf*  atiai 
t  flisd  tbo  muco-puruteot  ftiwculi  of  bkiuiuirUo^ii  with  the  Ju^rctiijD  af  tn3«  pjon&^A,  ibitis 
Aboul  b  il. 

Id  the  beginning,  tlie  iecnHlon  h  nat  vei^  abondant,  rather  wntcrv  hrjt  lyiHk 
iacreasei  in  qoantitj,  and  in  firm  iiiflammat^iry  proclucta.  It  ia  t}i.  r.  .ii.  i;  v  ;;rL*t 
thut  a  &hort  iflterraptioo  of  tbo  cleansing  of  tlio  ©jroi  i*  suffifricut  to  lilt  ttU  tiit  ^iW* 
bet  wee  Q  tbe  aw^llin^  of  tlie  cotyoncti^%  uad  t^  curapK^idljr  cliiw  tbb  pal|*bid 
fisauro  with  secreiifJG.  Tlie  inflammatory  product  wioa  |>i^fAea  oi^er  the  fclg<^  of  tfef 
lids,  ftod  niDa  in  quite  a  tbick  etream  over  Uk^  cht?«ks,  coTt^nng  ibem  wiib  crnst*,  an^  j 
cauitng  excoriationa.  Even  during  profound  sleep,  wUeo  the  ieoretkio  b  «omiiwli 
lesst^ned^  the  ftiiiount  of  the  product  of  iaflttThmatt*m  is  alwrajs  still  so  irreat^  tttfiiil 
coiDplet*  adhesion  scare t4j  ooeur^,  beoaui©  the  ooimtwnt  flow  of  st?cretio[j  bmlt^ 
tkrongh  tbe  cru&ta  aa  they  are  formod, 

CanieB^ — ^Blennt»rrboea  frequently  arises  an  a  couteqiienee  of  injurka  of  ibe  uj<i4 
diverse  character,  alio  irom  other  forms  of  oonjutictival  inllauiuuLtiau,  «if|HKry|f  J 
catarrh  al  i&flumaiation* 

Wby  it  is,  that  from  the  um«  caii«etliefo  \»  in  one  ca»?  a  cAtunh  esciitcd,  id  ancthcir  (f«w  a  bCa^l 
nurrfatBA,  b  nottsspkined.    Tlie  severity  of  the  jrHiating  eause  is  cerUiniy  not  alwij-i  tlw  raai 
of  the  difft'reut  eflVct,  for  we  i>fteti  obeerre  that  wwtte  irritatiiiiij  siomHiiiie*  c«uic»  ■  tijnple  i 
quiak1y-r«*c«ilit]g  irriutiun,  white  io  other  cues,  injitrie»,  w htcb  weru  mi  ntigUt  Hint  iticy  i 
obscrralitin,  hnre  re»ult«<l  id  seriire  attackE  of  bleunorrhcua.    This  4ifl«nmc«  Ium  be^o  4ucnbt4f 
to  the  preseuce  or  ah&eoce  of  u  Epecia)  dUpo&itioa.    Ttie  faot  that  blimnorrlio^a  li  Enorv  fri^yi 
obserred  dt  eert«io  times,  and  occurs  from  relatif  cly  alight  Gan^fea,  even  citcndtDg  at  \ 
mn  endemic  of  epidemic  form,  wUile  at  other  liniea,  and  seemingly  under  the  ume  cfltvumftMiMilbf 
tbe  bleuoorrhffiftl  afluclionH  occur  k*s  frequently  than  ihc  other  coojunetif  al  wtt<*i?titmt,  iudiMtia 
that)  bi^Aidesi  Ihf!  pecubar  dlsipoeiiioD  of  any  indiTiduals,  there  may  ha  oUmr  vtrcitmHliuciA,  ini|«* 
pciideot  c>f  tbiJt^  which  hare  BOine  injuetice  in  deienniaing  the  greater  or  lata  ieverity  of  lft*J 
bienmirrbaeHl  afTeelioUp 

An  estramely  important  cause  of  bletinorrhcsai  furtliermoref  in  inocittktiom  ta 
consequence  of  the  direct  ciirrying  over  of  blennorrboeal  secretion  from  an  aJfeelfti 
conjunctiva  to  tbe  healthy  one  of  another  eye.  Indeed,  the  contagiousness  of  thm 
blennorrbceal  secretion  ia  very  great,  and  the  greater  the  nmre  severe  is  tlie  bl«iin 
Dorrlsfsa,  atid  in  proportion  t^^  the  amount  of  pua  in  tlic  inflatDinalory  product,  an^ 
the  fresh i,*r  and  purer  lb©  elate  in  which  it  is  carried  over  to  tli©  coiyunctiv^a. 

The  contagious  property  of  the  lecretion  is  greater  during  the  increase  and  tigb  fttgetof 
bletitiQrfhcca,  thiiu  m  the  atnge  of  decrease,  and  nfler  the  ^^'rcti^jn  has  oblai»ed  a  predamiiiint^ 
mucou»  nppeariitiee.  The  jtecretion  loses  much  of  iLa  conUtgiouaiiesa  by  drying,  and  hy  dUano^ 
it  with  at  least  forty  titties  the  qtiaiitity  of  wuler.  IL  then  does  not  adhere  ao  pnnilr  ( Arin^K 
alihougb  the  clanger  of  ioEiculatiuti  m\\  remiiinB,  In  gi^^neral,  it  m»y  be  said  that  tbe  contagiovtf 
property  is  Momcwhat  lessened  by  the  frequent  earryiniE:  over  of  the  secretion,  fur  it  i«  a  eomiDoa 
ob.M.Tiation,  that  when  Uie  second  eye  i&  ;ifiected  by  the  secretion  of  the  one  first  attacked,  Uit 
proce-ss  bits  a  les^  set- ere  cour^M!  here,  and  duea  not  reach  no  hi^b  a  grade. 

Yet  thi*  i*  cnly  true  when  we  speak  in  general  teirns.  There  arc  many  exceptional  e»MSt 
whieht  in  consideration  of  the  im put-tan ce  t.if  the  niatler^  require  careful  conside7atii>Q.  Wt 
Rbould  p^y  ppfiiealar  attention  to  the  fact,  that  the  aeverity  and  even  the  jipecinl  furna  of  at 
iiidaiiimatioTi  Caused  by  tbe  carri  ing  orer  of  such  secretitjii,  dues  not  always  oorresjwnd  ei*etly 
Ui  the  di'Neiise  from  which  the  cuutAglouft  matcriiil  was  taken.  There  are  caac^  where  ■ccnekiva 
from  a  eieircre  catarrh »  a  mild  blennorrhcea^  has  caused  jiii  extrerneEj  duigerous  purulent  (>pbtliit 
mia,  wbile^  on  the  other  hand,  the  aecondary  disease  mity  be  milder  than  tbe  primary* 
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GonorrhoBal  seoretion  from  the  urethra  or  vagina  acts  in  the  same  way  as  the 
blenoorrhoBal,  and  may  cause  trne  pjorrhoea  or  purulent  conjunctivitis.  The  prin- 
ciple holds  good  here  also,  that  the  severity  of  the  inflammation  is  not  always  in 
unison  with  the  severity  of  the  gonorrhoea.  Numerous  observations  have  established 
it  beyond  doubt,  that  a  gonorrhoea  which  has  passed  the  acute  stages,  even  inclining 
to  become  chronic,  may  cause  a  purulent  secretion  from  the  conjunctiva,  of  the 
worst  form,  while  the  reverse  condition  of  things  is  exceedingly  rare. 

It  ahoold  here  be  mentioned  that  the  circumstances  must  be  peculiarly  favorable,  in  order  that 
an  inoculation  of  the  conjunctiTa  from  the  genital  mucous  membrane  may  occur,  and  that  it  occurs 
mnch  more  rarely  than  we  are  inclined  to  believe.  The  rarity  of  opbthalmo-blennorrhoea  in  syphi- 
litic wards  and  in  private  practice,  compared  with  the  frequency  of  gonorrhoea  and  with  the  careless- 
neM  of  those  affected  with  the  disease,  is  an  undeniable  evidence  of  this.  There  is  also  reason  for 
believing  that  the  gonorrhoeal  secretion  has  less  affinity  for  the  conjunctiva  than  blennorrhoeal 
•ecretion,  and  vice  versa.  This  conclusion  is  deduced  from  the  fact  that  the  mucous  membrane 
of  the  genitals  is  rarely  affected  in  primary  conjunctival  blennorrhoea. 

The  period  of  incubation  after  successful  inoculation  of  the  contagious  material 
varies  between  some  hours  and  days.  The  outbreak  of  the  blennorrhoea  follows  the 
more  quickly,  the  more  favorable  are  the  conditions  for  the  inoculation,  i.  e.,  the 
more  powerfully  the  secretion  was  able  to  act. 

There  is  no  positive  reason  for  believing  in  the  transmissibility  of  the  virulent  material  through 
the  air,  and  we  have  every  reason  to  doubt  the  correctness  of  this  hypothesis.  Very  recently 
epithelial  cells  have  been  said  to  be  found  in  the  atmosphere  of  eye-wards  {Frank,  Eitelt),  and 
some  direct  experiments  {Martton)  indicate  that  a  strong  current  of  air,  which  passes  over  a  cloth 
satorated  with  recent  pus,  may  carry  pus-corpuscles  with  it.  But  these  experiments,  even  if 
entirely  correct,  are  far  from  proving  inoculation  through  the  air,  especially  if  we  consider  that 
the  experiments  were  made  with  dilute  and  dried  pus.  {Piringer,)  They  show,  however,  that  the 
greatest  care  should  be  observed,  and  we  shall  always  do  well  to  proceed  as  if  the  contagion 
through  the  atmosphere  were  an  assured  fact. 

When  we  see  the  myriads  of  fine  filaments,  dust-particles,  which  are  observed  in  the  sunlight 
after  sweeping  out  a  ward  or  sick-room,  we  can  not  avoid  the  belief  that  there  may  be  among  them 
bits  of  charpie,  Ac,  which  have  been  saturated  with  pus,  have  become  dry,  and  are  now  whirling 
aboot  in  the  air. 

It  is  difficult  to  believe  that  fresh  pus-elements  can  be  freed  from  the  secretion 
by  evaporation  of  the  menstruum,  and  that  they  may  be  kept  suspended  in  the 
atmosphere  for  auy  long  time,  under  ordinary  circumstances,  when  there  is  no  strong 
current  of  air.     {Alf,  Graefe,) 

A  circumstance  should  be  mentioned  which  some  have  explained  as  due  to  inoculation.  The 
inflammatory  product,  which  is  quite  viscid,  often  throws  off  little  vesicles,  on  the  movements  of 
the  lids,  which  burst,  and  eject  a  portion  of  their  contents  for  some  distance.  This  may  be 
frequently  seen  on  careful  observation.  It  may  easily  happen  that  small  quantities  of  infectious 
material  enter  the  eye  when  one  converses  with  or  examines  a  patient,  especially  when  the  faces 
are  near  to  each  other. 

Conne. — Blennorrhoea  proper  always  hns  an  acute  course,  lasting  from  only  a 
few  days  to  three  weeks  at  the  highest.  The  whole  process  may  be  drawn  out  for 
months,  but  then,  we  are  not  dealing  with  a  pure  blennorrhoea,  but  with  other  forms 
of  conjunctival  inflammation,  which  have  either  only  temporarily  assumed  the 
character  of  a  blennorrhoea,  or  which  have  been  gradually  developed  from  it. 
Indeed,  it  often  happens  that  a  catarrhal  inflammation,  by  an  increase  in  the  quantity 
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of  Uie  ieorerbn^  ndvoncei  to  a  bleonorrbcea,  or  tbat  a  menilir^ous  or  iliplitheriU  i 
coJ^iHiHivitU  parses  over  into  the  same  di^^nse  by  the  cban^e  iu  tlie  infl^m^iuiitorj 
proiltit^t,  which  then,  ejcactly  like  a  blennorrhoMi  occurring  pntiiarilv^  eitlier  i^iic^ij 
goad  on  to  cure^  or  beroinea  a  eatjirrhul  infiammation  or  a  trtichcimii,  ntid,  as  f^uob^  bsii 
a  iroro  or  les^  chioiib  oourse.  On  the  other  hand,  the  proct^i  mny  Income  ehrooio 
in  consequt^nce  of  the  jiartieipatiou  of  oeighbifring  strnctiireg^  tli&  ijirtilfig**,  the 
cornea^  &C3.^  oonditioti?*  heitig^  produoed  which  lake  ^ma  ooiisidt-rft'de  time  ibr  thf^ir 
i-caohition.  If  w©  do  rtot  con?il<>ttht^&eoircum-v£aucosand  if  we  regird  I  ItimorrijOMi 
in  the  above-deicrib^l  sa^nificatloEi^  we  c:in  nnly  speik  of  an  acu3€  courise ;  a-iO  Wd 
may  any  that,  where  the  course  ia  not  modified  bjr  oiJpof ing  cund  tlons,  the  UJ<>ii- 
norrlitsa  quickly  developed  readier  its  Light  withia  a  fo^v  dajift^and  then  lecedi-a  in  a 
Bhf»rt  timu.  with  evident  nLiXfition  of  the  tissue,  and  posses  o^^r  into  a  simple 
catarrh  or  a  trjchoma,  where  the  diseLifte  t ndn. 

Wh<?re  tK^&h  ityuries  net  upi>n  the  coiyanctivii,  or  ttio  former  one*  contin'ie,  or 
whereon  irratioDul  method  of  treatment  ia  urkdcrtaken,  it  ttften  occurs  thiiU  aftc^rth* 
hlennnTbc^a  a  ems  evidently  on  the  dec  rea^ei  it  again  nppears  in  greater  »ev«Hty, 
aud  c^xncerhationa  interchange  with  remitj^ione.  The  hiennorrhoea  nmy  heo'tiue  a 
cntMirh  before  the  process  terminates. 

The  9pe«dlncfts  with  which  the  dymptoma  develop  ind  increase  eoable«  ub  to  dingnoniiute  lh« 
di&ease  id  its  iucipieocy,  bc^lfore  the  ijnijttomR  of  th?  IriaamnintiaD  n&d  the  iiH^rL^ttoii  comptf-te  ih« 
ide»  of  a  blennorrhiBa.  In  prhimfy  blBHuorrbosit  we  alw^iys  finrJ*  witliiu  a  few  l^fturs  of  il^«  Ijoj-ju- 
Dinif  of  the  disesifie,  tUc  lars^iit  cuiijnncHva  ntid  the  p»lp«hrul  portion  grimly  rdaxvd  aud  thugdi 
evenly  n^ddtjned*  The  ocmlsr  cftnjmictivn,  diid  eapeci uHy  that  portion  in  the  putpebrul  ti^BTiM'.  ii 
woven  tbroujj:h  nitb  a  eoarAo  dH  ^ofk^  gdatinoujity  inGEtrmli^dt  oflca  sfrullen  at  iatcrrt uU,  whilfl 
a  brgc  qiiiiiittly  of  yL'llow-colDrfd  nud  viscfd  teunt,  niixrjd  with  (^j^udkitiuti  dneenU,  itre  etcrde'i:)  in 
Abundant  quaatlty.    On  the  second  or  third  day  the  bleiiuorrbcsa  ia  jjencridly  fully  deviflopcct. 

Eesolts. — Blennorrhoea  is  one  of  the  most  destructive  diseases  of  the  eye. 
Very  often,  in  spite  of  the  most  careful  treatment,  and  that  wliich  is  reco^rnized  as 
correct,  it  causes  great  injury  to  the  eye,  or  «oinpletely  destroys  it  by  phthisis. 

The  chief  danger  lies  in  »he  po«ible  ext  n>ion  of  the  disease  to  the  cornea,  and 
the  formation  of  an  abscess  or  the  occurrence  of  an  ulcer. 

So-called  vascular  keratitis  may  be  developed  diirnig  the  course  of  a  blconorrhaea,  and 
pass  into  pannus.  This  is,  however,  a  very  rare  result  It  belongs  rather  to  those  cases  in 
which,  at  the  beginning  of  the  morbid  process,  the  papillary  l>odies  swell  very  much,  and  increase 
in  size— that  is.  where  a  blennorrhcea  is  developed,  as  it  were,  in  combination  with  trachoma,  or, 
as  we  may  rather  say,  where  a  trachoma  occurs  in  a  very  acute  form  with  the  symptoms  of 
blennorrhoea. 

Any  portion  of  the  cornea,  the  center  as  well  as  the  periphery,  may  be  the  chief 
Beat  of  tlie  secondary  suppurative  process.  We  have  greater  reas  'n  to  (ear  this 
result,  the  severer  are  the  inflammatory  symptoms  in  the  conjunctiva,  the  greater 
the  redness  the  larger  and  ni(»re  tense  the  conjunctival  swelling  above  the  cornea, 
and  the  greater  the  increase  in  tlie  local  temi'erature.  These  dangers  are  particu- 
larly threatening  when  there  is  added  to  all  these  symptoms  marked  evidence  of 
ciliary  irritation,  severe  p  lin  in  the  course  of  the  frontal  nerves,  accompanied  by 
severe  photophobia,  lachrymation,  and  spasm  of  the  lids.  Not  unfreqnently  one 
or  more  herpetic  efflorescences  shoot  np  on  the  cornea,  but  generally  on  the  limhut 
conjuncHvalis,  These  are  quickly  changed  into  secondary  ulcers  of  greater  or  lefsa 
extent,  and  cause  serious  changes.    More  frequently  the  cornea  becomes  turbid  \b 
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hi  beginning,  tbe  rarface  being  generally  first  affected,  tlie  epithelium,  relaxing, 
■KDHrt  a  grayiah  color,  and  acquires  a  rough  appenrance  from  the  throwing  off  of 
|W*ted  eollections  of  cells.  The  turbidness  soon  becomes  denser,  its  col<tr  yellow, 
jpll  within  a  »bort  time  an  abscess  or  an  ulcer  occurs,  which  rapidly  enlarges  in  all 
jlRCtiona.  The  unfavorable  results  are  then  the  same  as  those  from  a  primiu-ily 
■mloped  abMsesa  or  an  ulcer. 

I  In  the  severest  form  of  the  process,  with  a  purulent  charncter  of  the  product  of 
Hiinmati  =n,  there  is  danger  from  another  sort  of  corneal  affection,  which  is  indi  ed 
mo»t  dangerous.  It  often  lead:?,  without  any  intermission,  to  the  destruction  of 
ftiei-niea.  and  with  it  of  the  eye.  It  may  proceed  from  any  point  of  the  corneal 
ice;  but  the  destructive  inflammatory  process  generally  begins  from  some  point 
m  H't  lower  f-eriphery  of  the  cornea.  The  epithelium  becomes  opaque,  and  is  tlirown 
iff  at  tikis  iK>int,  causing  a  small  loss  of  sulstance.  This  gradually  deepens  while  it 
aphily  advances  on  the  periphery,  but  proceeds  slowly  toward  the  center  of  the 
Ki.'^ii  this  way  a  crescentic  depression  or  furrow  occurs,  which  snrronnds  more 
•rltt-  of  the  corneal  periphery.  It  is  always  tiie  deepest  and  broadest  at  the  point 
if  origin.  On  a  vertical  :?ection  there  is  seen  an  outer  wall,  which  is  almost  at  right 
■gles  wiih  the  surface,  and  an  inner  one,  which  penetrates  the  cornea  very  gradu- 
iCt,  being  hollowed  out,  or,  as  it  were,  having  steps.  Tlie  base  and  edges  of  the 
ociratiiin  are  infiltrated  and  covered  by  a  very  abundant  purulent  product. 

It  U  prohable  that  this  ulcerative  proce^s  has  a  near  causal  connection  with  the 
kGepanilent  secretion,  and  that  its  effect  on  the  corneal  substance  may  be  excited, 
vat  least  favored,  by  a  sort  of  decompos«ing  action. 

The  fact  that  the  crescentic  ulcers  are  almoAt  exclusirely  obserTed  in  pyorrhoea,  and  io  diphther- 
r  Jiictflectioiis  which  aro  so  closely  allied  to  it,  and  scarcely  ever  in  blenoorrhcea,  where  the  influm- 
iiiorT  prt'duct  i.s  mostly  mucus,  favors  such  a  view,  although  in  blennorrhoea  all  tlie  symptoms, 
ctcrpt  as  to  the  nature  of  the  secretion,  are  the  same.  This  belief  is  also  strengthened  by  llie  fact 
lUt  the  detttruclion  of  tissue  always  begins  from  the  surface  and  gradually  involves  the  deeper 
Hricrunc,  and  that  the  process  generally  proceeds  from  the  deepest  lying  part  of  this  furruw, 
*tiich  in  formed  by  the  bulging-out  of  ocular  conjunctiva  and  the  corneal  periphery,  that  i.s,  by 
tLe  Lner.or  lowt-r  and  outer,  circumference  of  the  cornea,  where  the  secretiou  collects  most  easily 
ia  ibe  greatest  quantity,  aud  may  act  upon  the  corneal  tiasue. 

Wlii-n  the  di-^ase  has  begun,  it  generally  advances  rapidly.  This  is  especially  to 
bcfrand  VI  hen  the  corneal  border  begins  to  be  atfoctcd  immediately  on  tlie  com- 
int'nrenient  of  the  disease,  and  if  the  bloimorrha^a,  after  the  occurrence  ot"  such  a  loss 
of  wUtance.  does  not  immediately  assume  a  benign  chiiracter.  The  gre.itst  |)  irt «  f 
fee  rue  I  is  then  generally  destroyed.  But  if  the  ulceration  does  not  be;rin  until 
t!ie  pn  c^-s  has  lost  some  of  its  severity,  we  may  count  somewhat  c)n  the  preserva- 
tion •  f  the  cornea. 

V.iv  further  consequences  of  the  crescentic  ulcers  are  large  cicatrices,  unit'd  with 
MTerior  *ynt>ohia,  when  a  perforation  has  occurred.  These  imi)air  tlie  vi-inn,  or  even 
compirtely  destroy  it.  The  fact  that  the  cicatrix,  by  means  of  the  gra<lual  shrinkage 
rftlie  flap  t*t  cornea  surrounding  it,  yields  to  the  intniocular  pre  sure,  gives  way, 
and  biHJomes  di-^torted,  causing  the  cornea  to  bulge  forward,  and  jziving  it  a  false 
r.rvjiture,  c«  ntribute^  to  the  imp.iirment  of  vi>inii. 

If  a  i»erforation  of  the  cornea  occurs,  the  lens  is  evacuated,  and  a  part  of  the 
rffeous.  The  result  is  then  generally  phthisis  of  the  globe.  This  occurs  more  cer- 
tainly when,  as  is  quite  frequently  the  ca^e,  the  corneal  portior.  which  has,  up  to 
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this  tirae,  remttlnetl  Ititact^  bccDmca  infiltrated  m^  ulccwUefl,  ar  lie  Inrgt 
wrneA  id  compltjt«jly  deBtroyed 

In  9omo  QOJKtt  «tp«ciatijr  id  &  tjpicftl  and  sthenic  ebfiraetcr  of  the  Isflaiaffi&tfdti,  wd  *ftl1 
^Tcre  k-n«iou  of  the  piirt«,  die  cbtire  c^rtiea  b  dcstrojt^d  iti  tbe  bcgioittngt  bHoino  Qpi^ut,ai 
cbiingfla  Ut  ft  grftjtftli^  smp«r}%  puJuceouft  subtiUJice,  which  BtuDctLmiift  lie*  fur  «  f»ljiln  ou  OwUiiJ 
but  k  genentlli-  Uiroivi]  out  by  the  pressure  of  the  oottt^nU  of  tbe  gbb«,  «ft«r  n^M^-'li  tii«^  gkbt  fl 
lost  by  pbtbbi^.  ^ 

2.  Trachoma  in  also  to  be  considereii  as  a  very  common  r«*alt  of  bleDtiorrboil 
We  may  very  often  observe  fbo  cbaro^tcristic  ntughnes*  of  the  ooiyaDCliva  qn 
early  in  th<3  ooorae  of  the  affectioti,  at  the  higbt  of  the  blonnorrhoBA*     In  other  c 
bowover,  tliese  graoiiktioiis  do  not  occur  notil  the  later  stages  of  tlie  ophlba 
The  traeboma  may  then  be  designated  as  a  reatdi  of  bletmotrbcaa, 

3,  Ptosis  (falling  down  of  tbe  apper  lid),  aod  ectropion  of  the  ]ow«ror  of  both  lidj^miyi 
be  reckoned  atnoog  the  conMjqucucta  of  bleuoorrbtua,     Plosb  occurs,  on  Ibe  one  hand,  froisl 
ivrclling  of  the  upper  p;Llpcbnil  fold,  which  renders  it  difficult  to  rtiso  the  thickened  lid  1 
tbe  roof  of  the  orbit  ^ad  the  surface  of  the  globe.    On  the  otber  hand,  the  iocrcaie  m  tefiini«-| 
weight  wbicb  tbe  lid  nndergoes  comcA  iulo  ccra  aide  rat  ion*    There  is  also  ao  (mportant  i 
tbe  circumstance  that  the  cartilage  hi  greatly  dittended  by  the  cbemoBii  and  tbe  soften mgd^l 
tissue,  which  accompanies  the  proKferutioo*     This  ofteo  occurs  to  such  &  dcfffftc  tb»t  ttip  lirf^i 
the  subsidence  of  the  cb«motic  swelling,  can  oot  Ue  upon  the  globe^  hut  haogs  In  frout  uf  it  in 
form  of  a  curtain. 

Ectropion  often  occdrs  during  the  course  of  a  blenuorrbixaf  but  the  lid  may  be  essilj  t 
and   the  -conditiou  thati  prerentad   from  becoming  permanent,  wtiicb   eiisily  occars  wIiitd  | 
feplacemetit  is  neglected,    £rcr»iou  of  the  lid  geuerally  reitfltA  Froiu  ejamsj  bandlinj;  of  it  byl 
patient  or  bis  attendants^  bnt  somctimeji  of  itd.elf»    By  the  sweHiog  of  tbe  lids  ojid  of  the  [4lp 
folds,  the  former  are  presaed  forward,  and  put  rery  much  on  tbe  attetch.    The  rcaisLsnct  k 
greatest  on  the  boi-dera  of  tbe  lida^  on  account  of  tbe  drmoess  of  the  cartilage  aod  the  lig 
attiQjied  lo  the  orbital  border,  and,  therefore,  these  are  bulged  out  les3  than  tbe  surf&ces  of  tiiel 

Tbe  rei»uU  b,  that  the  pidpebral  Etrclliug  appears  dirided  by  the  deeidy-iateriectia^  I 
borders  itito  two  oval  obliquclj-situatcd  swcUiugs,  If,  now,  tbe  greatly -e welled  palpebnl  J 
baa  once  an  opportunity  to  come  between  the  globe  and  the  intersecting  border  of  the  tid^  I 
eaaily  bulged  forward  from  the  eiterriJil  preasure  eierted  upon  it^  ajidj  the  cartilage  alliebedl 
the  palpebral  conjunciivo  being  irritated  also,  the  Hd  is  everted.  Tbe  pressure  from  the  edgs  of' 
the  lid  acts  on  the  base  of  the  tumor,  which  is  forced  outward.  Tbe  resscls  are  c^^roprfssed.  lal 
thus  congestion  claused,  and  an  enUrgcmcnl  of  the  swelling  by  serous  exudation.  Rcplir^meot 
then  becomes  more  difficult,  and  is  at  last  impossible.  This  is  particularly  the  case  wh^n  tbt 
tarsus  is  iofoU'cdj  becoming  soft  and  gradually  dialcnded.  The  lid  can  net  then  prifiiatt 
its  normal  position  af^er  the  decrease  of  tbe  conjunct tral  swelling,  and  it  baa  been  ardOd^lf 
replaced. 

Treatment — ^^  should  endeavor  to  prevent  the  inoculation  of  the  other  oofl- 
jnnctiva,  bj  the  tnmsference  of  the  very  contagious  secretion,  aho  to  keep  awij 
all  sonrces  of  irritation  from  the  affected  eye,  and  ihag  place  it  in  tbe  m%9t  favor- 
able condition  for  recovery.  We  also  aim  to  overcome  the  proliferatiim  of  liss«e, 
find  thu!^  avoid  the  residts  which  make  hlennorrhoea  a  disease  very  mnch  to  \A 
ftared, 

1,  a.  When  one  eye  only  is  affected,  the  healthy  one  should  be  eftTefaUy  cohered  fe J 
a  hermeiical  bandng:e,  in  order  to  prevent  contagion.  The  ordinary  protective  biuid- 
age  is  easily  displaced  daring  sleep,  ^nd  when  patients  are  restless.  Besides^  tht 
flannel  and  cliarpie  are  too  permciible  to  great  quantitiea  of  thin  flnid  prodiictft*  On 
the  contrary,  the  so-called  hermttical  or  collodion  bandage  (^Gra*'/ir)  affords  p©rfe*l 
tt>rotection,  when  it  h  well  applied,  and  is,  therefore,  to  be  nrgenily  recommended. 
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Ia  order  to  apply  it,  the  closed  lids  are  tbicklj  covered  by  small  and  loose  buDohei 
of  oharpie,  and  the  sarroonding  depressions  filled  np ;  a  piece  of  oiled  silk  is  then 
placed  upon  this,  and  over  this  a  double  one  of  linen,  of  oval  shape.  After  it  has 
been  evenly  fitted,  the  edges  of  the  linen  covering  are  to  be  carefally  fastened  with 
collodion  all  around  the  orbit,  without  leaving  even  a  small  opening,  and,  finally, 
the  surface  la  to  be  painted  over  several  times  with  the  same  material.  We  may  lifl 
up  this  covering  daily  or  every  two  days,  in  order  to  assure  ourselves  of  the  con- 
ditioa  of  the  eye,  and  in  case  it  is  still  unharnned,  it  may  be  again  attached. 

The  tnggtstion  to  cover  the  whole  eye  with  a  glass  coating,  and  thus  to  render  the  use  of  the 
afleeted  globe  poetible  (SfulUn),  is  scarcely  practicable.  The  dense  rapor  which  arises  from  the 
eoqjnoctiTa  and  cutis  is  not  here  taken  np,  as  in  the  collodion  bandage,  by  the  charpie,  and  may 
become  dangeroos  to  the  eje,  causing  catarrh,  Ac. ;  while,  on  the  other  hand,  the  greatest  portion 
of  it  precipitates  on  the  inner  side  of  the  glass,  and  nullifies  the  chief  advantage  of  the  method,  i.  e, 
the  power  of  using  the  eye.  Agua  ehhri  deserves  to  be  mentioned  as  a  substitute  for  the  bandage^ 
on  aoeount  of  its  disinfecting  power.  When  we  can  not  use  the  collodion  bsndage,  the  charpie  may 
be  saturated  in  the  chlorine  water.  When,  however,  we  can  not  trust  the  protective  bandage,  appU* 
eaiioos  of  dilute  aqua  eJUori  afford  some  protection.  It  is  scarcely  advisable  to  drop  it  in  the  ey€^ 
oo  aeooant  of  its  irritating  effect  (Oraefe), 

h.  Those  abont  the  patient  should  be  warned  from  any  unnecessary  contact  with 
him,  or  with  any  thing  that  he  uses.  The  attendants  should  see  to  it  that,  after  each 
aadatence  tbey  render  the  patient,  they  wash  the  hands  with  soap  and  water, 
and  especially  avoid  any  contact  with  their  own  eyes.  The  linen  of  the  patient, 
and  especially  the  bed-linen,  the  handkerchief,  towels,  &c.,  are  only  to  be  used 
again  after  boiling  with  soap  and  water. 

e.  If  a  gonorrhoea  exists,  it  should  be  cured  as  quickly  as  possible.  The  patient 
thould  avoid  unnecessarily  touching  the  genitals,  and  carefully  cleanse  his  hands 
after  any  contact.  This  is  necessary  to  avoid  new  inoculation,  for  nothing  is  more 
dangerous  than  a  relapse  of  a  blennorrboBa. 

dL  If  by  accident  any  blennorrhoeal  or  gonorrhoea!  secretion  has  been  transferred 
to  healthy  conjunctiva,  a  few  drops  of  a  solution  of  arg.  nit,  hi-chlaride  of  mercury , 
aq,  ehlori,  or  common  salt,  if  nothing  else  be  at  hand,  are  to  be  immediately  placed 
in  the  conjunctival  sac,  and  brought  in  contact  with  all  points  of  the  mucous  mem- 
brane. If  this  be  done  within  a  very  short  time,  we  may  reasonably  hope  that  on 
inflammation  will  not  occur.  If  it  be  done  later,  there  is  slight  hope,  or  none  at  all, 
of  preventing  its  occurrence. 

e.  So  long  as  the  affection  retains  the  blennorrhoeal  form,  the  patient  should  not 
leave  his  bed.  In  hospitals,  care  should  be  taken  that  there  are  not  many  persons 
put  together  in  one  ward.  The  rooms  should  bo  kept  as  clean  as  possible,  well  ven- 
tilated, not  over-heated,  and  protected  from  bright  and  irregular  light  by  curtains 
and  lamp-shades.    The  patient  himself  should  be  kept  as  quiet  as  possible. 

S.  As  to  direct  treatment,  it  is  well  to  be  remarked,  that  the  principal  danger  in 
blennorrhoea  is  a  continuation  of  the  inflammation  from  the  conjunctiva  npon  the 
eomea,  and  that  this  continuation  occurs  the  more  easily,  the  greater  is  the  severity 
of  the  inflammation.  According  to  this,  the  participation  of  the  cornea  is  favored 
by  every  thing  which  can  keep  the  inflammation  at  a  certain  higlit,  or  cause  it  to 
ran  higher.  So  long,  then,  as  the  relaxation  of  the  cornea  is  not  very  marked,  the 
treatment  of  the  blennorrhoea  should  be  predominantly  antiphlogistic,  and  this 
sbould  be  the  more  energetic,  the  more  prominent  the  sthenic  character  of  the 
26 
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ififlamraatioD^  The  beit  mean  a  for  tbis  are  strict  antiplilogktiG  regimen^  local  blood- 
letting, and  oold  appUeations, 

a.  Iced  o'iin praxes,  wbich  are  freque ntlj  changed,  nre  macb  to  b^  preferred  to 
all  other  means  for  the  ptarpose  of  applying^  eold.  It  ib  only  in  case  of  ti&vemiif 
that  olothg  dippeil  in  cold  water  are  to  be  sobntitnted  for  them.  When  the  indrim- 
mation  la  very  aevere,  tliey  are  to  be  nninterrnptedly  contmned  daj  and  night,  until 
the  local  ten^peratare  of  the  orbital  region  haa  been  rednced  to  the  noniid  standard. 
When  the  iaflauimfltiofi  i*  lesi  ie?ere,  rpplicationa  of  cold  at  iiitervijls  la  aufficieat, 
BiDce  exoeaalvo  abstraction  f»f  heat  may  even  do  harm, 

I,  Local  bloodletting  ia  eapeciall/  of  admntago^  before  and  doring  the  exnoer- 
batlons  of  the  indammatorj  process  Bnt  when  tKe  rodne.«^8  u  intent,  the  an- filing 
great,  hard,  and  tenee,  and  when  beaidea  there  is  much  heat ;  vhen  the  inflAmma- 
topy  pain  ia  very  BCTere,  and  the  uae  of  cold  does  not  prore  to  bo  sufficient  to  reduce 
(hese  aymptotTis,  we  should  not  wait  for  the  exacerbations,  hut  in  eonaideration  of 
the  suffering  of  the  patient,  and  the  danger  of  the  come  a,  phonld  proceed  immedi- 
ately to  the  application  of  a  number  of  leeches,  and  repeat  this  ac<;ording  to  neceaaitj. 

A,  If  the  danger  appears  very  greats  it  will  be  well  to  make  a  horizontal  ineisioEi 
En  the  external  cantlms^  throtigh  the  in  teg  time  nt,  but  avoiding  the  oo^junctlTa,  in. 
order  not  to  &vor  the  oceurrence  of  an  ectropion.    {Oratfe.) 

Several  renouB  and  arterial  braQeheis  being  met  with  in  An  eh  an  iocUioiit  which  is  MToni 
lines  loog,  Iho  hemorrhage  it  geaeranj  rerj  abuudaDt^  bat  it  may  be  eoailj  ttepped.  Oa  th« 
atli<rr  batidt  the  pressure  wbicb  lh«  swelled  conjuDctiTiii  and  lo  some  eirteat  the  g1ot>e,  hare  no 
Buetam  from  Uie  lid»  retiderod  vorj  sligbtlj  di«teaiibU  by  the  iofteoitig  of  tlie  cafiiluge,  ii  con- 
siderably lesBoned,  The  relief  to  the  cireuUtioa  by  the  direct  evacuation  of  blood,  lUid  by  the 
IcsaeaiDg  of  the  exceasire  external  presstire,  improTea  the  nutrition  of  the  affected  p*rts»  It  la 
ODirersallj  rccogtiiEfid  Uiftt  it  fsrors  the  resolution  of  the  existiog  dlstarbaoce«  in  serere  bleanor- 
rhoea  with  great  teDsion  of  the  parts. 

If  the  cornea  has  began  to  be  turbid  at  any  points,  or  even  if  ulcers  exist,  which, 
in  the  severity  of  the  inflammation,  threaten  a  sudden  extension  and  destruction  of 
the  cornea  to  a  great  extent,  we  shall  have  the  most  reason  for  trying  this  means  of 
treatment. 

Scarification  and  exsection  of  the  chemotic  conJoDctira,  which  were  fbrmerlj  much  recom- 
mended, are,  M  least,  rerj  untmstwortbj  in  their  curative  action.  Thej  are,  besides,  open  to 
the  objection  that  granulations  readily  arise  on  their  surface,  which  become  cicatrices,  and  cause 
a  great  tendency  to  constant  irritations  of  the  eye,  and  often  eren  lead  to  incurable  pannus. 

d.  If  deeply-penetrating  corneal  ulcers  have  already  oocnrred,  which  have 
become  or  threaten  to  be  perforating,  the  same  rules  of  treatment  hold  good  as 
in  primary  corneal  ulcers.  But  a  paracentesis  or  iridectomy  in  the  coarse  of  a  blen- 
norrhoeal  process  should  be  avoided,  because  the  inflammatory  reaction  in  the 
vicinity  of  the  edges  of  the  wound  is  very  apt  to  excite  extensive  ulcerations. 
Besides,  the  operation  may  deter  us  from  the  energetic  use  of  the  irritants  which  the 
main  disease  imperatively  demands. 

€.  We  need  give  ourselves  no  trouble  about  the  use  of  internal  remedies.  Mildly  acidaloai 
drinks,  bariey-water  with  nitre,  Ac,  may,  however,  be  used  with  advantage  when  there  is  much 
fever.  Mercurials  should  be  avoided ;  even  the  inunction-treatment  has  been  tried  and  found  to 
exert  no  marked  influence  on  the  course  of  a  blennorrboea.  Enemeta  and  eccoprotios  may  be  used 
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ftr  WKj  eonstfpation  of  the  bowels.  Narcotics  geDerallj  do  no  good  so  long  as  the  seyeritj  of  the 
inflammation  is  ansabdaed  by  the  antiphlogistic  treatment;  but  when  this  basbeen  accomplished 
tbej  are  scarcely  Indicated. 

8.  One  of  the  most  important  doties  in  the  treatment  of  blennorrbcea  is  the  oare- 
fal  removal  of  the  secretions.  That  which  ezndes  from  the  palpebral  fissnre  is  best 
removed  by  a  little  banch  of  picked  lint ;  all  rubbing  is  to  be  avoided,  since  it  ea&iily 
leads  to  excoriation.  For  the  purpose  of  cleansing  the  coi^junctival  sac,  a  stream  of 
oold  water  may  be  conducted  upon  it,  while  the  patient  is  lying  down.  As  long  as 
oold  applications  are  being  made,  the  patient  will  not  bear  tepid  ones,  on  acconiit  of 
the  great  change  in  teinperatnre.  The  stream  of  water  is  best  conducted  upon  the  eye 
from  a  sponge.  Syringing  the  eye  is  very  dangeroos.  The  flaid  may  easily  spirt  back 
in  the  eye  of  the  attendant;  besides,  it  is  very  irritating.  The  palpebral  folds  should 
be  exposed  by  everting  the  lids  daring  the  cleansing,  or  the  oi>eration  wiU  not  be 
thoroughly  done. 

These  manipnlations  should  not  be  undertaken  too  often,  because  they  hecome 
irritating  and  increase  the  inflammation.  Generally  speaking,  five  to  six  deansings 
within  twenty-four  hours  is  the  right  number.  Any  more  ablutions  increase  the 
■welling,  render  it  tenser  and  hotter,  and  make  it  exceedingly  sensitive  to  any  ood*> 
tact,  and  thus  the  condition  becomes  considerably  worse. 

If  crosts  hare  formed  on  the  lids  and  lashes,  they  should  be  softened  by  applications  of  cold 
water  before  they  are  removed ;  tepid  water  should  not  be  used  until  the  cold  applications  have 
been  abandoned.    When  there  are  excoriations,  an  ointment  should  be  applied. 

In  blennorrhoea  of  a  milder  form,  with  an  inflammatory  product  wbich  has  a 
decided  mucous  character,  we  do  well  to  confine  ourselves,  during  the  increase 
of  the  infiammatory  action,  and  when  it  is  at  its  hight,  to  a  strict  antiphlogistie 
treatment,  as  has  been  previously  described,  in  connection  with  the  cleansing  with 
water.  Astringents,  caustics,  and  all  irritants  are  not  indicated  under  such  circum- 
stances, and,  according  to  very  large  experience,  are  harmful  rather  than  usefbL 
They  are  only  advantageously  used  when  the  inflamed  coi\junctiva  is  relaxed. 

In  true  pyorrhcea,  however,  where  the  decomposing  power  of  the  inflammatory 
product  comes  into  consideration,  cleansing  with  water  can  only  prevent  the  harmful 
influences  of  the  secretion  upon  the  cornea,  when  it  is  kept  up  day  and  night  with 
very  short  intervals ;  but  this,  as  has  been  said,  can  not  be  borne  even  if  it  were  possible 
to  carry  it  out  We  are  obliged  to  employ  these  means,  which  may  for  a  time  check 
the  purulent  secretion  by  a  chemical  alteration  of  the  most  snperflcial  layers.  An 
opportunity  is  thus  afforded  the  surgeon  of  carrying  out  an  energetic  antiphlogistie 
treatment  during  the  intervals. 

Besides  the  nitrate  of  silver,  we  may  use  bichloride  of  mercury,  alum,  sulphate  of  sine,  sulphate 
of  copper,  as  such  applications.  All  these  have,  in  addition  to  their  destructive  effect,  an  astringent 
action,  by  which  gentle  contraction  of  the  walls  of  the  vessels  and  uf  the  connective  tissue  is 
caused.  The  nutrition  of  the  organic  material  is  impaired,  and  thus  the  amount  and  quality  of 
the  inflammatory  product  is  influenced.  Nitrate  of  silver,  however,  is  to  be  preferred  to  all  other 
remedies.  It  has  the  g^atest  chemical  power,  irritates  the  least,  its  action  being  limited  to  the 
surface,  while  the  other  remedies,  if  used  in  strong  solutions,  act  very  deeply,  and  therefore  more 
readily  excite  irritations,  which  are  especially  to  be  avoided  on  account  of  the  cornea. 

During  and  before  the  highest  stage  of  true  pyorrhcBa,  weak  collyria  of  one  to 
three  graina  of  nitrate  of  silver  to  an  ounc^  of  water  are  most  to  be  recommended. 


m$ 
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They  *br«ild  be  dropped  in  immedi&telj  aftcf  the  careful  clpanaing  of  Uie  coajuj 
dvid  sna  The  IJcU  sliould  be  freely  mav*?d  about,  and  thw.^  solation  brought  in  t 
Uct  with  all  the  folds  of  the  conjunctiva,  and  left  in  the  sac  mitil  ita  imiiidiUM  d 
langfiir  incrtmaea,  Thim  a  litUc  mi>rc  of  the  collyrinm  may  he  dropped  in.  U  i 
eaound  appU cation  do  not  cau^  any  more  turbidncfls,  the  lids  may  be  closed, 
Rold  applicationa  energetically  used  mitil  &  repetition  of  the  application  1$  i 
manded. 

The  inatiUabioii  of  Qven  w^k  Bolutioni  of  nitrate  of  sO  t«r  b  nol  petf^efilf  fret  from  I 
It  mint  be  ctrnfeutid  that  ita  imtotire  effect,  in  a  decidedly  irthenic  charftcter  of  tb*  i 
motion,  IB  duAdronta^eouft,  aad  ui^y  become  very  dentractif  e.     The  cbemJciJ  nWect  tst  tfa«  * 
npem  tbo  oora^fc.  wbioh  i»  Bmrcely  to  be  »?oi4e*i  should  h&  (xmnidered.     The  conuaita 
pirivod  ol  it»  luktural  prot«<]tlon  by  the  Iom  of  the  epithelm!  layer,  wid  tbu^  became^  lacm  i 
■liiTe  to  the  purolvat  v^rolioa  ap  wi^ill  a»  to  the  REib3W]aeat  inntillatioiiB  of  the  ftolatianii 
nitrati}  of  ailviit,     Consid^^ring  tbeae  IftuU^  lODta  hskve  enMrely  giveo  a^  the  lue  of  «oltitipQil 
nitrate  of  nlver  as  eye-drapB.     Initead  of  namg  them,  ther  P^^eil  tbe  eapparalitjg  ooaj^ 
oaoe  ia  twice  a  day,  with  the  mtrate  of  sUTer  In  iiiab«tvtcef  or  with  the  mitigated  njlntil 
ejlver  (nitrate  of  Jitiver  and  nitrate  of  potash),  or  they  pencil  it  with  strong  vO'lntioQi  of  niti 
of  lilTef ,  SB  i«  doae  in  ttacboma,     tt  oam  not  be  d«mi?d  that,  by  the  cti^refid  ezuploTmcoi 
thii  metiiodf  tbe  cornea  can  be  certainly  protected  from  iiijury,     Y^i't  the  ennTmodji  tvd 
tbo  lidfl,  tbe  impOBHibility  of  everting  them  on  itecoant  of  the  Donjmicti?al  uifcanje«<>eno«,  j 
dera  it  almoet  imposfrible  to  penoil  the  whole  (sonjxinctival  unrfijce. 

There  ato  aUo  decided  dtiaiiTaniog'SA  In  the«6  oautiiTizationi;.     In  nsinj^  the  Bolid  itick,  I 
depth  of  tbe  Aotioa  can  not  olwa^i  be  limited  an  we  with,  oa  accoatitof  its  dc^iqneMcenoe ;  : 
tberraoro,  too  strong  a  canteriiation  may  oanne  cteatriee*  on  tbe  conjnnctin^    Thv  i 
Lrritation  of  tbe  doagbf  formed  after  a  Bovere  application^  ibonld  aloo  be  Donjidercd, 
iiloQgb  iff  den4«;r  and  more  rigid,  aad  conioquontlir  a  groater  irritital^  the  more  rtgorooilj  i 
canitic  ia  employed. 

It  moAt  be  erident  that  tbii  irritation  caitu«  Aorioiui  coaseqcenoefl  m  proportion  to  I 
■ererity  of  the  inflammation.  The  preHsare  of  the  §lough,  and  the  diMcalty  of  its  leptfkll 
by  tbe  movomcntn  of  tbe  ltd«,  inoroaa^  with  the  amoant  of  the  »wellin^  and  tenaLon. 

From  tbii  we  may  theoretically  conclnde  that  the  advantages  of  t«!?ere  catiterin.ticaii  i 
considorablj  lessened  bj  tbe  eSbcte  of  tbe  alongb  wbicb  they  coxue,  Rxperienjyt  oontiima  I 
theory. 

A  number  of  exbanBtive  and  unprejudiced  orpertment«  baTc  ihown  that,  in  a  com  of  pom- 
lent  con  June  tivitia  bnving  a  Hthenic  character,  no  preference  can  be  given  to  the  •at&  of  t^ 
solid  stick  or  penoiling,  over  that  of  weaJ£  soJutioBs  droppt>d  in  tJaci  &ya  Indeed,  tbe  Utter 
fe  to  be  preferred. 

Nitrate  of  silver,  excellent  as  its  action  may  be  as  a  caustic  astringent,  interferes  with  tlie 
energetic  combating  of  tbe  inflammatory  process,  on  acconnt  of  its  irritative  ef[&±.  It  ii, 
therefore,  in  a  certain  sense,  to  be  considered  an  injorious  agent. 

4.  In  a  mild  attack  of  blennorrhoea,  having  chiefly  a  mucous  secretion,  it  is  time 
to  pass  over  to  the  use  of  astringents,  when  the  following  symptoms  have  showB 
themselves :  When  the  inflammatory  redness  has  decreased  or  changed  into  a  gray- 
ish or  yellowish  hue,  from  the  deposition  of  turbid  cells  on  the  surface  of  the  coi*- 
junctiva ;  when  the  swelling  becomes  softer,  relaxed,  its  temperature  only  slightly 
elevated,  and  the  secretion  is  still  very  abundant  Penciling  the  conjunctiva  onc^ 
a  day,  at  most  twice,  with  a  solution  of  five  to  ten  grains  of  nitrate  of  silver  to  tb< 
ounce  of  water,  is  generally  the  best  method  of  application.  In  beginning  thii 
Ijcatment  great  care  is  necessary.  We  must  particularly  observe  whether  the  in- 
flammation increases  again  after  the  application  ;  if  this  be  the  case,  we  should  pra 
ceed  again  to  the  antiphlogistic  treatment 

5.  If  the  lid  has  become  everted,  it  should  be  replaced  as  quickly  as  possible 
It  wiU  generally  be  the  lower  lid  which  requires  bringing  back  to  the  normal  pod 
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tkm.  For  this  purpose  we  grasp  some  of  the  cilia,  draw  the  border  of  the  lid  as  far 
tway  as  possible,  at  the  same  time  bringing  it  upwards,  and  with  the  index-finger 
of  the  other  hand  pressing  the  protruding  portion  between  the  surface  of  the  globe 
and  the  cartilage  of  the  lid.  When  the  swelling  has  disappeared  from  the  level  of 
the  border  of  the  lid,  we  let  go ;  it  easily  returns  to  its  normal  position,  and  the 
tension  of  the  edge  of  the  lid  prevents  the  tumor  from  returning. 

But  if  the  tarsus  has  become  softened  and  elongated»in  a  horizontal  direction, 
the  border  of  the  lid  can  not  keep  back  the  swelled  palpebral  fold,  and  the  lid 
retains  again  to  its  abnormal  position.  Then  the  treatment  of  the  blennorrlioea 
fhould  be  energetically  continued,  and  the  lid  left  for  the  time  in  its  false  position, 
since  all  attemipts  to  retain  it  in  its  place  will  result  in  harm.  But  when  the  secre- 
tion has  become  less,  the  replacement  should  be  immediately  undertaken,  and  the 
lid  held  by  a  proper  bandage.  Closing  the  palpebral  fissure  by  long  strips  of  isin- 
glass-plaster, about  two  lines  broad,  will  be  sufficient  to  keep  the  lid  in  its  normal 
position.  It  will  be  safer  to  place  a  bunch  of  charpie  on  the  swollen  lid,  covering 
the  swelling  and  the  lower  lid  again  with  a  fiatter  piece,  and  fastening  the  whole 
with  a  flannel  bandage.  Sometimes  a  few  days  siiffice  to  replace  the  lid,  and  to 
cause  the  conjunctival  swelling  to  disappear.  Quite  an  amount  of  relaxation  of  the 
lid  and  of  the  conjunctiva  is  apt  to  remain,  however,  and  frequently  a  trachoma- 
tous swelling  in  the  latter.  In  order  to  remove  this  swelling  we  should  pencil  the 
oomjtmctiva  daily  with  an  ointment  of  sulphate  of  copper,  or  with  solutions  of 
nitiBte  of  silver  of  medium  strength,  as  in  the  treatment  of  trachoma. 

Authorities^— JZ&2«,  Ueber  den  Bau  and  die  Krankheiten  der  Bindehaal  Wien,  1828,  & 
fl2, 104,  ei  aeq.,  die  sog.  con  tag.  o.  egypt.  AugenentzQndang.  Stuttgart,  18S9,  S.  BQ.~^Piring€r^ 
Die  BLennorrhoB  am  Menschenatige,  Graz,  1841,  S.  7, 15,  40  et  aeq. — Gulz,  die  tog.  egypk 
AngeBentsandang,  Wien,  1850,  S.  32,  49  et  neq.—ArU^  Die  Krankheiten  des  Angea,  L  Ftag, 
l«tt,  a  1^  40  et  aeq.— Stellwag,  Ophth.  IL  &  782,  781— Fran*  und  Martton,  kL  Monatk 
18691  &  Va.'-FiBeU,  Zeiteohrift  der  Wien.  Aerzte,  1861,  Woohenblatt,  S.  Vl.—Oraeft^ 
Deatw^heKUnik,  18(H  &  79 ;  A.  f .  O.  L  1.  &  168  et  aeq.  ;  IL  2.  &  242 ;  YL  a  &  123, 124, 127; 
DL  2.  &  122;  X.  2.  a  191,  193,  196.— Snellen,  kL  MntbL  1864,  Q.  894.— TF«lr,  ibid.  1863,  & 
hl&.—NUfMt8ehek,  Prag.  Vierteljahrsohft  101.  Bd.  S  70.— Oosaelin,  Schmidt*!  Jahrb.  127. 
Bd.  &  204;  134.  Bd.  &  75.— JTooren,  Ophth.  BeitrEge,  &  71.— Kdmpf,  Virohow'i  Jahreaber. 
18BB.il  S.48QL 


4,    Ophthalmo-blennorrhoea    infantum. 
Ophthalmia    neonatorum. 

rrom  a  purelj  Bclentifio  point  of  TieWj  a  mucous  di&cliarge  from  ite  ©y«a  of  olsH* 
dr^n  G&n  not  be  regarded  as  a  peculiar  farm  of  coujunctivkia^  In  individufil  caaei 
it  is  flometimed  a  catarrhat  loilammatiQii,  iometimefl  it  Is  a  pure  blennLorrbuea,  or  on^ 
IndinlDg  to  dtpbtheritic  bleDnorrhceLi*  Again,  it  appears  under  the  form  of  trachomiL. 
Practical  J,  however,  a  di  vision  of  the  opliLlialmo-bleiinorrli<Ea  of  infants  h  de^yira^ 
ble^  Eince  tbo  peenliarities  of  the  infant  organism  modify  not  onlj  the  course  and 
reaults,  but  abo  the  treatment,  to  a  considerable  degree.  We  majr  distinguish  two 
different  forms — the  catarrhal  and  blennorrhoeaL  The^se  are,  however,  connected 
together  by  numerous  intermediate  formSf  and  there  often  occur  cases  which  maj  be 
counted  with  either  variety, 

SymptOina^The  most  prominent  symptom  is  ^e  BweHtng  of  the  parta.  This  is, 
■a  a  rule,  very  great,  and  it  is  only  in  the  milder  forms  of  the  inflammation  that  tt 
is  alight.  The  delicaicy  and  looseners  of  the  infantile  tisane  is  very  favorable  to 
great  exudation.  Even  in  slight  cases  the  lids  tht^n  appear  a^  large  tumur*i,  in  front 
of  the  orbital  opening.  They  are  immovi^ble,  and  the  palpebral  fissure  apEie^trs 
dosed*  Tlie  upper  lid  often  is  poshed  over  the  lower*  nearly  completely  covering 
iL  The  palpebral  conjunctiva  is  generally  very  pntfy  and  relaxed.  The  palpebral 
fold  projeots,  on  drawing  the  lid  away  from  the  eye,  as  a  large  swelling,  tmd  there- 
fore readily  caases  eversion  of  the  lid,  with  all  its  conseqaenoes.  The  ocular  con* 
junctiva  is  very  often  puffed  up  like  a  wall  all  around  the  cornea,  so  that  the  latter 
appears,  as  it  were,  buried  in  the  swelling. 

In  the  catarrhal  form,  the  swelling  has  rather  the  character  of  pnre  or  congestive 
eedema.  The  secretion  is  less  abundant,  or  is  not  dense,  and  contains,  together  with 
flocculi  and  lamps  of  thick,  turbid  macus,  a  large  proportion  of  pus-elements,  and 
hence  looks  like  pore  pus. 

In  the  blennorrhoeal  form,  the  swelling  is  always  chemotic,  greatly  reddened, 
hard,  and  tense,  therefore  shining,  hot,  and  exceedingly  sensitive  to  the  touch.  There 
is  severe  pain  and  photophobia,  and,  as  a  rule,  active  fever.  Subsequently  the 
swelling  loses  its  erysipelatous  appearance,  becomes  soft  and  wrinkled,  while  its 
color  is  bluish,  the  temperature  and  sensitiveness  decrease.  The  secretion  is  very 
profuse.  It  is  constantly  evacuated  'from  the  conjunctival  sac,  and  often  runs  in  a 
stream  down  the  cheeks,  excoriating  the  integument,  and  thus  causing  inflammation. 
Particularly  on  a  forcible  opening  of  the  generally  spasmodically-closed  lida,  a  con- 
siderable amount  of  the  peculiar  secretion  flows  out.  This  is  generally  very  con- 
sistent grayish  or  greenish  pus,  having  mucous  flocculi,  and  only  occasionally  con- 
taining fibrinous  deposits.  It  sometimes  appears  of  the  consistency  of  cream,  again 
thinner,  and  even  like  whey.    It  is  always  seen  intimately  mixed  with  the  tears. 

Caxuies.— It  is  more  than  probable  that  bright  light  on  the  eyes  of  the  newly- 
oorn  may  induce  this  form  of  ophthalmia.    Sudden  changes  in  temperature  may  also 
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produce  it,  and  are  often  spoken  of  as  oaoses  of  the  disease.  It  is  andeniable,  how- 
erer,  that  the  most  common  soaroes  of  the  affection  are  the  impure  air  of  a  room  filled 
with  ezcrementitial  exhalations,  smoke,  dost,  or  acrid  yapors,  as  well  as  the  mastr, 
damp  air  of  an  unventilated  room,  nncleaoliness  of  the  dothlDg  and  body  of  the  child, 
as  well  as  nncleanliness  of  the  hands  of  the  attendants.  The  children  of  the  poorer 
classes,  especially  in  large  citiei«,  are  mnch  more  frequently  attacked  than  children 
who  are  well-cared  for.  The  same  is  true  of  foundling  hf  spitals,  where  all  these 
deleterious  influences,  as  well  us  others,  may  act,  as  it  were,  in  a  concentrated  coi^ 
dition  apon  the  poor  little  ones,  and  thus  make  the  percentage  of  the  affected  ooes 
Tery  large.  Sporadic  cases  are  seldom  wanting  in  these  institutions,  and  very  often 
their  number  becomes  enormons.  The  disease  appears  as  an  endemic,  in  which  not 
only  infjBints,  but  also  children  of  from  one  to  two  or  more  years  old,  are  involved,  aa 
well  aa  the  nnrses  and  attendants. 

TIm  proportioD  of  those  affecte<i,  and  the  relative  number  of  the  sererer  and  milder  forms  of 
the  disease,  may  be  rery  different.  E?en  daring  the  same  endemic,  yariations  are  observed.  Bat 
generally  the  number  of  milder  cases  is  by  far  the  greater.  True  blennorrhosal  forms  are  usnally 
fbond  in  a  relatively  small  proportion.  It  is  rare  that  they  exceed  the  number  of  the  catarrhal 
sflfoctions.  What  produces  this  variation  is  not  decided.  It  is  probable  that  the  character  of  tha 
sodemic  is  chiefly  dependent,  according  to  the  time  and  circumstances,  upon  various  unfavorable 
ooodltions  under  which  the  foundlings  live,  and  which  result  from  the  collection  of  children  and 
anrses  in  one  room,  and  from  the  greater  or  less  facility  of  ventilation,  and  a  sufficient  airing  of  the 
bed-Unen.  But  all  tbis  by  no  means  fully  explains  the  variability  in  the  severity  and  extent  of  an 
endemic,  and  therefore  there  remains  considerable  room  for  the  acceptance  of  a  varying  gmUu» 

There  is  a  great  tendency  to  ascribe  an  especial  influence  to  the  constitution  of  the  patient  upon 
the  severity  of  the  process  and  the  kind  of  secretion.  But  the  variability  in  the  character  of  a 
tingle  endemic,  when  compared  with  the  great  stability  which  prevails  in  the  material  condition 
of  the  children,  prevents  us  from  considering  this  as  more  than  a-  subordinate  influence. 
It  is  certain  that,  during  tbe  same  endemic,  strong  and  well-nourished  children  are  often  affected 
with  the  severest  forms  of  the  disease,  while  feeble  little  ones  have  only  a  slight  catarrh.  If,  in 
t  bad  endemic,  the  badly-nourished  children  furnish  the  largest  number  of  severe  cases,  we  may 
explain  it  by  the  fact,  that  such  children  are  far  more  numerous  than  healthy  ones  in  foundling 
hospitals. 

But  inoculation  ccrtaiuly  should  be  considered  as  a  cause  of  purulent  ophthal- 
mia in  fuundling  hospitals.  It  is  a  very  important  factor  in  the  spread  of  the  disease, 
particularly  if  the  unfavorable  coDdiiions  have  already  caused  a  great  number  of 
persons  to  be  affected  with  blennorrhosa.  The  necessary  handling  in  the  case  of  the 
children  furnishes  an  exceedingly  favorable  opportunity  for  the  transference  of  the 
oontagious  material. 

Bach  a  transference  of  blennorrhcBal  secretion,  not  only  from  the  oopjunctivai 
but  also  from  the  mucous  membrane  of  the  mother's  genitals,  actually  does  exist, 
and  often  causes  sporadic  cases  of  purulent  ophthalmia. 

Mnch  importance  has  been  ascribed  to  the  passage  of  the  child's  bead  through  a  vagina 
affected  with  bleonorrboea.    (Maeketme,) 

Tet  this  is  certainly  not  a  very  frequent  cause  of  purulent  ophthalmia.  The  ejres  of  the  child 
ars  closed  during  parturition,  and  are  also  covered  by  sebaceous  material;  hence  inoculation  at 
that  time  is  scarcel)r  postfible.  Moreover,  children  are  ofUn  attacked,  wLose  mothers  have  no 
morbid  genital  secretion.  Tbe  time  of  tbe  outbreak  of  the  disease  shows  that  the  inoonlatioo 
must  occur  at  a  later  period  than  that  of  birth. 

In  tbe  existence  of  a  blennorrhoeal  aflection  of  either  mother  or  nurse,  there  are  very  maaj 
opportonities  for  inoculation,  especially  if  the  mother  be  at  all  uncleanly  in  her  habits. 


392  OPHTBALMIA    KEOSTATOBUlf. 

!t  j0  ftTfln  poffstbte  tbftC  (be  loebid  dbchnrgtt  msf  ^tq  ri^  toopbthAlmia  ne^^natortmi  bj  bdB^ 
placed  OD  tb«  GODjyuctiTfl.  Jt  i«.  of  course,  true  Ihat  tbe  db^ns^  often  begitii  ju»t  oflcr  birth,  bitl 
it  COD  not  be  denied  tbiLt^  in  a  ror/  great  oumbor  Qf  cased,  it  tirast  oecar?  iu  from  two  to  four  weeka 
Afler. 

Coiirf€, — TLe  ophtlialmia  alraoBt  always  appears  at  first  on  one  eye  alone,  the 
♦  other  being  nffeeted  some  dnys  after,  if  it  ia  not  prevented  by  great  care.  The 
tran^^ference  of  the  secretion  from  one  eye  to  the  other,  seems  to  be  the  usti^  ongin 
of  the  disease  Ic  the  second  eye* 

In  the  beginning,  the  jritfaiiimiiitory  symptoms  usaally  predominate^  and  the 
oharoctei'Jstie  secretion  is  uot  very  abundant.  If  the  disease  be  lest  severei,  the 
hj^rffimia,  swelling,  and  local  heat  geoerfdly,  increase  more  sluwlj,  and  it  is  ofteu 
from  five  to  ergljt  days  before  thej  have  reached  iheir  hight  In  tJie  wo  rat  ca^»^ 
however,  one  or  two  days  are  often  snificient  to  fully  develop  the  chetnosia.  Having 
reached  its  higlit^  the  in^ammatioa  generally  remaina  at  this  point  one  or  more 
days,  while  the  secretion  evidently  increasea,  and  enables  ua  to  reoogniie  the  real 
chara<3ter  of  the  proeeiis  ai^  a  catarrh  or  blennfTrrhe^a.  Then  ihe  awollen  parts  be^in 
to  be  relaxed  more  and  more,  a  profnese  secretion  ocoui^ing  at  the  same  time,  Th« 
atifectioQ  generally  remains  fur  some  time  at  this  atag^i  It  ta  rarely  poisible  to  sub- 
due it  within  eight  to  fourteen  days,  except  it  be  a  very  mild  case«  The  disease 
generally  laata  several  weeka  before  the  eye  is  brought  to  a  normal  condition,  as 
evinced  by  gradual  decrease  in  the  hypers^tnia  and  swelling,  a  return  of  the  proper 
fMdor,  and  drytng  up  of  the  secretion.  The  pyorrhcBa  then  pasi^e^  over  into  a  simple 
oatarrh. 

Yet  the  course  is  by  no  means  alwaja  a  regular  one.  Jnst  as  in  the  blennorrho^ 
of  adtilts,  the  cliaracter  of  the  process  ia  often  diifereDt  at  different  times  in  the  samtj 
case.  The  severity  of  the  inflammatory  pynaptoiua  variea  with  the  nature  and 
amount  of  the  secretion^  which  is  a  fact  of  great  toiportance  in  re^^pect  to  the  treat- 
ment. 

Results. — ^These  are  generally  dependent  upon  the  severity  of  the  inflammatory 
process  in  a  given  case.  The  milder  forms  of  the  ophthalmia,  in  which  tme  cbemoBis 
does  not  occar,  in  which  the  swelling  has  more  of  an  oedematous  character,  and  the 
secretion  is  predominantly  mucous,  are  not  generally  dangerous,  provided  the  disease 
does  not  increase  or  is  not  increased  by  improper  treatment.  With  intelligent  treat- 
ment it  generally  terminates  in  complete  cure.  Even  a  slight  trachomatous  swelling 
of  the  papillary  bodies  is  not  of  much  importance,  because  trachomatous  granulations 
occurring  in  children  are  readily  subdned. 

Oases  in  which  the  inflammation  is  very  severe,  that  is,  where  tliere  are  great 
ohemosis  and  redness,  and  there  is  great  beat  of  the  parts,  are  much  more  dangerous, 
even  though  the  quantity  of  the  secretion  may  be  quite  small,  and  not  of  au  alarming 
nature.  Such  cases  are  far  more  dangerous  than  severe  blennorrhcsa  in  adults, 
becanse  experience  teaches  us  that  an  extension  of  the  inflammation  from  the  con- 
junctiva upon  the  cornea  occurs  more  readily  in  children  than  in  them,  and  thus 
the  functions  of  the  eye  are  threatened  by  abscess  and  ulceration. 

If  the  cornea  begins  to  be  turbid  in  some  points,  the  danger  has  reached  its  bight, 
and  every  thing  depends  upon  the  extent  that  the  destructive  process  may  attain. 
Abscesses  and  circular  ulcers  are,  in  general,  more  favorable,  becanse  they  rarely  de- 
stroy the  whole  cornea.  They  allow  more  hope  of  a  preservation  of  a  portion  of  the 
visual  power,  or  of  slight  injury  to  it,  the  more  peripheral  is  their  situation,- and  the 
more  quickly  the  inflammation  recedes  under  the  employment  of  proper  treatment 
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Oretdentio  nleen  of  the  periphery,  on  the  oontrarj,  which  appett*  to  depend  on  a 
^liorganiring  eflfect  of  the  secretion  upon  the  corneal  sohstnnce,  have  alwajs  a  bad 
'bnport,  fur  thej  seldom  stop,  and  often  lead  to  complete  destmction  of  the  cornea, 
<«vith  all  its  resalts.  Where  peripheral  softening  nnd  a  central  abscess  oconr  together, 
^  is  on] J  rarelj  that  even  a  small  portion  of  the  cornea  is  preserved. 

Eversion  of  the  lid  and  permanent  ectropion  depending  upon  it,  as  well  as  the 
'T'^clsxstlon  of  the  upper  lid,  on  the  whole,  are  of  not  much  importaQce,  because  they 
-smj  be  removed  by  proper  treatment 

Treatment. — ^The  indications  of  treatment  are,  of  course,  not  different  from  those 

in  the  same  affection  when  occurring  in  adults.    The  means,  however,  of  fulfQling 

tb«e  are  somewhat  different  from  those  which  may  be  properly  employed  in  adults. 

On  the  one  hand,  they  may  become  dangerous,  because  they  are  not  well  adapted 

to  the  exceedingly  delicate  infantile  organism ;    on  the  other  hand,  they  may  be 

Tery  trooblesome  or  even  painful  to  the  child,  and  thus  cause  severe  crying  or  strug- 

g^Dg,  which  increase  not  only  the  irritation,  but  also  the  disturbances  in  circulation, 

\fj  ooDgesting  the  blood,  and  censequently  augment  the  swelling  and  secretion. 

1.  We  should  attempt  to  prevent  the  occurrence  of  the  disease.  For  this  pur- 
pose it  is  to  be  recommended,  in  the  case  of  the  newly-born,  or  infants,  to  keep  away, 
M  fiir  as  possible,  all  dazzling  light  We  should  prevent  all  contrasts  in  light  or 
heit,  endearor  to  secure  good  ventilation,  great  cleanliness  of  the  body  and  clothing 
of  die  ohiM,  as  well  as  of  the  hands  of  the  attendants  and  of  the  mother,  in  oaae 
As  soffers  from  a  lochial  discharge,  and  still  more  if  she  is  aSlscted  with  Taginal 
bleonorrhoBa 

If  the  ophthalmia  has  once  broken  out,  all  these  precautionary  rules  should  be 
BM>re  carefully  observed.  In  foundling  institutes  and  children's  hospitals,  we  must 
Mpir&te  eye-patients  from  each  other,  and,  besides,  not  allow  nurses  to  take  care  of 
diaetBed  and  healthy  children  at  the  same  time.  We  should  see  to  it  that  the  clothing 
of  the  affected  children  is  not  placed  on  the  others  without  thorough  cleansing,  and 
thftt  there  be  no  crowding  in  the  wards. 

Of  eoufM,  such  precaotioDB  will  increase  the  expense  of  carrying  on  an  inBtitaiion ;  bnt  small 
■Kill  mty  be  qaieted  by  the  reflection,  that  even  a  moderate  number  of  blind  children  going  oat 
>f  the  hospital,  cause  the  State  much  more  trouble  than  it  would  to  take  these  precautionary 
Bdnutt ;  so  that  the  expense,  on  the  whole,  will  not  be  any  greater. 

1  The  direct  treatment  is  mainly  decided  by  the  stage  of  the  disease. 

a,  8o  long  as  this  is  not  very  severe,  we  should  guard  ourselves  from  doing  too 
niQch,  since  this  will  certainly  only  cause  harm.  If  the  symptoms  of  irritation  are 
•light  from  the  beginning,  if  there  is  no  great  amount  of  swelling  and  the  secretion 
•ctnty,  we  shall  do  well  to  simply  confine  ourselves^  to  removing  the  secretion,  by 
^dicately  washing  the  edges  and  angles  of  the  lid  with  the  finest  picked  lint, 
together  with  keeping  away,  as  far  as  possible,  any  ii^urious  influence.  But  if  the 
Mcretiun  be  somewhat  more  abundant,  it  is  advisable  to  order  applications  of  lead- 
Viter  from  time  to  time.  Instillations  of  this  agent  should  only  be  employed  when 
ti^  britation  has  very  much  subsided,  and  the  relaxation  is  very  prominent,  and 
when,  besides,  the  abnormal  secretion  has  continued  a  very  long  time,  and  external 
i>triDgent  applications  have  no  effect.  Even  here  we  should  always  uso  mild  means, 
^Iljria  of  lead-water,  aq.  destillat,  in  equal  parts,  of  aq.  opii,  solutions  of  pure  tannin 
gr*  z.  to  the  ounce  of  distilled  water,  which  should  be  employed,  according  to  indica* 
tioDs,  two  or  three  times  a  day.  We  will  do  still  better  with  a  1-8  grain  solution 
of  nitrate  of  sQyer,  which  can  be  broshed  oyer  the  lids  once  or  at  most  twice  daily. 
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S.  If  the  blJaniniatory  b welling  is  very  great,  and  if  the  oplitbalmia  oq  Xho 
^hole  is  af  a  eeTere  variety^  or  if  a  re&i  blennorrhcBa  i»  preieni^  iheae  remedies  &re 
no  loDger  sufficient;  the  diseaee  demands  an  t;Dergetic  treatmeoL  This  will  be 
tnerelj^  antiphlogktio  wo  long  as  thd  H^mptoms  exhibit  a  decidedly  tUienlc  cbaf' 
aeter.  But  wbeu  tlie  acme  ia  passed,  if  tbe  swelling  dedines,  becomes  sot  and 
yielding,  and  the  secretien  of  parnlent  material  remaiua  large^  w©  geek  for  an  astrin- 
gent  aoUon,  a  ad  the  dkiotegratloiL  of  the  secretion  which  is  endangi^ring  the  eortiea. 
For  the  purpose  of  lessening  chemical  decomposition  of  ibe  morbid  eecreUon,  instil- 
iatloDs  of  wealc  sUutiona  of  citrato  of  ailrer,  one  ti^  tv^o  graina  to  the  ounce,  or 
penciling  the  cotijuDcti?a  with  solutions  of  three  to  fiTe  grains  to  the  oance  of 
distilled  water,  is  to  be  recomroended.  The  former  sliould  be  done  three  to  Jive  timei 
n  dsjf  the  latter  once  or  twice,  and  in  tbe  intervening  time  cold  applicatiocm  and 
repeated  cleansing  the  eyes  with  cool  water  should  be  carried  on^  accord rng  as  the 
oircmnitances  ma^  require. 

The  pre&et;ce  of  corneal  nlceiB  by  no  means  changes  the  general  indicatioiis  in  a 
blennorrhcea^  Yet  the  condition  of  the  pupillary  margin  should  then  be  carefully 
considered,  in  order  to  avoid  a  prolapse  of  the  iria,  'or  at  least  to  prevent  any  harm 
resulting  from  it* 
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Diphtheritic    Conjunctivitis  —  Conjunctival 

Croup. 

SymptOlllB.^^^  disease  i$  eharaeteriud  ly  the  development  of  a  yellow^  tough, 
mmd  firm  product  of  ir^ammation^  tohich  colleete  not  only  in  the  tissue  qfthe  eon" 
jmnetiva,  but  also  on  the  free  surface.  This  subsequently  deliquesces  as  the  ejection 
progretses^  and  thus  becomes  a  pus-Uhe  secretion^  similar  to  that  in  pyorrhcea, 

1.  The  inflammatoiy  symptoms  yarj  in  dcgpree.  Sometimes  they  are  almost  en- 
tirely absent.  The  conjanctiva,  which  is  at  intervals  covered  with  diphtheritic 
patches,  appears  as  white  as  wax,  or  is  only  traversed  by  an  open  vascular  net* work. 
It  is  scarcely  swelled,  or  it  is  pnffed  out  with  the  lids  by  a  serous  or  gelatinous  infil- 
tration, but  no  elevation  of  temperature  is  perceived. 

But  generally  the  hypersmia,  local  heat,  &c.,  are  much  more  decided.  In  the 
greater  number  of  cases  of  conjunctiva]  croup,  we  find  a  very  severe  chemosis,  and 
the  disease  greatly  resembles  blennorrhoea.  The  inflammatory  redness  in  the  integ- 
ument of  the  Hds  and  of  the  surrounding  parts  is  then  marked,  varying  in  depth 
of  ahade,  inclining  to  a  bluish  color.  In  the  conjunctiva,  this  redness  is  only  apt  to 
be  great  in  the  beginning  of  the  affection.  Subsequently  it  recedes,  particularly  in 
the  tarsal  portion  and  in  the  palpebral  folds.  It  may  disappear  in  a  grayish-yellow 
ahade— large  and  rigid  inflammatory  products  being  deposited  in  the  conjunctival 
tisane,  and  the  vessels  are  actually  pressed  together,  so  that  only  a  vascular,  rough 
ner-work  remains  evident  on  the  surface.  Single  twigs  from  this  suddenly  emerge 
from  the  deeper  parts  of  the  tissue,  and  after  a  short  course  sink  immediately  into 
the  grayish-yellow  parenchyma  of  the  conjunctiva,  which  is  spotted  with  blue 
extravasations. 

The  swelling  of  the  lids,  under  such  circumstances,  is  generally  very  great,  and, 
in  consequence  of  the  rigidity  of  the  infiltration,  marked  by  a  very  great,  almost 
wooden,  hardness.  The  surface  of  the  swollen  conjunctiva  generally  appears  smooth, 
although  a  fine  granulation  is  often  seen  on  the  tarsal  portion.  Subsequently  large 
trachoma-like  granulations  are  formed  on  the  palpebral  conjunctiva,  or  looses  of 
substance  occur  in  consequence  of  partial  death  of  the  tissue.  The  heat  of  the 
parts  in  such  caes  is  always  very  great.  It  is  often  experienced  by  the  patient  ob 
a  sensation  of  burning  heat.  The  affected  portions  are  exceedingly  painful,  and 
extremely  sensitive  to  the  touch.  The  whole  system  is  generally  affected  at  the 
same  time,  which  i<>  indicated  by  fever,  and  not  unfrequently  by  analogous  changes 
in  other  mucous  tracts.    (Oraefe.) 

2.  The  diphtheritic  product  collected  on  the  surface  of  the  conjunctiva  is  often  only 
•een  a^  a  thin,  gauze-like,  reticulated  coating,  or  a  delicate,  continuous  layer  of  gray- 
ish-yellow, grayish- white,  or  pus-like  color.  As  it  is  thin,  the  infiltrated  conjunctiva, 
lying  under,  may  be  often  seen  through  it  Just  as  often,  however,  it  forms  dense, 
opaque  flakes  of  varying  size,  and  with  very  'rregular  contours,  which  are  6ccasion- 
ally  continued  over  the  inner  lip  of  the  lid,  in  a  zigzag  way,  upon  the  free  surface  of 
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the  Ild-border^  sa  it  irere,  gra^pmg  over  it  It  la  only  e:3t(yeptionallf  tbut  tho 
dipbtberitio  product  fonni  a  membnmoaa  coating  of  some  den-ity,  \vhicl»  covers 
the  whole  of  the  cKmjrinciiTB.  Thtse  producLi  iire  tJimly  adheient  lo  the  ojh- 
junctivOf  and  aa  artlfioial  eepara£ioa  alu  ays  exciter  an  abundiuit  parenebymatous 
hamorrhaff<3, 

%  Besides  thi«  product  adherent  to  the  eonjunotiTa,  we  alwajs  find  m  the  ecu- 
fuj;ctival  sfio  a  larger  or  amaller  quantity  of  fluid  &^:cret'on.  This  depends  partly  *  n 
the  <3eliqiJ6flcence  and  the  thro  wing-oft' of  the  diphtheritic  deposits  la  the  begins 
ning  this  Fecreti^n  is  thin,  in  account  of  the  qaantity  of  tears  wliich  it  cofitaine^ 
It  la  like  wbey,  of  a  dirtj*gray  color,  tran^lncoot,  and  contoina  a  mimbi^r  of  ^raji  b 
or  gray  i  all  *yellow  ebredB  and  liooculi.  Subsequentlyi  ob  th^  deliquea  eno«  of  th^i 
diplitheritio  product  goes  on,  it  beeomeB  mnrq  like  paa,  r>f  a  yollowi^li-green  loJor^  la 
more  consbtent,  and  appears  at  tlmea  a^  thick  aa  cream.  It  la  often  mingled  vrith 
large  ri^id  flakisS^  which  Jiave  been  separatod  here  and  there  from  the  surface  of  the 
conjunctiva,  It  ia  genarally  quioklj  replaced,  uotil  the  prot-esj$  hm^  changed  in 
oharatiter. 

Camel* — Dlpbthcritia  conjtmctiTj&  ia  often  merely  tbo  local  mnnifc^itation  of  & 
general  process,  wbkb  ocM!un3  simultaneonsly  upon  different  mucous  mcmbraji^, 
particularly  of  the  air  passages  and  larynx,  and  is  frequently  connected  with  eian- 
thematona  processf^*  as  aiciwlcs,  mnall-poXj  Bcarlatina.  The  disease  then  l>ear9  usually 
an  endemic  or  epidemic  characfer  {Ora^/tf^  Sirgchberg).  Moreover,  tbe  etiology  of 
dipbtbcHtis  conjunct! va^  coincides  for  the  most  part  witli  that  of  tlie  other  forms 
of  conjunctival  inSommationf  einoe  the  same  external  noxious  principles,  wtddi 
cauae  a  blcimorrhcea,  ctc^  can  also  fict  up  the  diphtbcntic  process.  Tito  exoenire 
employment  of  strong  aolutiona  of  hmar  caustic  and  of  the  mitigated  stick  (argent. 
nltr.  and  potass,  nitr.)  must  be  particularly  considered  as  an  impoitani  exciting 
cause.  There  is  no  doubt  thi^t  not  a  few  cases  of  croup  originate  from  an 
increase  in  the  process  of  luxuriant  growth  in  consequence  of  the  careless  employ- 
ment of  caustic  remedies.  The  disease  is  therefore  more  rare,  where  the  means  of 
treatment  under  consideration  are  only  attempted  in  cases  of  extreme  necessity. 

Inoculation,  without  doubt,  is  also  an  important  cause,  and  may  particularly 
influence  the  extension  of  an  epidemic  or  endemic  (Homer).  Ohserrations  and  ex- 
periments show  diphtheritic  conjunctivitis  to  be  decidedly  contagious,  and  the  fluid 
purulent  secretion  is  proten  to  be  the  source  of  contagion.  Introduced  upon  the 
sound  conjunctiva,  it  generally  again  excites  a  diphtheritic  conjunctivitis,  moi^  riU^ 
ly  a  blennorrhoea  of  the  pure  form,  whose  inflammatory  products  may  again  ezcfte 
a  diphtheritic  conjunctivitia.  It  may  not  be  denied,  however,  that  diphtheritic  con- 
junctivitis occurring  in  children  may  be  considerably  tavored  by  certain  conditioiKB 
in  the  constitution  of  tlie  ddldren  themselves.  In  many  cases  these  conditicms  ^ 
alone  sufficient  to  excite  the  disease. 

The  participation  of  the  entire  organism,  as  manifested  by  febrile  action,  goes  to  support  tbia 
Tiew.  It  ia  also  proved  by  tbe  fact  that  weak  children,  from  mothers  themseWes  diseased,  and 
those  who  are  badly  nourished,  or  are  really  sick,  or  affected  with  constitutional  syphilis,  and 
particularly  those  of  two  or  three  years  of  age,  are  more  inclined  to  diphtheritic  affectiona  thaa 
btbers.  In  this  respect  the  frequent  combination  of  conjunctival  croup  with  croup  of  other  muooui 
tracts  in  the  same  persons,  and  the  more  frequent  appearance  of  diphtheritic  conjunctivitis  at 
times,  in  which  other  diphtheritic  affections,  especially  those  of  the  respiratory  organs,  as  well 
as  puerperal  fever,  prevail,  are  all  strong  proofs  of  the  correctoess  of  this  view.  {Ora^4.) 

The  Course  is  quite  variable.  Thus  cases  occur,  espieoially  in  adults,  in  whick 
the  diphtheritic  conjunctivitis  only  forms  an  episode  in  the  course  of  a  bleuDorrhcBa* 
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the  lecretion  at  times  attaining  a  greater  consistency  and  adhering  to  the  conjnnc- 
tiT%  bnt  then  becoming  fluid;  or  the  diphtheritic  coigunctivitis  is  primarily 
d^Teloped,  bnt  immediately  passes  over  into  a  blennorrhoea.  These  are  always  mild 
caaea,  really  transition  forms,  in  which  the  croap  of  the  oonjunctival  tissue  is  very 
little  developed,  and,  on  the  whole,  plays  a  very  subordinate  part. 

Where  the  characteristic  changes  in  the  conjunctival  pareDohyma  are  more 
prominent,  as  is  more  frequently  the  case  in  children,  the  disease  has  a  more 
permanent  foroL  It  may  then  have  been  gradually  developed  from  another  form  of 
ooi^anctival  inflammation,  or  have  appeared  as  such  from  the  beginning.  In  the 
latter  case  the  disease  is  generally  accompanied  by  active  symptoms,  and  two  to 
tliree  days  are  sufficient  to  bring  the  disease  to  perfection.  It  often  reaches  its 
higfae9t  point  by  this  time.  Here,  as  a  rule,  it  remains  for  some  days.  Then  the 
inilaoimatory  symptoms  begin  to  recede  somewhnt,  without  the  infiltration  of  the 
tiasue  undergoing  any  considerable  change.  It  generally  requires  one  or  more 
weeka,  before  the  hardness  of  the  infiltrated  conjunctiva  and  its  grayish-yollow 
fawn-color  disappear.  We  thei\  find  the  conjunctiva  more  or  less  deeply  reddened, 
at  the  same  time  relaxed,  spongy,  and  covered  over  by  purulent  secretion.  Its  Fur- 
fSM6  also  often  appears  covered  by  large  warty  excrescences,  which  bleed  readily ; 
the  diphtheritio  conjunctivitis  is  a  trachoma  changed  to  a  blennorrhoBal  secretion, 
and  proceeds  in  the  peculiar  way  of  this  form  of  inflammation. 

In  other  cases  of  the  worst  form,  as  soon  as  the  disease  has  reached  its  hight,  the 
neorotic  destruction  of  tissue  begins.  The  deposits  are  thrown  off  in  spots,  leaving 
behind  deep  losses  of  substance,  upon  the  surface  of  which  the  exposed  and  eroded 
wtmelB  not  nn frequently  cause  severe  hemorrhages.  While  the  infiltration  deli- 
qaeaeea  to  a  greater  or  less  extent,  and  the  abundant  purulent  secretion,  which  is 
often  ichorous,  continues  to  increase,  the  tiasue  of  the  conjunctiva  becomes  more 
and  more  relaxed,  and,  as  it  were,  more  succulent,  and  spongy,  red  excrescences, 
which  bleed  rendily,  spring  up  like  islands  from  the  grayish-yellow  conjunctiva. 
{Gra^e)  These  excrescences  again  deliquesce,  while  their  snrroundirigs  also  become 
reUxed  and  spongy.  The  result  is  a  severe  trachoma  with  purulent  secretion. 
Oceaaionally  the  already- existing  spongy  softening  is  interrupted  by  a  repetition  of 
the  diphtheritic  exudation,  and  this  latter  may  relapse  two  or  three  times.  But 
generally  the  process,  with  the  commencing  relaxation,  advances  toward  the  end. 

Refalta. — Diphtheritic  conjunctivitis  is  undoubtedly  one  of  the  most  destructive 
of  the  eye.  When  the  disease  is  severe,  especially  when  there  is  sudden  and 
great  Infiltration  of  the  conjunctival  tisue  and  it  runs  its  course  without  any  injury 
to  the  eye,  we  may  think  it  a  piece  of  good  fortune.  In  adults,  evil  results  are 
nnre  to  be  feared  than  in  children.  As  in  other  epidemic  diseases,  the  percentage 
o(  unfavorable  cases  is  said  to  be  greater  at  the  commencement  of  the  epidemic 
than  tt  the  decline.  (Orarfe.) 

Diphtheritic  conjunctivitis  endangers  the  functions  of  the  eye  much  more  than 
bkonorrboBa,  so  that  we  may  consider  it  as  a  good  prognostic  sign  when,  with  gradual 
rdtxstion  of  the  conjunctiva,  its  color  passes  gradually  into  red,  and  the  disease 
rnemblea  blennorrhcea.  Our  apprehension  cea^  es  when  the  secretion  changes  to  one 
vbich  is  principally  mucous,  but  even  here  the  possibility  of  a  return  of  the  diphthe- 
ritio lecretion  and  deposition  in  the  tissue  of  the  conjunctiva  should  not  be  forgotten. 
The  cornea  may  be  destroyed  by  extension  of  the  inflammation  upon  its  tissue, 
•odbj  the  formation  of  an  ab«ce«^8.  It  may  aI^'0  be  changed,  by  the  disorganizing 
i^flosooe  of  the  secretion,  into  an  ulcerative  process  extending  from  the  surface 
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inward-  The  first  danger  U  pnrticulrtrly  tTbreotenlng^  while  the  prooen  rtrff 
increaBas  or  r^tnuiDS  &t  its  a*! me,  witb  severe  bflommatory  s]rmpfi*ms.  But  tlie 
fteeond  dnngtr  exists  as  loi>g  a»  tbe  fluid  aeeretion  ha*  a  pttruleiit  oharxicter.  Ulcers 
whicit  occur  In  the  beginning,  or  during  tbe  first  stftjc©*  "f  tlie  process^  are  worw 
than  tho?*e  which  occur  iti  the  Iftier  etiiges  becouae  the  Intter  more  frequeDllj  limit 
themselves,  while  tbe  former  verj  generallj  learl  to  total  destrucUon  of  tlie  cornet, 

The  conjunctiva  mnj  be  injared  bj  a  partial  or  coinplete  a^lhesioa  of  one  or  bath 
baivea  of  the  coujunctiviil  aap,  or  by  adhi^^ion  of  the  cot^iinotivai  portions  which  are 
in  oonrnct,  that  i^,  by  tlie  occurrence  of  a  poaterbr  or  anterior  ^jmUlepharon,  It 
may  even  undergo  tlie  chahgea  knowQ  as  total  or  severe  serophthdimia, 

A  airoilar  reanlt  artj^esfrom  tbedegeneratianof  the  apongy,  softened  proliferafing 
tiseue^  from  its  abrinkage^  shortening,  and  complete  change  into  cicatrical  tia^ue« 
Tbb  happens  most  freqtiently,  if  the  proliferating  conjunctival  tissue,  in  con^-eqneoce 
of  partial  ulceration  or  necrotic  exftdiations,  suJife  a  loaa  of  aobattuice.  Then  cicutri- 
ti  d,  tL^ndinous  net- works  or  patchea  aref  »rmed,  between  vkbich  the  spnniry  proiifrra* 
tiona  app^'ar  Hke  little  islands.  Thi^se  excrescences  gradually  sink  in  ward.  The  space 
nndergoing  tendinona  degeneration  increases,  and  finally  tljose  permanent  resulta 
have  been  develo[Pcd,  which  leave  no  hope  for  a  rcBf oration  of  the  luDctioDa  of  th# 
eye.  Such  a  aa^i  terniinatbn  ia^  however,  only  to  be  feared  in  very  at^vere  croup* 
In  the,  happily,  more  frequent  cases  of  lees  severity,  ibe  diStise  traehoma  whieH 
remamf  behind  may  be  generally  subdued  by  appropriate  treatment. 

Treatment. ^Together  with  an  exact  fulfilment  of  the  indications  that  iprtng 
from  the  causoj  the  treatment  shoald  arm  at  a  limitation  of  the  tiasue  proliferatijig 
procea^f  and,  as  fur  as  possible,  an  improvement  in  the  circalatlon  and  nutrition  of 
the  tnfiUniteil  portion.  We  ehoald  also  attempt  to  gnard  against  the  dangerotw 
effect  of  the  secretion  upon  the  cornea,  and  reduce  to  a  minimom  theii\jariefl  which 
can  not  be  prevented. 

1.  The  indication  springing  from  the  cause  demands  not  only  the  removal  of  every 
thing  which  may  maintain  or  increase  the  process,  bat  it  also  aims  to  prevent  the 
spread  of  the  disease  by  contagion. 

2.  The  indication  from  the  disease  naturally  requires  an  antiphlogistic  treatment, 
and  should  be  more  vigorous  the  severer  is  the  process,  and  the  more  decidedly  its 
atlieiiio  character  is  indicated. 

a.  Where  the  conjunctival  croup  runs  its  course  with  the  symptoms  of  a  pure 
ohemosis,  when  there  is  great  hyperemia,  the  swelling  is  hot  and  tense,  the  energetic 
use  of  cold,  with  extensive  local  blood-letting  and  the  aevereat  antiphlogistic  regimen, 
is  imperative  in  almost  all  cases. 

Under  such  circumstances  especial  weight  is  to  be  laid  upon  the  uninterrupted  appHcation  of 
iced  compresses.  Leeches  should  be  applied  in  great  number  on  tbe  temporal  or  angular  regiooy 
and  the  subsequent  bleeding  encouraged.  Some  authors  recommend  deep  incisions,  passing 
through  the  infiltrated  conjunctiva  into  tbe  vascular  layer  beneath,  instead  of  leeches.  These 
cause  profuse  hemorrhage,  and  besides  may  considerably  improve  the  circulation  by  relaxing 
the  tension  of  the  infiltrated  portions.  {Jacobson,)  The  great  use  of  such  an  incision  is  disputed, 
however,  by  others,  and  the  deposition  of  a  diphtheritic  exudation  on  the  surface  of  the  wound  ia 
one  of  the  consequences  feared.    {Ora^e,) 

Ameng  the  pharmaceutical  remedies,  mercury  has  been  most  frequently  used,  and  in  largt 
doses,  often  even  to  the  extent  of  salivation.    {Grae/s,) 

Yet  those  who  have  most  faith  in  mercury  confess  that  in  some  cases  it  has  been  of  no  aaa, 
and  has  even  done  harm.  We  naturally  expect  still  less  from  the  alkaline  carbonates  which  were 
at  one  time  in  use.  Internal  remedies  are  therefore  almost  abandoned.  When  there  is  great 
febrile  action,  however,  tbe  employment  of  digitalis,  aconite,  Ac,  may  be  proper,  aiaoe  ezp«- 
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rieeee  ihowt  that  ihtj  lessen  the  vascalar  excitement    Narcotics  appear  to  be  indicated  especiallj 
it  rtrj  restless  children. 

h.  It  the  infliunmation  has  passed  beyond  its  higbf,  if  the  temperature  of  the 
■welling  has  considerablj  sunken,  if  the  conjuDCtiva  appenrs  bloodless,  perhaps  on 
•eonnnt  of  the  great  amount  of  the  infiltration,  and  its  nutrition  is  impaired  to  this 
extent,  there  i^  no  good  reason  for  the  continuation  of  the  iced  compresses  and  local 
Uocd-letting.  Gangrene  of  the  tissue  might  be  favored  bj  any  further  lessening  of 
temperatore,  and  impnirment  of  the  nutrition.  The  therapeutical  results  attained 
up  to  this  time,  at  least,  suggest  this  idea.  In  respect  to  the  local  abstraction  of  blood, 
partioalarly  in  children,  its  effect  upon  the  whole  muss  of  blood  is  to  be  considered, 
becanae  experience  shows  that  it  is  greater  on  weakly,  reduced  subjects,  who  suffer 
from  ooiganotiTal  croup,  than  in  healthy  and  vigorous  patients.  We  have  become, 
tlierefore,  os  it  were,  disinclined  to  the  incisions,  with  their  doubtful  result,  and  also 
to  antipla<«t:c  internal  remedies,  that  are  absolutely  and  certainly  inefficacious.  Under 
rach  circnmstnnoes,  in  the  helplessness  of  our  position  and  the  des^trucliveness  of 
the  affection,  the  results  of  treatment  have  been  very  lamentable  indeed. 

In  consideration  of  this,  the  application  of  a  pressure-bandage,  with  a  cushion  of 
lint,  dipped  in  a  solation  of  nitrate  of  silver,  gr.  x.  ad  §  j  aq.,  destillat.  is  to  be  recom- 
mended. 

This  method  is  particularly  appropriate  in  children,  who  oppose  every  appli- 
cation which  is  at  >i]l  painful,  or  even  unpleasant,  by  severe  crying,  struggling,  &c. 
They  thus  render  even  the  use  of  excellent  remedies  dangerous,  or  actually  injurious. 

Very  brilliaut  results  have  been  attained  by  this  method,  not  only  in  isolated  sporadic  cases, 
bat  also  daring  two  endemics  of  a  malignant  character,  in  one  of  which  the  method  indicated 
snder  a,  carried  on  by  a  skillful  band,  was  sadly  inefficient.  We  do  not  mean  to  say  that  nitrate 
of  silTer,  applied  in  this  way,  is  an  excellent  or  even  satisfactory  means  of  treatment.  On  the 
eootrary,  it  is  admitted  that,  especially  in  certain  epidemics,  it  has  often  proved  inefficacious. 
Therefore,  in  the  worst  cases,  its  value  is  only  to  be  considered  as  relative,  being  compared  with 
remedies  previously  employed,  and  it  has  still  the  advantage,  that  its  use  involves  less  danger  in 
tlie  ease  of  children. 

c  Where  conjunctival  cronp  appears  with  marked  paleness  of  tlie  conjunctiva 
ind  of  the  lids,  with  decided  oedematous  swelling  of  the  parts,  and  in  the  absence  of 
any  elevation  of  temperature,  a  strict  antiphlogistic  treatment  is  not  appropriate, 
ind  the  use  of  nitrate  of  silver  in  connection  with  the  pressure-bandnge  ha*^  not  been 
justified.  The  strictest  care  of  the  eyes,  the  prevention  of  any  irritation  from  reach- 
ing them,  causing  them  to  be  covered  with  a  ft>ld  of  soft  linen,  will  then  be  suffi- 
cient, or  will  at  least  do  no  harm.  It  is  to  be  here  remarked,  that  such  a  form  of 
eoi^unctival  diphtheritis  often  occurs  in  very  weakly,  poorly-nourished  children, 
ind,  in  spite  of  the  want  of  locol  symptoms,  has  an  exceedingly  destructive  course 
An  appropriate  constitutional  treatment  is  then  indicated,  but  has  no  greater  effect 
than  local  treatment.  The  cornea  generally  quickly  ulcerates,  and  the  child  often 
die^  soon  after. 

8.  In  order  to  prevent  the  destructive  influence  of  the  pus-like  st^cretion  upon 
the  cornea,  the  conjunctival  sac  should  be  kept  as  clean  as  possible.  Unfortu- 
nately, the  tension  and  size  of  the  palpebral  swelling,  as  well  as  its  great  sensitiveness, 
generally  prevents  the  complete  cleansing,  and  in  case  we  do  hucceed,  a  tew  minutes 
•re  iuffioient  to  fill  the  conjnnctivol  sac  again.  Frequently-rc*peated  attempts  ro 
elean  the  eye  annoy  the  patient  very  much,  and  increase  the  inflammation.  Instilla- 
tioD  of  nitrate  of  silver,  or  penciling  the  conjunctival  surface  with  solution  of  the 


iame  ageit,  as  i^  done  in  blennorrhcia^  Itaw  been  found  to  be  eEceedin^  iiyiirious, 
atid  are  almost  generally  rocog^nized  as  pernicious.  There  tk©ft  reinatns  not  bin  g 
more  to  do  than  in  freqnentlv  clean ge  tho  eye  from  serrotiDtit  hj  naeanii  of  o  Ml  of 
picked  !mt,  or  t!ie  Hke,  If  the  protectiTO  bandage  be  nsetl^  the  compression  of  the 
oonj  im  ot  I  val  sac  prevents  AD  J  great  on  1  lections :  beaii7e%  ihe  &ecrc?tion  iasuing  from 
the  palpebral  fisanre  is  readily  absorbed  bj  the  cushif^n  of  Unr,  and  ohemlcally 
chrmged  by  the  nitrate  orBilvef. 

We  fhould  particularly  see  to  it,  that  p3eudo-tiienibrane%  which  have  becotne 
partially  detnohed,  do  not  remain  behind  in  the  oonjunctirftl  sac,  beca^iw,  on  the 
movement  of  the  lids,  they  reodily  roll  together,  and  came  considerable  irritation. 
They  sbonld  be  carefnlly  reraoved. 

4.  If  the  relaxation  nf  the  conjtinctiva  Is  already  farther  advanced  If  the  diph- 
theritie  iafiUrati  m  be  entirely  wanting^  anil  if  the  s^Tuptom^  of  blenTiorrhcea  are 
prominent^  or  if  tlie  whi-k  tarsal  conjunctiva  prul iterates  in  the  form  of  a  difftise 
triohoma,  then  we  should  begin  with  the  treatment  proper  for  a  purnknt  secretion 
from  the  conj  a  notion,  or  for  trachoma* 

5.  When  the  infiUrated  oonjonctiva  has  become  j^angrcnons,  any  treatment  may 
do  barm.     Perhaps  the  use  nf  moist  heat  mny  do  some  good,  e.  g,  catoplaama. 

6.  tJIceriitions  in  the  cor^nea  farnisli  different  lndieatif>na  aeeording  to  the  cir- 
onnjstauoei  (>f  the  case,  bnt  they  do  not  in  any  manner  change  tlioae  which  depend 
on  the  diph  then  tic  procefls 

(The  accepted  general  treatment  in  the  United  Suites,  for  dipbtVieria  in  any  form, 
h  the  administratiou  of  iron  and  nutrietaia,  e,  g,  be^ftea.  nn  til  the  patient  has  nil  lied 
from  the  depreasion  cansed  by  the  disease.  We  suppose  that  this  Is  aa  applioabj^ 
ill  diphtheritic  ooujunctivitis  as  in  any  other  form  of  thb  blood-diseasep] 

Authorities.- Ci^f^«i  A.  f.  0. 1. 1.  3. 168,  176,  et  seq.,  X.  2.  S.  196.— i%^,  Lebrb.  der  Aagen- 
heilkuDde.  Prag.  1859.  S.  Z22.'^acobson,  A.  f.  0.  YI.  2.  S.  180,  196,  et  seq.  Kdoigsberger  med. 
Jabrb.  III.  S.  78«  et  se({.—I\igensUcher  und  Sdmitch^  KIId.  Beobacbtungen.  I.  Wiesbaden.  ISai. 
S.  10.— 8t€Uwag,  WieDer  med.  JabrbQcber  f.  Kinderheikunde  II.  S.  126.  III.  S.  84;  Weiner  med. 
Jahrbacher.  Fachbericbt  1861.  S.  246, 1862.  S.  74.— Berlin,  kl.  Monatbl.  1864.  8.  259.— a  Beebtf 
uid  Tetter^  Wiener  med.  JahrbQoher.  1866.  4.  Heft  S.  85.— 0.  Becker  and  Tetter,  Wianar 
AngenklinilL  Ber.  S.  44,  46.— Jfoor^ft,  Ophth.  Beob.  a  69,  lO.—Eomer,  kL  MonatbL  188Ql 
&  12^—mr9chberg,  Berlin,  kL  Woohensohrift  I860.  Nro.  a 


A.  Trachoma,  or  Ophthalmia  Oranulosa-— 
Granular  Conjunctivitis. 

Symptomii — ThU  qff'eetion  i$  eharacterued  by  a  peculiar  roughneai^  hyperaunia^ 
d  twdUng  <(f  ike  conjunctiva.  Thue  changes  are  teen  an  the  tareal  portion^  iomd" 
at  kypertrophied  papHUty  again  at  diffuse^  taseular  exereeeencee^  deeply  rooted 
m  the  conjunctival  titeue  iteelf^  like  condylomata^  hut  which  are  arranged  in  rowi  on 
the  palpebral  fold^  cmd  reeemble  roundieh  granulee.  They  are  eometimee  of  the  tame 
color  at  the  conjunctive^^  and  only  elightly  prominent^  but  again  are  greatly  elevated 
from  iti  turfaee^  and  from  their  ehape  and  gelatinous  trcmeluceney  resemble  the  spawn 
qfJUh  or  frogs. 

Th«  appearance  of  the  disease  is  considerably  modified  by  the  greater  or  leas 
derelopmeiit  of  the  irregularities  on  the  conjonctiTa,  and  aocordlDg  to  the  con- 
ditioDS  in  which  the  iodividaal  forms  aoite  on  this  membrane.  Thus,  from  a  praoti- 
oftl  point  of  view,  the  distinction  of  several  varieties  of  trachoma  seems  oBefol,  since 
these  differences  affect  not  owXy  the  course,  bat  the  resnlts  and  treatment,  of  the 
disease.    The  yarioos  forms  are : 

Pare  granalar. 

Papillary. 

Mixed. 

Diffuse. 

^.  a.  In  a  mild  case  of  granalar  trachoma,  we  find  the  base  of  the  palpebral 
fold,  especially  the  lower  half,  abundantly  strewn  with  bodies  resembling  the  spawn 
of  frogs,  which  are  somewhat  swelled,  and  are  traversed  by  a  coarse,  vascular  net- 
work. The  tarsal  portion  appears  somewhat  more  injected  than  normal  In  the 
worst  forms  the  swelling  of  the  palpebral  fuld  is  very  great.  If  the  lids  are  everted, 
it  appears  like  a  large  tumor,  whose  surface  is  thickly  coated  with  larger  or  smaller 
spawn-like  granules,  and  conseqaently  has  a  very  glandular  appearance.  The  indi- 
vidoai  granules  are  sometimes  greatly  reddened  at  their  base,  sometimes  surrounded 
by  a  pale-red  confluent  border,  but  more  frequently  there  is  a  marked  swelling, 
which  is  quite  pale,  because  the  granules  rest  on  a  very  pale,  wax-like  basis,  only 
traversed  by  a  few  little  vessels.  The  tarsal  conjonctiva  is,  at  the  same  time,  gener- 
ally very  smooth,  relaxed,  and  more  or  less  deeply  injected.  Often  we  find  on  it 
smaller  ^pawn-like  grannies.  Mure  frequently,  fine  papillary  groimlations  are  seen, 
which  indicate  a  transition  to  mixed  trachoma. 

b.  Pure  papillary  trachoma  is,  in  the  nnture  of  things,  always  confined  to  the 
papillary  region  of  the  conjunctiva,  and  is  an  ophthalmia  granulosa  of  a  low  degree 
of  development.  The  tarsal  conjunctiva  is  a  little  relaxed,  and  its  surface  thickly 
strewn  with  fine  granulations.  These  begin  about  one  line  from  the  inner  lip  of  the 
lid,  as  extremely  fine  irregularities  in  the  surface,  of  the  shape  of  a  truncated  cone, 
gradually  increasing  in  size  posteriorly.  In  the  region  of  the  convex  tarsal  border, 
beyond  which  they  pass  for  about  a  line,  they  are  quite  large,  and  are  shaped  moro 
like  papillary  tubercle,  having  a  thick  pedicle.  The  papilhiry  region,  with  the  pro- 
liferating papilla  upon  it,  as  long  as  tlie  inflammatory  process  is  active,  and  in  gen« 
26 


402  TKACHOalA*      VAKIETIKS,  ^^^^^^ 

enil  during  conditions  of  aeTere  irritBtlon,  app«nrs  sometinoea  of  a  briglit  red  oi^lor^ 
and  again  darker,  of  a  bluish  tint,  and.  In  scorbatu%  it  is  a  purple-brown.  Snbi?«- 
quently,  the  b^pcn&mic  redneM  beoomea  paler,  and,  iu  contaequi^nce  of  tbe  tnat^ 
abundant  collection  of  opaqne  cella  oa  ita  Burfaoe,  bas  more  of  a  ro&e-red,  violet,  or 
dirty  grayjab-brown,  tiut. 

c,  Mix&d  traebonm,  which  has  been  described  bf  others  is  catarrhal  in  flam- 
matorf,  or  blennorrbo&al  iDflammuttirjf  trachoma  {Seit&)i  is  th^  most  freqaaat — 
indeed^  it  id  the  ordlimry — form  of  opbtbolmia  granuloia.  The  itjiage  of  the  disease 
fi  made  up  from  the  iymptoms  of  granular  and  papillary  traehDina.  The  papillary 
regjon  is  markedly  b welled,  piomevihat  relaxed^  and  thickly  covered  by  fkapUlary 
excreBdencei?,  which  generally  fir  exceed  the  pure  papillary  trachoma,  and  often  form 
a  ttansitif>n  to  the  disuse  form  of  grauulaiioue)  by  their  broad  base,  nodnlar  ohspe,  and 
dijpaatllou  to  run  into  eaoh  other. 

The  palpebral  fold,  on  erersion  of  the  lids,  is  pressed  forward  like  an  elongated 
tnmorf  on  whose  surface  the  trachomatous  bodies  rest,  arrtmged  iu  rows.  But 
they  do  not  always  have  tlie  churacterietic  a[mwu-like  appearance,  aa  in  the  pure 
granakr  trachoma.  On  the  contrary,  they  appear,  aa  a  rale,  much  lea^  developed, 
and  are  tljeref^*re  readily  overlooked.  From  their  olo&e  arrangement  in  rows,  ihey 
Look  like  smalli  allghtly  elevated  swellings  or  bordersj  of  the  aauie  color  with  Uke 
hyperiBndo  basis,  on  whose  surface  shallow  and  obUque  iadentationa,  at  aqas^  dis- 
tances from  eaoh  other,  iudieate  the  individual  granalea.  Still,  very  frequently, 
isolated  grannies  in  these  swell  Logs  stand  out  pronunently  from  their  pale  color,  ar 
well  as  llieir  greater  translucenoy  and  larger  aize.  We  not  uufrequenily  fiud 
these  little  swellings  composed  almoBt  eutirely  of  such  diaphanous  snd  disLrnetJy* 
marked  grantdes,  and  interspersed  wiih  Isolatt^d,  spawu-like  lx>die8.  But  a  pre- 
dominance of  these  completelynieveloped  spawn-like  granules,  ov  an  exdndvo 
formation  of  the  sweUings,  from  irregularities  of  the  latter  kind,  is  one  of  the  most 
nnfrequent  occurrences  in  mixed  trachoma.  In  the  latter  case,  the  redness,  Just  aa 
in  pure  granular  trachoma,  is  somewhat  leas.  In  other  places  the  palpebral  fold 
and  the  tarsal  conjunctiva  geuerally  appear  uniformly  red.  The  shade  of  color  is, 
according  to  the  severity  of  the  disease,  sometimes  of  a  light-red,  again  of  a  dark 
blood-red,  or  mixed  with  gray,  playing  into  a  rose,  violet,  or  bluish  color. 

d.  Diffuse  trachoma  may  be  described  as  a  higher  grade  of  development  than  tlje 
mixed  trachoma,  and  is  distinguished  by  the  amount  of  neoplastic  formations  in  and 
npon  the  conjunctiva,  as  well  as  by  the  ordinary  participation  of  the  oartilsge,  of 
the  integument,  and  the  cornea.  The  papillary  region  is  greatly  swollen,  relaxed, 
spongy,  and  covered  with  diffuse  granulations  up  to  a  point  near  the  inner  lip  of  the 
lid.  These  raise  up  from  the  deeper  layers  of  the  conjunctival  tissue,  and  are  verj 
irregular  neopListic  formations.  They  are  separated  from  each  other  by  deep  foMss. 
They  are  superficially  velvety,  or  villous,  occasionally  resembling  a  cock's  oomh,  or 
broad  condylomata.  The  palpebral  fold  is  greatly  flattened,  and  thickly  covered 
with  trachomatous  granules,  which,  just  as  in  mixed  trachoma,  vary  in  size,  trans- 
Inoenoy,  color,  dM). 

The  freqaeDt  occurreDce  of  large  daplicatures  in  the  hypertropbied  palpebral  folds  deserves 
especial  mention.  {Amman.)  These  folds  may  be  found  on  any  portion  of  the  ooBJonetival  sinos, 
although  in  the  greater  number  of  cases  they  are  only  an  enlai^^ement  of  the  jMca  ttmilumarak 
Not  unfrequently  they  are  an  inch  in  length,  with  a  breadth  of  several  lines,  and  vefy  generaUy 
attain  a  very  great  thickness.  They  cover  a  large  portion  of  the  anterior  surface  of  the  glob^ 
like  a  third  lid.    In  the  first  stages  of  trachoma,  as  long  as  the  subHsonjnnctival  tissue  is  still  veiy 
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I  swilMy  wt  mmtmIj  ertr  find  each  foUU,  at  least  not  of  the  lixejait  nentknied.    It  appean 
at  if  tba  ahrinkaga  of  the  sub-ooojunetiTal  tiaiae  had  somethiDg  to  do  with  tbeae  formatioDs. 

R,  Tbe  pletore  of  trachuma  is  completed  by  a  nomber  of  morbid  symptoms  of 
•obordioate  impoitiiioe^  wbiob  are  common  to  all  or  several  forms  of  the  disease. 

The  aemiluDar  fold  and  tturaocle  are  greatly  swelled  and  reddened.  In  severe 
granular  and  mixed  as  well  as  in  diffiue  trachoma,  the  former  b  often  thickly  covered 
with  apawn-Iike  bodies. 

Tbe  ocolar  eo^jnnctiva  in  granular  and  pore  papillary  trachoma  is  not  unfre- 
qnently  qnite  normal  daring  the  entire  course  of  the  disease,  or,  at  the  highest,  shows 
some  evanescent  vascular  injection.  In  severe  granular  trachoma,  sometimes  in  the 
later  stages,  it  attains  a  very  peculiar  waxy  appearance,  and  contains  spawn-like 
grannies  in  the  zone  near  the  palpebral  fold.  In  mixed  and  especially  in  diffuse 
trachoma  it  generally  appears  in  the  beginning  greatly  injected,  often  evenly  red- 
dened, swelled  by  serous  infiltration,  frequently  even  really  cbemotio.  In  the  decline 
ia  tbe  di>ee8e,  the  swelling  rapidly  diminishes,  the  even  redness  is  lost  in  an  irregular 
▼aaeolar  net- work,  and  this  finally  disappears,  so  that  the  ocnlar  conjunctiva  at  times 
louks  quite  normal,  and  only  shows  the  pathological  condition  o  the  vessels  by  its 
extraordinary  tendency  to  congestion.  In  the  diffuse  form,  it  sometimes  occurs  that, 
after  tlie  decrease  of  the  swelling,  quite  an  amount  of  hypertrophy  is  recognized  by 
the  q>ongy  relaxation  and  by  a  decided  thickening  of  the  tissue. 

The  secretion,  generally  speaking,  is  always  increased.  In  the  beginning,  the 
lachrymal  secretion  generally  predominates,  the  fluid  is  watery.  In  granular 
trachoma  this  often  continues  as  long  as  the  disease  continues,  although  the  tears 
are  somewhat  viscid,  and  are  of  a  yellowish  hue.  In  the  other  forms  small  flocculi 
of  turbid  mucus  are  at  the  same  time  mingled  with  it,  and  these  increase  rapidly,  so 
tiiat  the  secretion  resembles  that  of  a  severe  acute  catarrh,  and  at  times  even  a 
blennorrhoBa.  In  the  later  stages,  after  the  process  has  passed  into  the  chronio  course, 
it  again  decreases  in  quantity,  becomes  turbid  and  of  a  mucous  character,  as  in  a 
chronio  catarrh.  The  patients  then  complain,  at  intervals,  of  exceedingly  annoying 
dryness  of  the  coi\junctival  sac. 

The  lids,  when  the  proliferarion  process  is  severe,  that  is,  in  the  beginning  ai  the 
severe  forms,  are  frequently  slightly  reddened  and  swollen  more  or  ]e?s,  not  unfre- 
quenfly  cfaemotic,  like  the  conjunctiva.  If  the  severity  of  the  inflammation  decreases 
subsequently,  the  swelling  recedes  and  the  normal  color  returns.  Yet  the  mobility 
remains  somewhat  impaired.  This  is  particularly  true  of  the  upper  lid,  who«e  edge 
is  always  decidedly  depressed,  so  that  the  palpebral  fissure  seems  somewhat 
narrowed.  The  swelling  of  the  palpebral  fold  hinders  to  some  degree  the  action  of 
tbe  levator  palpebrss. 

In  the  severer  forms  of  granular  trachoma,  as  well  as  in  tbe  mixed  form,  and 
eq>edally  in  diffuse  trachoma,  the  inflammatory  participation  of  tlie  cartilage  is  aHded  to 
this.  This  swells,  relaxes,  loses  its  resisting  power,  and  is  easily  distended  under  the 
pressure  which  the  conjunctival  swelling  canses,  and  is  enlarged  in  the  direction  of  the 
palpebral  fissure,  so  that  the  e<1ges  of  the  lids  are  elongated.  If  the  conjunctival 
iwelling  has  been  cheinotic,  and  if  it  rapidly  decreases,  the  lids  do  not  then  fit  the 
globe.  The  upper  lid  hangs  down  loosely  and  frequently  covers  a  portion  of  the 
lower.  But  the  latter  stands  off  from  the  globe,  or  sinks  down  from  its  own  weight, 
•Ten  becomes  actually  everted,  exposing  the  granulated  palpebral  conjunctiva— s 
eoodition  which  has  been  called  eetropiwn  hianiriaiu. 
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to  MTcre grftnultf  trachomft, th«  mcibomi^D  gb^di  ve  »t  times  Affected,  •>  i*  «^  meed  bj  gr««l 
iwdLiDg  &boul  tbeir  openmgi,  »ad  hj  tbeir  coDiei^uent  appcamQce  ai  gmnqlc^,  wbiaU  pcrfecU/ 
rewmbiQ  tboee  Qf  Lhe  pdpflbral  foldf  and  are  cLoaelj  preiised  iagiither  qd  tha  mnet  lip  of  (he  lid. 

Til©  vision  ii  generallj  somt^wbat  trapaired.     Cloudj  via  10a  i«  n  v^ry  oommon 

pymptum,  esijecifllly  iti  the  morn  log.  Besidea,  tifo  ejre*  are  ^ery  irrimble.  The/  are 
very  sensilivo  to  every  f  iternal  iiyurj,  a^pecbtlly  to  smoke,  dust,  wind^  rmpur©  air, 
bright  light  They  will  benr  no  kind  of  straining,  rending^  wriTing,  or  mj  kind  of 
fin4^  work ;  arti^Qial  iliumiuationf  partictilarlyf  exciter  the  tnmt  unpleasant  aen^- 
donSf  oausea  a  marked  increafie  of  tbe  hyperemia  and  t}«cretioiif  and  ev(<o  f^ivors  the 
prolifc^ratioii  of  tiasne, 

Tbe  cloudincAi  of  t  1*100  depeiid*,  on  tbe  01  J©  band,  tm  tbe  roawmi  *e«retioo  of  the  eotijtiDetlrat 
and  on  tbe  other  on  the  tbicke&ingof  tbe  epitheUal  Larer  of  the  corners.  Tbe  ktt«r  uppiiArs  AgaiD 
to  be  dependent  in  part  on  increaaed  formatiOD,  partly  on  d^r eased  thn>wiug*ofi^of  tbeepitbeUtua 
«a  ft  result  of  the  litaitalion  of  tbe  moTemeuta  of  the  lida. 

The  prcKH'f^a  is  freqtiently  continued  upon  the  corttea,  and  becomea  a  vascular 
keratUta,  wbioh  subsequent ty  leads  to  trachoniatoai  paunui.  Oconsionally  a  disten* 
tion  of  tlie  cornea  oeoura,  with  ita  extremely  nnpleosatit  results — f^taphyloma  or 
eccaaia,  resultmg  from  p&nnoa,  on  account  of  the  leasening  of  the  reibtanee  of  the 
cornea]  tissne* 

CoiiiplicatiO]t& — Besides  the  complications,  which  occur  where  trachoma 
aceompimiea  blennorrhcBa,  diphtheritic  and  membranous  ooftjuDcrlvitia,  aud  wbiDl] 
art3  really  no  complications,  but  only  blenuorrhoea,  dec,  in  which  the  morbid  con- 
junctiTa  is  at  tbe  aatne  time  hyperirophiedi  the  compUeattou  with  herp^tio  or 
phlyctenular  disease  should  be  eapecially  men  tinned,  uince  this  vtTj  frequently 
aflfecta  the  troiituient  vary  markedly^  and  to  some  extent  the  course  and  results. 

Such  a  complication  is  always  indicated  by  a  severe  injection  of  the  episcleral 
and  conjunctival  vascular  net-work,  by  pain  and  photophobia,  lachrymation  and 
spasm  of  the  lids.  These  symptoms  then  generally  continue  nntil  the  herpetic 
process  has  run  its  course.  Not  nnfrequently  relapses  of  the  phlyctenular  disease 
lead  to  herpetic  pannus  of  the  ooigunctiva  and  of  the  cornea,  or  extensive  corneal 
ulcers  are  developed  on  the  basis  of  herpetic  efflorescences. 

Causes. — It  does  not  seem  as  if  trachoma  were  a  symptom  of  any  constitution:d 
disease.  It  seems  to  be  a  purely  local  affection,  always  caused  by  external  inju- 
ries affecting  the  conjunctival  sac  itself.  These  iignrious  influence  s  are  the  same 
that  have  been  described  as  the  exciting  causes  of  catarrh,  blennorrhosa,  &c. 
Why  it  is,  that  in  one  case  one  form  of  conjunctivitis  is  excited,  and  in  another 
a  different  one,  is  not  fully  explained.  Still,  it  cnn  scarcely  be  improper  to  assume 
that  the  frequent  or  even  the  uninterrupted  effect  of  noxious  influences  may  cause  a 
tendency  to  hypertrophy,  by  the  maintenance  <»f  a  certain  condition  of  irritation. 
Thus  the  proliferating  process,  having  once  bn-ken  nut,  may  come  to  be  trachoma 
in  the  conjunctivn,  which  is,  as  it  were,  prepared  for  it.  This  agrees  well  with  the&ct, 
that  places  in  which  a  great  number  of  people  live  together,  and  where  care,  clean- 
liness, and  ventilation  are  insufficient,  furnish  the  greatest  number  of  cases  (Cuni^ry, 
while  persons  who  are  only  at  long  intervals,  and  for  a  relatively  short  time,  exposed 
to  such  influences,  are  more  rarely  affected  with  trachoma,  having  acquired  instead 
of  it  a  catarrh,  a  blennorrhosa,  &c. 

Contagion  plays  the  most  important  part.    The  number  of  cases  caused  in  thif 
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waj  18  at  Any  rate  in  excess,  especially  in  places  in  which  a  great  number  of  persons 
live  together,  and  come  in  contact,  or  nse  the  »ame  washing  matenaJs,  as  is  apt  to 
be  the  case  in  barracks,  workhonBes,  hotels  of  the  lower  class,  &c.  If  in  snch 
places  a  number  of  persons  once  become  affected  with  trachoma,  and  if  these  are 
not  carefully  separated  from  the  henlthy  ones,  the  number  of  those  affected  increases 
Tery  rapidly.  Thns  contagion  becomes  an  important  factor  in  the  development  and 
nxtensiou  of  certain  endemics  and  epidemics,  which  have  become  a  permanent 
plague.  In  the  same  way  may  be  explained,  by  the  contagions  property  of  tra- 
choma, the  examples  of  the  disappearance  of  the  disease  from  the  place  wliere  it 
originated,  to  appear  in  branches  of  the  family  or  in  entire  households  who  were 
in  places  completely  free  from  the  disease,  and  who  were  not  exposed  to  the 
noxious  influences  which  first  excited  trachoma. 

The  punilent  and  rouco-puruleut  secretion  of  a  trachomatous  conjunctiva  must 
alone  be  considered  as  the  bearer  of  the  contagion.  The  watery  secretion  of  the 
pure  granular  trachoma,  as  well  as  the  turbid  mucous  product  of  ancient  papillary, 
mixed,  and  diffuse  trachoma,  which  contains  no  pus-elements,  is  scarcely  contagions, 
or  only  very  slightly  so. 

The  destructive  power  of  the  conjunctival  secretion  is  the  greater  in  proper* 
tion  to  its  resemblance  to  pus,  and  the  severity  of  the  inflammation. 

It  sboold  be  here  remarked  that  a  trachoma  by  no  means  always  results  from  sacb  a  traosfer- 
eoee  of  the  trachomatous  secretion.  Occasionally  a  pure  catarrh  or  a  blennorrhoea  occurs.  But 
on  the  other  hand,  again,  the  secretion  of  a  pure  catarrh,  or  pure  hlennorrhoea,  a  urethral 
discharge  brought  in  contact  with  the  conjunctiva,  may  excite  not  only  a  blennorrhoea,  but  also  a 
mixed  or  diffused  trachoma. 

Up  to  the  present  time  there  is  no  reasonable  ground  for  believing  that  eontagion 
U  possible,  except  by  the  immediate  contact  of  the  conjunctiva  with  the  contagious 
secretion  itself.  Contagion  through  the  air,  it  being  the  carrier  of  finely -divided, 
dust-like  particles  of  the  contagious  secretion,  it  is  true,  is  not  impossible;  but  it 
has  not  been  demonstrated.  6uch  a  view  has  not  indeed  even  been  once  made  to 
appear  probable. 

If  the  air  were  the  carrier  of  the  contagious  material,  the  number  of  cases  among  soldiers 
would  t>e  the  same  as  among  other  classes  of  men.  But  the  number  is  incomparably  greater 
imoog  the  former  than  the  latter. 

It  ia  believed  that  children  under  five  years  of  age  are  not  liable  to  trachoma.  This  may  be  true 
of  pore  granular  trachoma,  but  papillary,  mixed,  and  diffuse  trachoma  are  by  no  means  nn frequent 
io  children.  Persons  also  more  than  fifty  years  of  age  are  not,  as  some  believe,  free  from  the 
danger  of  trachomatous  disease.  There  is  no  doubt,  however,  that  the  period  of  life  betweer 
twenty  and  forty  years  of  age  furnishes  the  largest  proportion  of  cases,  and  that,  not  speaking 
of  soldiers,  males  are  much  more  apt  to  suffer  from  the  disease  than  females.  The  reason  of  this 
is  easily  seen  by  a  merely  superficial  examination  of  the  causes  of  trachoma. 

Course. — Trachoma  is,  in  the  strictest  sense  of  the  term,  a  chronic  affection. 
Still,  the  manner  of  its  course  varies  exceedingly. 

1.  The  manner  ip  which  trachoma  is  developed  is  very  different  in  different  cases. 

a.  In  persons  who,  on  account  of  their  way  of  living,  are  frequently,  or  even 
O'Dtinually,  exposed  to  irritations  of  the  conjunctiva,  it  not  unfreqnently  occurs  that 
what  are  apparently  very  evanescent  catarrhal  inflammations  are  often  repeated  at 
(bort  intervals,  but  always  dii»appeAr  either  spontaneously  or  by  the  aid  of  treat 
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Hpl    Bat  tbeae  attacks  alwaja  add  a  few  granntes  and  grnnitbtions^to  tlio«c 

alreafl J  eatiating,  UDtil  fiually  the  sjfnptotns  of  triichonia  are  endent. 

k  In  other  Gn^%  it  la  thought  ia  the  beginning  that  we  are  Oenling  with  a 
B«vere  catarrhal  inflammation^  a  herpea^  or  the  like,  TEieae  processes  are  protracted, 
liowef'erf  have  exncerbationi  and  remlasions^  while  the  traclaomaCauM  excrescencet 
gradnallj  appear,  and  increase  more  and  more,  until  finally  the  ^jinptoma  of 
trachoma  get  the  upper  hand. 

c.  Trachoma  h  verj  often  developed  in  an  acute  and  Independent  way*  The 
corynuctiva  becomes  suddenly  injected  with  tronbleeoroe  aensations  or  pain^  a  ron^h 
Tiseular  net- work  may  be  peen  on  tb©  lateral  portiana  of  the  ocnlar  conjunctiva^ 
while  Bt  the  same  time  it  becomes  oedematousF,  The  hyperiemin  of  the  coi^jnnctiFi 
Increases  raj^idly^  as  also  the  subjective  symptoms,  and  with  tbi;ra  appf^ar  the  secret 
tloB  of  ft  great  quantity  of  tears,  mingled  with  muco-pnrnlent  floccnlL  Within  a  few 
hoDr!^  or  day»  it  beci  fines  general.  The  lids  are  reddened,  cedem^itotis,  sensitive  tu 
jirea^nre,  eppeciallj  about  the  borders  of  the  lids ;  they  are  moved  with  difficulty, 
and  therefore  the  palpebral  fisinrc  i^  narrowed  or  even  elcmed.  If  we  now  examine 
the  conjonctivSf  its  roDghneJi^s  will  be  fieen  to  he  very  decided,  and  within  a  short 
time  the  trachoma  has  become  very  severe. 

if.  Mixed  and  ditfnse  trachoma  also  frequently  occnr  during  tbe  conrae  of  a 
hIennorrhcEtt,  diphtheritic  or  mem  bran  otiE  conjunctivitis.  The  traehomatotts  pro- 
liferation of  ti?8ne  is  often  manifest  in  the  first  srages  of  these  prrjcesses.  The 
roughness  of  the  coiynnotiva,  however,  often  first  appears  at  the  highest  stare, 
which  b  then  apt  to  hist  for  a  very  Jong  time*  But  the  granu}e,t  and  granulaiiona 
are  first  noticed  when  the  process  is  already  on  the  decrease. 

2.  The  severity  of  the  inflammatory  aymptooig  subsequently  diminiahea,  and  the 
r^axation  of  the  parts  is  very  strikingly  seen.  Then  a  continnal  Yariation  between 
exacerbations  of  the  irritations  and  remissions  ocoar,  which  latter  are  often  so 
complete,  in  mild  cases,  that  the  patient  scarcely  notices  that  his  eyes  trouble  him, 
and  is  only  annoyed  by  the  cloudiness  of  vision  at  times,  as  well  as  bj  the  inabilitj 
to  bear  even  slight  irritations.  In  this  waj  trachoma  may  exist  for  months  and 
years,  without  changing  to  any  extent,  nntil  it  is  finally  cnred  or  arrives  at  a  per- 
manent form,  or  suddenly  has  an  impetus  given  it  by  a  new  injury,  and  api>ear8 
again  in  a  more  acute  form. 

Eesnlts. — 1.  Trachoma  of  any  variety  may  get  well  spontaneonsly.  The  way 
to  this  is  through  resorption  of  the  granules,  never  by  suppuration.  The  papillary 
and  diffuse  granulations  may,  however,  be  obliterated  by  continual  throwiug-off  of 
their  superficial  epithelial  layers,  and  the  retrocession  and  absorption  of  the  new 
elements  in  the  parenchyma  of  the  different  parts  of  the  conjunctiva. 

The  prospect  of  spontaneous  and  complete  cure  is  the  greatest  in  children. 
Even  a  dififase  and  severe  trachoma  often  disappears  within  a  comparatively  short 
time ;  in  younjr  persons  within  a  few  weeks  or  months,  without  leaving  any  evil 
results.  In  adults  we  have  less  hope  of  this  result.  Recent  trachoma  of  not  a  very 
severe  form,  in  adults,  not  unfreqnently  gets  well  of  itself,  bnt  months  are  always 
required  for  this,  and  it  is  presupposed  that  the  patient  is  placed  under  perfectly 
favorable  conditions,  and  that  the  causes  producing  trachoma  have  been  repressed. 
Severer  mixed  and  diffused  trachoma,  occurring  in  adults,  only  very  exceptionally 
get  well  spontaneously.  In  by  far  the  greatest  number  of  cases,  permanent  iijury 
of  the  conjunctiva  occurs,  if  a  rational  treatment  has  not  been  entered  upon.    Theee 
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tBMj  impflir  the  fiinctioM  of  the  lida  and  of  the  eoraea.  The  lijpertrophied  tissue 
lidrdens,  becomes  thicker,  and  fin&IIj  becomes  diy,  bloodle^tSi  tud  tendinouA,  and 
«t  the  fiotne  lime  lessons  m  size  hy  ahrinkiog. 

a.  Ig  conBeqnecce  of  this  tha  pRpillarj  grftnuktiona  hecorne  very  mneh  smaller, 
wilhaQt  losing  ihtir  peculiar  flhape^  They  are  very  pale,  grayish ^  opaque^  or  even 
tmiiDdent  and  colorless,  Mke  a  kind  of  dirty  giass^  but  bes  des,  at  times,  so  bard  that 
mbhtng  them  with  a  hard  bodj  causes  a  distinct  fHctiou- sound. 

The  palpebral  conjunctiva,  Ott  which  they  rest,  tben  appears  of  a  pale,  yellowiBh* 
gray  csolor,  or  reddish  gray,  only  traversed  bj  a  tew  la  *ger  vesael;*,  very  tough  and 
rwisting.  It.-^  aeusittvenesa  is  markedly  decreased^  its  secretory  powtr  olmo«t  en- 
tirely destroyed.  As  a  consequeooe  of  thb,  such  patients  iuffer  very  mnch  from 
i^Toesa  of  the  oonjnnctiva, 

h.  In  verj  severe  mtied,  and  particularly  in  diffase,  trachoina,  where  the  pro- 
Ifiteraitioa  of  tissue  is  always  markedly  observed  in  tlie  whtde  thickness  of  the  pd- 
pcbfBl  ooivjuucttva,  the  papillary  poittou  not  unfreqaently  entirety  diBappears  In 
«li  Heeling  cicatritisl  tiasae* 

These  cicatrices  are  generally  seen  as  tcndlnona,  hrilliant,  whitish -gray  »tri», 
wMch  ran  off  in  the  most  different  directions,  and  thus  sometimes  form  n  coarse, 
Again  ft  fine,  uet^work,  wlikh  is  woven  into  the  tissoe  of  the  conjunctiva  itself, 
tm^ieraing  tbb  its  whok  thickness,  and  being  onited  to  the  surface  of  the  cartilage. 
In  the  ine*he«s  of  this  net- work  we  still  find  loose  redditih  or  jel]owisb-g:rny  tls-jue. 
It  ii  Dot  unfrequeutly  elevated  from  the  coiyuuetival  surface  in  tbe  form  of  fleshy 
linowths,  These  strim  occur  tnost  frequently  lu  the  middle  of  the  palpebral  con- 
Jmictira,  and  then  generally  attain  the  greatest  aize. 

In  other  cues  we  meet  wiih  tendiuoas  and  whitish  spots  with  radiate  or  cloudy 
borders,  which  generally  indicate  a  fatty  deposit  In  consequence  of  this  the  tears 
flow  over  Uiem^  without  being  taken  up  at  all.  They  occur  altine  and  also  in  oouipany 
irith  reticulate  cicatrices,  or  lying  either  very  superficially,  or  seizing  upon  the  dtep 
flCmciaref^  and  iire  then  oonnectcd  to  the  cartilofie  by  tendinous  braiiclii's.  In 
fsolaled  cnses  we  meet  with  e^ensive  cicatritTal  spots  of  this  kind,  in  whose  bounds 
the  e  injimctival  tissue  is  entirely  wanting,  being  broadly  attached  ro  the  eaitfla^e  by 
res  kiwer  surfnce^  and,  as  it  were,  welded  to  this.  Occasionally  tlm  entire  papillary 
rfgiOD  h  destroyed  in  thb  way. 

C^aai  are  not  wanting  in  which  snob  cicfltritlal  spots  hav^e  been  irregularly  drawu 
together  to  hard  cartilaginous  swellings^  with  radiate,  thick,  cord  or  lenf  like 
brutehee.  These  are  considerably  elevated  nbt>Te  the  snrronuding  conjonctiva,  and 
cmait  irregular  folds  In  the  latter.  These  radiate  thick  cicatrices  scarcely  belong  to 
t^  IraotioiDiloiss  process  as  such,  bat  are  generally  due  to  t^>o  titrong  and  deep 
eaiilsrl2a|}o&i  with  solid  nitrate  of  silver, 

e*  SimiTiir  changes  are  observable  not  only  ia  the  purely  granular,  hot  also  in  the 
raijted  and  di^se,  forms  of  trachoma.  In  consequence  of  the  degeneration  of  the 
|imU%rating  tissue,  the  granules  gradually  flstteiif  eren  disappaar  entirely,  and  0nal- 
If  Ibe  palpebral  fold  appears  entirely  raiooth  and  markedly  tijicker.  Wlien  there  has 
btiB  pnrloiu  exeeaelve  proliferation  it  is  also  more  rigid  and  very  white,  occasion- 
ally  even  tendinou-^  and  only  traversied  by  a  few  vessels  forming  a  coarse  ne^-work, 
or  with  no  vessels  at  all.  It  has  cea^  tu  be  a  mnoous  membrune,  and  saperficially, 
Ol  liMt,  has  become  6brons. 

This  ehiinge  often  affects  only  individunl  portions  of  the  palpebnil  ft>ld.  These 
look  as  If  they  were  covered  by  irregularly *furmed  tendinunt  patches.    In  othe? 
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tmes  the  palp<?br£il  fclJ  is  entirely  changed  into  a  tendbotia  non-Yaioular  TDftrabran^ 
tlte  extent  of  whose  surface  b  far  len  than  normal.  In  less  seTere  foruii  of  the  dia^ 
ease,  and  when  tbe  fihrutikan  dcairiti  ,1  tissue  is  more  irregularl j  distributed,  tbii 
lessening  of  atjrface  ia  often  observed  in  a  folding  of  the  atTected  ronjunp^tival  por- 
tion Tertioally.  If  tbo  lid  is  everteii,  the^^e  folde  are  verv  disrinct,  and  we  ^ee  and 
feel  tfiat  thej  are  thick  tendinons  eords  and  mem  bra  do  us  sstruciuret,  in  which  tba 
conjnnctival  tissue  is  embedded,  extending  into  the  sub  coqjanctiTal  ti-iae.  It 
renilers  this  latter  rensei  by  reason  of  its  shortness,  and  thus  |>Ufili*-a  forward  the 
netghbtinng  coiyunctiva.  We  g^enerally  find  several  of  these  foliU  in  the  same  lid, 
occasionally  also  single  ones  ia  the  lateral  poitiuns  of  the  palpebral  fold*  Tbei^ 
are  particularly  protniuent  on  any  lateral  motion  of  the  globe.  These  are  folds 
designated  as  the  fir^t  degree  of  the  so-called  posterior  nymblepharoa.  In  caaea  of 
the  sever^t  affection  of  the  coiynnotiva  the  shrinking  ia  apt  to  be  more  even. 
The  palpebral  fold  is  entirelj  changed  to  a  tendinons  Btructare«  U  shortened,  and 
eon  serine  ntly  its  base  is  pressetl  out  more.  The  tarsal  conjunctiva  then  appears 
immediatelj  behind  the  convex  tarsal  border,  upon  the  corresponding  2one  of  th6 
eclerai  surface,  or  springs  from  the  tarsal  surfaoe  npon  the  globe,  being  axtendod 
there  as  scleral  conjunctiva*  Under  snob  circiimstancea  the  characteristic  rertical 
fi^ds  are  also  wanting* 

Thb  condition  h  called  a  severer  form  of  posterior  symblepharon.  Still  tbit 
shortening  of  the  conjunctiva  is  not  always  the  resalt  of  shrinkage.  It  may  also 
proceed  fnim  an  adhesion  of  both  snrfaces  of  the  palpebral  fold.  Such  adhesions 
oecnr  ospeeiatly  frequently  In  eonaeqnenc&  of  excessive  eanterizatlons,  particularly 
if  the  superficial  epithelial  layers  are  destroyed  by  tho  eanstio,  and  thns  surfaces  of 
a  wonnd  are  brooght  in  contact* 

d.  It  is  evident  that,  in  such  a  groat  shortening  of  the  conjnncttval  (laCf  not  only 
the  palpebral  fold  but  also  thd  other  parts  of  the  conjunctiya  must  take  part  in  the 
shrinking  process.  This  is  then  plainly  seen  on  the  ocular  coi]junotiva,  since  its  most 
anterior  zone,  which  does  not  appear  markedly  shortened,  attains  a  peculinr  pale  and 
rigid  appearance.  In  the  first  place,  it  becomes  less  vascular  by  means  of  the  degen- 
eration of  the  connective  tissue  composing  it;  and,  in  the  second  place,  it  loses  its 
natural  elasticity,  so  that  on  the  motions  of  the  globe  it  is  drawn  in  fine  concentric 
folds. 

e.  The  appendices  of  the  conjunctiva,  the  semi-lunar  fold  and  caruncle,  nnder 
such  circumstances,  are  apt  to  shrivel  and  gradually  become  obliterated,  so  that  we 
recognize  them  with  difficulty. 

2.  With  the  destruction  of  the  corneal  tissue,  the  trachomstons  process  within 
the  bounds  of  the  conjunctiva  has  found  its  natural  termination.  While  this  termi- 
nation is  being  reached,  as  is  well  understood,  the  appearance  of  the  traohomatona 
conjunctiva  varies  exceedingly;  in  quite  a  number  of  oases  the  subsequent  develop- 
ment of  the  spawn-like  bodies  is  quite  marked.  These  appear  singly  or  in  greater 
number  upon  the  palpebral  fold,  and  occasionally  also  on  the  tarsal  oopjunotiva, 
again  disappearing  in  part,  giving  place  to  others. 

In  patients  with  diffuse  or  mixed  trachoma,  where  the  treatment  has  been  left 
off  too  soon,  this  new  proliferation  of  ti^ue  not  unfreqnently  becomes  very  great,  so 
that  the  granular  trachoma  appears  much  more  prominent  than  before,  and  thns 
attains  much  the  upper  hand  over  the  granulations  on  the  palpebral  conjunctiva. 
But  in  cases  also  in  which  no  treatment  has  been  ever  carried  on,  or  when  the 
process  has  never  been  altered  by  remedies  which  directly  and  powerfully  affSected 
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htaoiind  eonjnnotiTa,  proliferatfon  of  snch  bodies  is  often  observed  for  years  after 
the  existence  of  a  mixed  or  diffuse  trachoma.  The  tarsal  conjunctiva  and 
i  palpebral  folds  attain,  under  such  circumstances,  in  consequence  of  the  continuous 
iBtliatlnii  of  tiMoe^  a  peculiar  gelatinous  appearance,  while  in  some  places  signs 
k  ^to  fiur-advanced  degeneration  are  seen.  Indeed,  we  find  these  gelatinous 
ions  of  tlie  cox^junctiva  with  the  peculiar  granules,  as  a.  rule,  combii^ed 
grannlations  which  have  become  pale  and  hard,  aud  also  with  maculated  or 
cicatrices  of  the  palpebral  coi\junotiva,  with  posterior  symblepharon,  and 
changes  in  the  cartilage  and  in  the  cornea. 

[H  la  evidcDt  that  Umm  grmniilationfl   belong  to  the  later  stages   of  mixed   and  difTose 

li  would  be  onneoessarj  to  mention  this,  if  they  bad  not  been  declared  to  be  the 

I  of  m,  verj  pecnliar  prooesa,  whose  origin  is  to  be  sought  for  in  a  scrofulous  or  tuber- 

(AfiL)    In  consideration  of  this  latter  point,  it  is  onlj  to  be  remarked  that 

i  in  the  conjonetiTa  in  question  have  been  observed  in  robust  and  healthy  persons, 

'  more  frequent  occurrence  in  pale,  weak,  and  in  apparently  prematurely  old,  persons, 

be  greeltr  part  dependent  on  the  fact  that  the  eye-affeciion  has  existed  for  years,  and  also 

pbysieal  and  moral  depression  caused  by  this  long  duration  of  the  disease,  as  well  as  the 

I  OSS  of  powcrfVil  internal  remedies. 

k  S.  Alterations  in  the  oomea  and  lids,  which  often  take  part  in  the  trachomatous 

■hssb,  are  frequentlj  united  to  the  symptoms  of  coigunctival  shrinkage. 

■  ei  We  generally  find  the  oomea  hazy,  in  a  state  of  pannus,  occasionall j  xerotic, 

Phom  cases  ectatic. 

f    i.  The  cartilage  of  the  lid  verj  frequently  suffers,  entirely  apart  from  its  tracho- 

B  proliferation,  from  continuous  recurring  inflammation  of  the  meibomian 
In  the  further  course  of  severe  trachoma,  it  shrinks  and  becomes  distorted 
>os  ways,  or  is  contracted  to  a  roundish  swelling.    The  meibomian  glands 
|pi  then  almost  entirely  destroyed,  but  they  are  in  part  changed  into  irregular 
filled  with  a  friable  or  fluid  mass,  after  their  openings  have  been  closed 

) 

r     ^  The  edges  of  the  lids  are  often  swollen,  tylotic,  affected  with  trichiasis  or 
^fvtia]  madarosis. 

i,  Not  nnfrequently  permanent  turning  in  or  out  of  the  lids  occurs,  entropion 

'^mi  ectropion.    The  entropion  is  generally  a  consequence  of  tendinous  degeneni- 

fikm  of  the  conjunctiva.      The  palpebral  fold  and  the  tarsal  conjunctiva  being 

gAortened  by  the  continued  destruction  of  the  tissue,  the  surface  of  the  lid,  the  inner 

P%i  being  obliterated,  is  turned  in  toward  the  globe,  imd  often  even  distended,  so 

some  lashes  protrude  from  the  row,  and  appear  to  grow  from  the  purfuce  away 

I  the  outer  lips  of  the  lid.    The  further  formation  of  the  entropion  is  assisted 

•-ly  the  spasm  of  the  lids.    This  appears  in  the  inflammatory  stage  and  during  the 

^■Merbation  of  the  process,  at  times  with  great  severity,  and,  when  the  laches  have 

;  Aisdy  been  tomed,  it  assists  somewhat  in  maintaining  them  in  this  position.    The 

pidoal  thickening  and  shrinkage  of  the  tissue  of  the  cartilage  is  then  the  cause  of 

lii&tortion  becoming  permanent.    Still  the  shrinkage  of  the  cartilage  is  sufficient 

tf  itself  to  cause  such  an  entropion. 

b  severe  mixed  and  particularly  in  diffuse  trachoma,  which  is  accompanied  in 
la  first  stages  by  considerable  swelling  of  the  lids  and  conjunctiva,  ptosis  of  the 
^ppsr  and  ectropion  of  the  lower  lid  often  occur.  Occasionally  both  lids  are  turned 
iHward.    The  eversion  of  the  lachrymal  punctum  favors  the  ectropion   and  the 
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deScteDt  oorrjing-o?  of  tbe  tears.  Thii  ts  evident,  tren  in  dljrlit  eIeTatK>iis  of  tliQ 
ftJgo*  of  the  lids,  by  continnoui  dropping  of  the  tears.  It  leads  to  eryt!ieta9t*tis 
rnflamniations  and  excoriations  of  th«  lids  and  che^kf*,  and  sub^oqnept^y  U#  their 
abrinkage ;  and  thus  the  improper  position  of  the  lid  is  Inerea^,  snd  at  the  samd 
tiine  the  iDflammadon  in  the  coi\)nnotiv^a  and  cartilage  maintain ed^  and  farOier 
degeneration  favored. 

Treatment— We  should  first  very  assidnoGsly  attempt  to  remove  the  cause  of 
tlie  disease?,  but  afterward  the  treatment  is  to  be  so  oondncted^  that  the  prolifera* 
tion  of  tisaae  shall  be  limited,  and  the  already  existing  traohomatotia  new*formatioiis 
reraored  withont  injury  to  the  normal  elements  of  the  cot^anctiva,  * 

A.  Among  isolated  collections  of  persons,  e.  g.  among  soldiers;,  in  asylnms^ 
l^rl^onS}  manufactories^  &c,^  we  most  see ^  above  all  things,  to  the  prevention  of  the 
disease.  For  this  purpose  all  the  caui^es  of  the  trachoma  should  be  carefullj  consid- 
er ed,  and  the  proper  hygienic  rules  be  insisted  upon^  But  if  the  disease  has  already 
broken  out,  the  prevention  of  oontagion  should  oppose  u  barrier  to  its  eitenmoiu 
Separation  of  the  aSected  from  the  healthy,  and,  when  this  is  not  posaible,  limita- 
tion of  their  intercourse  with  each  other,  form  the  chief  object  of  attention  from  the 
medlcd  attendant* 

In  Individual  cases  the  indications  from  the  conse  will  demand  the  removal  or 
keeping  away  of  all  itynrions  influences  which  may  possibly  increase  or  maintain 
the  proeoHS,  and  therefore  the  eyes  aKonId  be  carefully  protected.  Beside,  where 
one  e>e  Is  afl*ected,  the  transference  of  the  secretion  to  the  healthy  one  abodd 
be  prevented  where  it  is  possiblep  For  this  parpose  it  it  neoeasary^  so  long  aa  the 
proces-^  remains  acute  and  runs  Us  course  with  the  sccretii^n  of  maco-pnrulent  ma- 
terial, to  protect  the  eye  with  a  hermeticol,  or  at  least  a  protective,  bandsgtp 
But  if  the  trachoma  has  already  become  chronic,  it  need  not  be  worn,  in  oonaidcra- 
tion  of  the  slight  contagious  property  of  the  secretion,  and  the  annoyance  of  a 
bandage.  We  may  then  avoid  contagion  by  the  greatest  care  in  washing  the  face, 
use  of  the  hands,  &c.  Oarefol  patients  may  very  often  prevent  the  affection  of  the 
other  eye. 

B,  The  direct  treatment  of  trachoma  varies  exceedingly,  according  to  the 
manner  in  which  the  disease  is  developed,  according  to  the  intensity  of  the  tiaaae 
proliferation  process,  the  form  and  extent  of  the  trachomatooa  neoplastic  forma- 
tions, drc. 

1.  If  the  trachoma  appears  with  the  symptoms  of  a  blennorrhosa,  attention  is  to 
be  directed  to  it  rather  in  a  prognostic  than  therapeutical  way.  Trachoma  first  infla- 
ences  the  indications  to  any  extent,  when  the  dangerous  condition  of  things  hat 
been  removed,  and  the  trachoma,  as  such,  appears  in  the  foreground. 

2.  If  the  form  of  the  disease  has  changed  in  this  way,  or  if  the  trachoma  has 
been  primarily  developed,  the  severity  of  the  inflammation  at  the  time  will  deter- 
mine the  choice  of  methods  of  treatment.  Wherever  the  sthenic  oharaoter  of 
the  disease  appears  prominent,  or  a  condition  of  severe  irritation,  the  antiphlo- 
gistic treatment  is  the  only  proper  method,  whether  it  be  in  the  be^^ning  of  the 
disease,  or  during  an  exacerbation.  Every  irritating  procedure  is  to  be  strictly 
avoided.  The  means  for  this  are  strict  care  of  the  eyes,  a  general  antiphlogistic 
regimen,  the  use  of  cold  applications,  instillations  of  a  solution  of  atropine,  ^sc 

8.  If  the  relaxation  of  the  coi\jam^.iva  is  already  observed,  and  there  is  no 
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Qurked  ii^eetion  of  the  i^aseels  in  the  episcleral  tisaoe,  it  is  time  to  attempt  th# 
remoTli]  of  the  trachoma  to  aa  neoplastic  formatioDs  hj  direct  treatment. 

We  e*ii  not  coucpa)  tbe  fact  lb  at  it  is  harder.  Id  practice^  to  te&rti  this  point  of  time  thau  m 
tb^t7.  There  are  cmts  in  which  ullttie  aboTe  iodicatioos  i«crn  to  be  fulfil  led,  and  jt!t  dirtci 
Dt  of  Ihe  tracboma  will  Dot  be  borne,  but  «xdtea  exceedingfj  tterere  and  eren  dangerous 
•lioDfl  of  ibe  iaflan^motorj  procds^  wbicb  mike  ui  itumedlate  return  la  mi  uiiipbtogbtic 
i  neceaiurf . 
On  the  otber  band,  easea  occur  in  wblcb  tbe  iniammatorj  pmliferatioQ  of  ttfl«ite,  in  »pits  cf 
i1ogj«ti«  treAtment,  contiouei,  with  ftJI  tbo  pymptoms  of  serere  nerroas  iiritiitlon,  for 
From  &  tbeoretic  stand-pointy  orerj  initatire  meaaA  of  treatment  appears  to  b«  contra- 
d,  *Dd  yet  tbta  ia  wbal  it  actnuUT  require.  Happily,  incb  oases  iire  ci>mparRtive1y  rare, 
amti  Wt  mMj  emsUj  protect  onrselres  from  mistAkea  by  Qrat  oiperi  mental  I  j  etnplojing  the  veaker 
modet  ol direct  treatin«nl,  if  the  ooDditiQii  of  ief«r«  irntatloii  be  too  pratraoted. 

The  icissora,  nitrate  of  aikar,  and  sulphate  of  copper,  are  the  dlreot  me&naof 
tr««dneot  of  tra^hotnatotia  neoplastic  formations. 

Socvr^'-Ieid  vw  at  oii«  fim«  na«d|  and  mneh  wom  said  of  Ita  effioacj *  If  waa  ttied  both  f n 
«0O««iktrat9d  A«xtuttaa»  and  in  the  forui  of  a  powder.  {JBi^,  WariojmfiU.}  Both  prcparationa 
v«i  piic«d  in  large  quantity  on  the  tracbomatoui  qonjonqtiTa,  and  after  they  had  acted  for  a 
timt,  tbe  exceta  waa  removed  with  Inkowarm  water.  Thus  a  sloiigb  waa  formed  which  covered 
tiba  nbole  penciled  coojunctii^al  enrface,  and  en r eloped  the  granuIatioDS.  Thia  ilough  waa  rery 
■nurtiii,  and  it  waa  oAen  seremi  dara  before  il  waa  loosened,  la  the  mean  time  il  anted  aa  a 
ftfllgp  body,  and  aa  inch  woa  very  Iroublesome.  It  even  tnoreaaed  the  existing  iriitatiiMI  and 
fbt  proliJWatioo  of  tiaiye,  so  that  it  waa  not  rare  to  see  tbe  graoulationa  grow  inatMd  of  decreoaa 
«iid*r  tba  atangb.  Thia  occnra  the  more  readily  becauae  tbo  aloiigh  remaimng  behind  preTenta,  or 
■iJcBtl  weakens,  the  eOeot  of  the  Lead  oo  the  neoplasia.  Iq  a  similar  way,  tannin,  tii^ctnre  of 
opiam«  dilute  nitric  acid,  ^0,^  hare  been  tried,  hnt  tbe  reanlta  attained  are  far  inferior  to  thos« 
Una  mtrite  of  til  tot  or  the  sntpbate  of  copper  {Oyr). 

The  choice  of  the  remedy  is  gen  era!  Ij^  deterrtiiaed  by  the  form^  si^,  and  consist- 
&icf  of  tbe  trachomatotis  new-formations, 

a.  Cock^a^eomb  or  oaulldower  gritnalatlonSf  or  those  which  are  very  pri>toment  and 
ootnponvtiTt^ly  large  and  pednncalated,  should  be  cat  off  with  the  sc^issors.  It  Is 
loipaffttlirely  ne^'essary^  in  doing  this,  to  avoid  any  ir^ary  to  the  proper  conjanoiiToI 
time ;  otherwise  cicatrices  are  formed  wijich  do  harm.  This  is  the  rea!M>ii  that,  in 
graiaitUtioiiB  with  a  comparatively  broad  base  ntid  slight  elevarion,  the  sciftsorf  are  not 
to  be  reccimmendod.  Besides  the  graniilations  are  not  easily  brooght  within  the 
bladee  of  the  scitsarB,  without  al  the  same  time  getting  the  eo^junctiTa  between  th^m. 

The  patient  is  placed  on  a  ohair  during  the  operation.  An  as^istunt,  standing 
behind  him,  snp ports  the  head  and  the  everted  lids^  whie  another  restrains  the 
litEOorrhage.  The  granulations  are  cut  o^  with  scissors  curved  on  the  flat.  One 
graooliiion  ahotild  be  cat  off  after  the  ofher,  close  to  the  baae.  The  operation  there- 
fore dentands  much  time  and  patience^  bat  ia  not  puinftil,  provide  tbe  soleeors  do 
ncrt  cnt  tbe  coE^nnctiva.  It  should  be  remarked,  that  It  would  cause  great  tronhte  to 
attempl  to  eot  down  the  grannktirms  smoothly  to  the  ctn^iinitlva*  We  ihould  be 
ifltltmtird  with  cutting  off  the  more  prominent  granulations  clown  to  a  sJigiit  residuum. 
OMerlsationg  with  nitrate  of  sliver  should  do  the  rest.  Yet  these  should  not  be 
ondirtaken  before  one  or  two  days  after  Cold  ap plication. <)  are  to  be  made  irnnie- 
difttel^  after  the  operation,  in  order  to  restrain  the  hemorrhage  and  limit  the 
reictlcKD. 

¥m  laffe,  very  promlDent*  but  diffuse  granulations,  with  broad  bases,  are  bett 
i  hj  tbe  use  of  tbe  mitigated  nitrate  of  silver. 
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r*  In  B&veTQ  mixed  trachoma,  as  well  as  in  the  diffUso  forrn^  where  the  gpanala* 
lions  were  either  ftlightlj  developed  in  the  begin ui eg,  or  cut  off  by  the  scksort 
or  the  mUrgated  htick^  ^o  that  their  breadth  w&a  gi-eater  than  hight,  peticilingfl  of  the 
rongliened  con j\i  tier  jval  portion  with  strong  solutions  of  nil  rate  of  silver,  fifteen  to 
thirty  graina  to  the  on  nee  of  distilled  water,  are  to  be  particularly  recommended. 

d.  la  such  coses,  if  t lie  smootfung  ont  of  the  ^anulitioiis  is  already  far  advanced, 
or  if  we  are  dealing  with  a  tow  form  of  mixed  trachoma,  a  pure  papillary  or  granolar 
traehoma,  penciling  with  a  weaker  solution,  five  to  ten  grams  to  t lie  ounce  of  water, 
are  to  be  adrised.  Then  wo  wish  the  fopxaadoa  of  very  thin  sloughs,  because  the  I 
deeper  action  of  stronger  caustics  may  easily  ^danger  the  proli feral ing  conjunctiva 
iUel^  and  cau^e  the  formation  of  clcjilrio^s.  Tl^e  choice  of  the  strength  of  tho 
solutioti  depends  upon  the  (lesired  effect.  The  caustic  will  be  the  weaker,  the 
smaller  are  the  neoplastic  form.itious* 

e*  It  not  unfre4}uently  occura,  that  in  some  parta  oF  the  conjunctiva,  especially  in 
tlie  vicinity  of  the  convex  tar^l  border^  permacient  in'anulations  of  coD^iderable 
size  remain,  while  in  other  places  the  trachomatous  roughneas  rapidly  yields  to  the 
means  in  quest lou.  In  such  cases  the  prominent  excresoenoea  should  bo  remoTed 
with  the  mitigated  nitrate  of  sliver  (nitrate  of  stiver  and  nitrate  of  potash),  but  the 
other  parta  of  the  coiyunctiva  penciled  with  the  proper  solution. 

/.  If,  after  the  smoothing- off  of  the  trachomftj  the  conjuoctiva  remains  veiymncih 
relaxed,  if  the  catarrhal  secretion  appaart  quite  abuudant,  and  we  therefore  require 
rather  a  strong  aatrlngent  effect  than  a  powerful  cauterisation^  the  best  means  is  the 
use  of  a  crystal  of  sulphate  of  copper,  or  an  ointment  of  five  grains  sulphate  copper 
to  two  drams  of  simple  cerate* 

g.  In  sec^mdary  gehit'tnoas  traehoma,  also,  the  sulphate  of  copper  is  to  be  recom- 
mended, so  long  as  papillary  or  diffuse  granulations  of  large  caliber  do  not  demand      | 
a  strong  caastic  action. 

The  broad  surface  of  the  crystal  has  the  advaotage,  that  the  greatest  chemical  action  affects  the 
most  prominent  points,  and  in  this  way  remains  of  granulations  may  be  cauterised,  while  the 
portions  of  conjunctiva  lying  between  experience  the  astringent  action.  Sulphate  of  copper, 
with  vigorous  use,  is  indeed  a  caustic,  and  was  for  a  long  time  almost  exclusively  used  in  the 
treatment  of  trachoma.  It  is  only  recently  that  it  was  displaced  as  a  peculiar  caustic  by  solotions 
of  nitrate  of  silver,  and  properly  so,  since  these  latter  act  much  more  powerfully  and  more 
certainly. 

The  sulphate  of  copper  ointment  furnishes  a  very  advantageous  substitute  for  the  crystal, 
especially  when  the  patient  can  not  visit  the  surgeon  every  day.  The  patient  may  easily  intro- 
duce the  ointment  into  the  conjunctival  sac  by  means  of  a  camel's-hair  brush,  or  allow  it  to  be 
done  by  others. 

We  may  also  use  the  sulphate  of  copper  in  solution,  3  J  ad  ^jtLq.  destillat.,  penciling  it  on  the 
oonjunctiva  in  the  same  waj  as  the  stronger  solutions  of  nitrate  of  silver.  Still,  it  is  much  inferior 
to  the  latter  where  we  desire  a  powerful  effect. 

The  object  of  the  cauterization  is  to  bring  the  coi\janctiya  back  to  a  normal 
condition.  Remembering  this,  we  can  not  be  sufficiently  warned  of  the  danger  of 
deep  cauterizations,  especially  with  nitrate  of  silver  in  substance,  for  this  always 
leads  to  the  formation  of  extensive  cicatrices.  It  may  be  considered  as  a  nde, 
without  exception,  that  at  each  cauterization,  even  in  cases  of  very  severe  trachoma, 
we  should  confine  ourselves  to  the  production  of  a  very  snperficial  slough.  A 
second  rule  requires  that  the  canstic  should  not  touch  parts  where  there  are  no 
trachomatous  formations. 
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Iiislilfmtioat  tttp  therefore,  to  be  utterlj  abuodoDed,  W«»k  ooUjt-m  do  iio  good  io  t  traehomi^ 
and  iiiiongflr  QOft»  net  UEXiti  tl3«  oeulor  eonjiioctiira  Aod  tbe  eoroe^^  &»  well  fia  on  tb«  trucboEtia* 
tous  grinuJibtLoo0«    Tbejr  iir^  tbof^fgrn,  dlBogerciui  in  propartion  to  their  ounti'ro  Aclloa  om 


G^nerallf,  we  sbotild  oie  the  caustic  o?ig©  a  daj,  A  more  frequent  repetition  is 
not  advinable.  The  best  time  for  the  application  ia  the  morning,  two  or  three  liotiri 
■iter  awaking  &om  sleep.  Immcdiatelj  after  gleep,  the  conjunctiva  appears  h^peiv 
mmic^  and  llie  catiBtio  irritates  mneh  tnora.  Far  the  same  reason,  cauterization 
iutmediatelf  after  a  meal  abonid  be  ayoided.  Jnst  before  a  meal  is  atao  not  & 
proper  time^  iince  the  irritation  caQaed  umj  be  easilj  incre«B©d  by  inaHtioation,  and 
bf'AfuU  stomach. 

We  should  not  think,  however^  that  the  canter i^at ion  is  to  be  cnmed  on  everjr 
daj  until  tlie  trachoma  has  disappeared.  We  should  never  n^lect  the  esaot  exam- 
ination of  the  conjunctiva  and  the  neighboring  part^,  before  we  proceed  to  the 
Appllcatiozi  of  the  caustic.  It  very  often  occurs,  that  some  injurious  influence  hai 
UHOpQWArllj  increaaed  the  irritation  of  the  ejes.  This  may  be  recognized  more 
etpecimllj  bj  a  greater  injection  of  the  fio^  episcleral  vessels,  by  sensitiveness,  pro- 
fbie  lachrynLition,  and  a  lighter  shade  of  the  reduGsa*  If  thrs  be  the  c^se,  the  cauter* 
uaUon  should  be  omitted,  and  a  pure  atitiphlogisitie  trcaimDnt  substitnted,  until 
Uieae  symptoms  of  irritation  have  again  disappeared.  If  this  precaution  be  neglecte^l, 
And  the  cauterization  continued  in  spite  of  the  warning  indications,  the  result  is  gen- 
erally a  ainsiderable  increuse  of  the  ttjfiammatton*  Herpetic  c^fflorescenees  then  very 
often  shoot  up  on  the  conjunctiva  or  cornea,  which  not  un frequently  endanger  the  eye> 
At  any  rate,  the  patient  will  not  tolerate  the  continuation  of  the  oanstio,  and  we  are 
finally  compelled  to  give  op  its  nse  for  weeks  at  a  time.  Then  the  cottjnnctiva 
bis  an  opportunity  to  allow  the  formation  of  the  trachomatous  growths  to  reach  the 
former  tjr  a  greater  size. 

If  trachoTTia  has  once  become  chronic,  and  if  the  irritation  which  la  i^pt  to  accom- 
pany the  6rst  stages  has  yielded,  we  should  have  no  object  in  confining  the  patient 
to  hb  room  any  longer,  The  enjoymeut  of  the  &eah  air  ia  necessary  under  such  cir* 
emioitaiioes.  Still,  the  patient  should  be  warned  as  to  any  exeesses.  He  should  take 
pftiper  care  of  the  eyes,  and  avoid  all  causes  that  may  produce  oongestions  of  the 
tipper  half  of  the  body. 

4.  Cases  eiceptionally  occur,  partieularly  of  ancient  trachoma,  which  offer  & 
retnarkfible  resistance  to  the  means  of  treatment  which  have  been  named,  and  In 
which,  fifler  energetic  cauterization  for  weeks,  no  change  in  the  condition  is  to  he 
obtffved,  A  marked  advance  In  the  degeneration  of  the  oot^unctival  tissue  has 
tli«e  oocurred.  We  also  here  and  there  meet  with  cases  of  chronic  and  even  invet- 
cnto  ferochoma,  in  which  cauterizations  are  not  borne  at  all.  They  react  on  every 
•pplieation  with  very  severe  and  permanent  irritation,  if  not  by  herpetic  afections 
or  other  forma  of  keratitis.  In  such  ca^es,  whether  with  or  without  paunus,  we 
mmf  use  lukewarm  com  presses  or  cataplasms.  (Orae/e.}  Occasionally  these  are 
ntefal  in  relaring  the  tissue,  and  tlaert'by  favoring  rescjution,  besides  markedly 
diminishing  tbe  sensitivenet)S«  In  some  cnses,  even  a  spontaneous  recession  of  the 
fitftulations  baa  been  seen^  Id  other  ca-^es,  cant  rizatlons  begun  with  care,  and 
tn^reaaed,  are  again  borne,  and  become  useful.  A«|ua  chlori  is  ali^o  higldy  spoken 
of  nsder  snch  circumstances.  (Qraqf^.)  In  particularly  old  and  obstinate  atfeotions 
of  tJiia  kind.  If  accompanied  by  pannuSi  wo  may  try  the  inoculation  of  blennorrhcsal 
feeretion^  and  we  msyf  perhaps  attdo  good  results  ^ith  it    {Piringer^  Badtr.) 
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6,  It  ia  tiino  to  itop  the  canterizarloni,  wben  the  trBolioniA  Iibm  be#m  so  far  »ib 
dued  that  it  requires  obUqae  iUnmioation  flroro  a  lamp  to  show  any  irregtilaritles  in 
the  coi^jaDctiTa^  acid  if  the  redness  remaintag  Las  a  tiat  of  j allow  ia  it,  ani^  the 
Bwdling  Iras  lessened. 

It  will  be  best,  perhaps,  to  graduallf  increase  the  !nterrftl»  betweaa  the  canteri* 
cation S}  cauterixiiig  «verf  two  dajB  at  first,  at^d  then  e7erj  three  or  four  dajB. 

The  object  of  tljese  experimental  oefiaations  of  OHUterizatiuns  is  to  ascerUirn  if 
the  proliferation  of  ti^oe  in  the  conjutiotlvn  still  eotaLnuo?,  and  if  tbe  flight  remum' 
ing  unevenoess  of  the  conjunctiv-aJ  aorfaoe  be  not  merely  a  sjmptfim  of  a  hyper«m1« 
Bwelling  of  the  papillary  hot! i as,  kept  op  by  the  caut^HzaLion  lts«]f,  and  which  im- 
mediately  disappears  when  this  indaence  ceases  to  act.  It  not  unfreqnentlf  oeenrs, 
thai  inexperieiioed  practitioners  protract  such  alight  hypt?ra?inlc  sweilioga  eicea^Woly 
by  oontinuoue  cauterizaiion,  Biitf  even  after  complete  diaappearanre  of  the  rough- 
nes3  of  the  co^jaiictiva^  the  patient  is  not  to  be  consideri'd  as  safe.  In  order  to 
prevent  a  return  of  the  affection,  tije  eyei  stioaid  he  oar efoUy  u^ed  for  a  long  time. 

t.  If,  Ja  aocient  tracboms,  bjpartrophlei]  coajancUrd  fblda  of  some  bretdib  u*«  fomid  to  th4 
palpebml  foM^  th&»e  shouid  be  cut  oW  with  tbe  ecisspra  cIdab  %q  thf  Ir  bftAe,  lin^  tb^  4q  aot 
re«dUy  yi«U  (o  cAutenzatioD,  a»  exp&rktice  teaebe§  ua,  atid  they  maj  wi(h  good  reuoa  b« 
«st«eTzi«^d  tbe  cauj^e  af  the  persistence  of  u  great  imtaijon.  I  a  the  early  aiageB  of  Lnuibomi^  uicb 
lfirg«  folds  do  not  easily  oocttf^  Aiid  tbey  are  of  leas  Bigoific^itiGef  because  they  are  Hpt  lo  difiBpp«ar 
^itb  the  raceeaioa  of  £b«  tnichomaf  aa  we  may  ae«  in  the  semilujur  fbkL  Under  anoh  dfi»UD- 
itttaceB^  tlieir  immoral  by  the  Aciaaori  would  not  be  justified. 

f.  If  eotneol  pannns  is  oombtned  with  eonjnnctival  trachoma,  the  metttod  of  treat* 
inent  la  to  be  the  same  as  if  there  were  no  pannus.  This  generally  disappears  utide^ 
trefitment,  or  b«L"OQiea  a  permanent  corneal  opacity^  before  Uie  roughneaa  of  tlie  doei- 
jnnctiva  m  aobdoed*  Bnt  if  the  trachnma  h  nnited  with  a  pan  no  us  keratitit^^  or  herpetie 
keratitis,  it  is  generally  advisable  to  limit  ourselves  to  antiphlogistic  treatments  as  long 
as  the  inflammatory  symptoms,  and  especially  the  nervoas  symptoms,  predominate 
to  any  great  degree.  It  is  only  when  this  method  of  treatment  remai  is  withont  re- 
sult, in  spite  of  a  very  good  condition  of  the  patient,  that  we  may  undertake  experi- 
mental cauterizations  of  the  conjunctiva  with  weak  solutions.  Occasionally  under 
their  use  the  inflammation  recedes  very  quickly.  Not  unfrequeutly,  however,  it  in- 
creases very  markedly,  and  may  even  put  the  eye  in  great  danger.  Occasionally  the 
ointment  of  the  yellow  oxide  of  mercury  does  good  service  under  such  circumstances, 
especially  when  the  herpetic  character  is  a  little  more  prominent  and  the  severest 
symptoms  of  irritation  liave  yielded. 

lo  doabtfal  oaaet  of  this  kfaid  an  tlliptioal  piece  has  been  eot  oat  from  tbe  lid,  and  it  ia  claimed 
that  good  retuUa  hare  been  attained  by  thia  treatment  It  ia  believed  that  tbe  preaanre  of  tha 
lid  is  thoi  diminiihedy  and  the  nutzitioa  of  the  oonjonctiva  and  cornea  iarorably  acted  apon« 

8.  If  either  Hd  be  everted,  its  replacement  should  be  immediately  attempted.  In 
the  first  stages  of  aeate  trachoma  this  will  often  be  sufficient.  But  if  the  lid  again 
becomes  everted,  in  conseqnenoe  of  the  d'istention  of  the  cartilage,  so  long  as  tbe 
inflammatory  swelling  is  very  great,  it  is  better,  when  rigid  antiphlogistic  treatment 
is  necessary,  to  leave  it  for  the  time  in  its  abnormal  position.  If  then  the  swelling 
gradually  decreases,  and  relaxation  takes  place,  the  ectropion  may  be  readily  acted 
upon.  If  the  eversion  be  only  partial,  the  cauterization  of  the  conjtmciiTa  is  gener- 
ally sufficient,  together  with  the  €|f  ntraction  thus  oaused,  to  relieve  the  trouble.    But 
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if  the  erenioii  be  complete,  the  lids  Bhonld  be  rephioed  and  kept  in  their  proper 
poeidon  bj  m  appropriate  bandage.  Ab  long  as'the  bandage  is  need,  oaaterizationa 
with  nitrate  of  ailyer  are  not  to  be  recommended,  becaase  the  throwing  off  of  the 
thick  eachar  is  rendered  verj  difficult,  and  irritation  favored.  Sulphate  of  copper 
is  to  be  preferred  nntil  the  lids  will  remain  in  their  normal  position  withoat  a  band- 
age, when  canterizationB  with  nitrate  of  silver  may^  be  nndertaken.  It  is  less  nsefal 
to  use  the  nitrate  of  silver  firom  the  beginning,  and  then  to  apply  ihe  bandage  after 
eaeh  throwing  off  of  the  eachar. 

Slitting  np  the  lower  canalicnlns  is  snperflaons,  under  such  circamstances,  since 
the  ectropion  may  be  almost  always  perfectly  overcome. 

A«ttCTttis8.-2N«,  Uttber  dm  B«a  vnd  die  Krankbeiten  der  Bhidthmit  Wiea.  1826. 8.  n, 
MTySlas^^Dia  sog.  oontag.  oder  «gypt.  Augeneotzfkndimg.  Stottgurt.  1SS9.  8.  1,80,  ciaech 
— /Mfl^w,  Die  BlenoorrfaoB  am  Henscbenaage.  Qraz.  1841.  S.  85, 46,  et  u^.—AmmoM,  ZeilMhriA 
▲.  £  O.  IIL  &  iK.'-0vn44r,  Add.  d*oc  XX.  S.  152,--Gnh,  Die  aog.  egypt  AogeDeotsOodiuig, 
WiMLl85afl.lB,4l,etaeq.— ^tt.  Die  KnuikbeiteD  das  Auges.  L  Prag.  1851.  8. 18,  88, 89,  et 
mm^SUUmag,  Zeitachrift  der  Wieoer  Aente.  1851.  II.  S.  908,  et  aeq.  Ophth.  II.  S.  801-^46.— 
— Ifadtoii'i,  Traits  prat  d.  mal.  d.  yenz.  tradoit  p.  WariomoDt  et  TeateliD.  I.  Paria.  1856.  P.  664» 
•i  seq.— ih^t  QDd  WarlomotU,  ibid.  S.  748.—  WarlomaiU,  U.  M ooatbL  1868.  8.  491.-iSMto,  Hand- 
baeh  d«r  gea.  AngenbeilkuDde.  I.  ErlaDgao.  1855.  S.  48, 46,  et  aeq.— GoDgreaa  d'ophth.  de  Bni- 
aalM.  Oonpto  saDdo.  Paris.  1858.  8.  198-854.'-0oograa8  iDttfo.  d'opbtlu  de  Paria.  Gompta 
node.  Pteia.  1868. 8. 48, 81, 115,  et  aeq.— ^imkM,  De  U  graoolatioD  palp.  Naplea.  1868. 8. 1S»  16. 
a^aa.— ^rsfTi^  a.  £  O.  YL  &  ISS,  at  aeq.  X.  a.  8.  191  et  aeq.— inxMuli,  Clinica  di  Oenora, 
tiMWiito.  Torino.  1865. 8.  ^.—BatUr,  Opbtb.  boap.  Bep.  lY.  l.-^SMUn,  U.  MonatU.  1866.  a 

IVi'^SehwUbe,  ibid.  8.  27(i.--Blumberg,  A.  1  O.  XV.  1.  a  156, 158.— J/annAanft,  ibid-  XIV. 

1  8.  n,  84— ^tav«nAc^en,  Id.  Beob.  &  45,  48.— J.reo20O,  Oonferenxe  din.  8.  S.— (^,  Ooi- 
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1     Herpes  of    the    Conjunctiva — Phlycten* 
ular   Conj  ujict  ivitis. 

Bym.ptomM.—ThU  du^oAs  it  eharaeUrUfd  ^  circurmcribed  and  roundUh  inflam- 
matory poinUy  ranging  in  tke  between  a  po^y  and  h$mp  ued^  whiah  ara  deaeU^ed  in 
the  o^njunctiva^  with  ef^idences  a/  greats  or  Urn  eilia/ry  irritation  and  eonjvncti^ 
hyptramia. 

The  origtiidl  form  of  theae  lafiaimn&torj  pointa  is  a  roundish  exudation  nodule. 
At  tlie  sismmit  of  the  nodule,  as  a  rale,  excidatlon  of  a  serous  fluid  rutf  Boau  occiir& 
Thk  lifts  up  the  epithelium,  aud  thus  caused  a  pelludd  Teaicle,  wliicli  agaia  changes 
to  a  So-called  Ijmph  or  pua  vedole^  bj  alterations  in  ita  contents.  It  g^nerallf 
raptures  rery  aoon^  and  thou  it  ia  Been  ua  a  roundbh,  sharply- deiined  excoriation, 
Burrounded  by  eh  reds  of  epithelium.  It  h  soon  covered  by  an  opaque^  grajieb,  or 
fatty-looking  ooatmg,  and  beoJs  over,  or  it  is  ohaoged  to  a  superficial,  roundish, 
sharply- defined  little  ulcer,  which  either  beala  up  or  becoinefl  a  penetrating  uloer, 
bj  a  gradua]  dellqaeBoence  of  the  original  auhatgnoe  forming  the  nodule^ 

Theae  efflurescenoes  are  most  frequently  seen  on  the  limbna  conjunctivalbi 
They  are  there  found  siugly,  or  acattered  in  greater  number,  or  thickly  collated 
together  in  portions  of  the  corneal  periphery,  or  e^'en  on  the  entire  edge  of  the  cor- 
nea, surrounding  it  like  a  border.  They  also  ooour  frequently  in  the  anterior  zone 
of  the  ocular  conjunctiva,  especially  on  the  portion  in  the  palpebral  fissure,  where 
they  are  also  sometimes  found  singly,  and  again  in  irregular  groups.  It  is  only 
exceptionally  that  they  occur  in  the  palpebral  fold,  on  the  tarsal  coigunctiya,  and 
on  the  surface  of  the  edge  of  the  lid. 

But  it  is  quite  common  to  find  such  eflSorescences  on  the  cornea  and  the  conjono- 
tiya  at  the  same  time.  Generally  they  appear  in  the  different  stages  of  development, 
because  they  are  of  different  age.  Efflorescences  which  have  healed,  and  thoee 
which  are  recent,  nodules,  vesicles,  and  ulcers,  often  stand  near  each  oth^r. 

Herpes  of  the  conjunctiva  is  always  developed  where  hjpersDmia  has  previously 
existed.  Where  the  process  is  limited  to  the  development  of  a  single  group  of 
efflorescences  or  vesicles,  the  hypersoraia  very  often  appears  sharply  bounded. 
The  efflores^cences  are,  at  the  point,  of  fan-like  arrangement  of  injected  coiguno- 
tival  and  corneal  vessels.  The  long  axis  of  this  is  always  in  a  meridional  direc- 
tion, and  its  broad  end  is  directed  toward  the  palpebral  fold.  More  frequently, 
however,  and  in  the  existence  of  a  number  of  efflorescences  scattered  or  grouped 
together,  the  conjunctiva  and  episcleral  tissue  are  densely  injected  throughout  their 
entire  extent,  the  former  being  even  completely  and  evenly  reddened.  A  serous 
infiltration  is  generally  recognized  in  the  hypersBmio  portions  of  the  conjunctiva. 
Occasionally  they  also  appear  markedly  swelled.  The  secretion  is  watery,  aa  long 
as  the  nervous  irritation  is  more  prominent ;  subsequently,  catarrhal  products  are 
mingled  with  the  increased  lachrymal  secretion. 

The  burning  or  stinging  pain  is  particularly  to  be  mentioned  among  the  sutjec^ 
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ire  •ymptoms.  It  preceded  the  hjpenBmia  and  the  efflorescence,  and  forms  in 
general  the  first  striking  symptom  of  the  process.  After  the  outbreak  of  the  obar- 
aofteriatio  inflammatory  points,  it  disappears  to  a  great  extent,  or  passes  into  the 
sensations  peculiar  to  catarrhal  coi^unctiTitis,  i.  e.  sensations  of  pressure,  itching, 
biting,  and  the  like.  K  it  continnes,  it  is  becanse  still  further  efflorescences  arise. 
It  is  only  rarely  that  the  pain  is  severe ;  where  there  is  severe  pain,  especially  in 
eombination  with  severe  photophobia,  we  have  good  reason  to  believe  that  we  are 
dealing  with  a  corneal  herpes. 

The  Causes  sre  the  same  as  those  which  may  produce  herpes  of  the  cornea. 
like  this,  conjunctival  herpes  is  sometimes  primarily  developed,  sometimes  it  appears 
in  the  form  of  a  catarrhal  inflammation,  blennorrhoea,  trachoma,  ^.,  especially 
when  it  is  treated  in  a  too  irritating  manner,  or  when  tlie  eye  is  exposed  to  the 
Mtion  of  other  sources  of  irritation. 

It  should  be  particularly  noted  that,  on  the  development  of  an  herpes  zoster  in 
the  region  of  the  frontal  or  the  infraorbital  nerve,  single  vesicles  or  groups  of  efflo- 
reecenoes  shoot  up  on  the  coqjnnctiva  and  cornea. 

Course  and  Eesnlts. —The  herpetic  disease  generally  has  a  ^ical  course, 
and  usuallj  passes  through  its  cycle  within  eight  days.  Such  a  course  is  taken 
m  a  mle,  particularly  in  cases  in  which,  in  the  absence  of  a  very  decided  predisposi- 
tini  to  the  affection,  an  accidental  and  temporary  injurious  influence  has  been  the 
Cftosek  A  burning  or  stinging  pain  opens  the  scene.  The  characteristic  vascular 
iijeetion  occurs  within  a  few  hours,  and,  on  the  second  or  third  day,  we  mt\j  dis- 
tingniah  the  peculiar  efflorescences,  which  rapidly  pass  through  the  above- de  cribed 
metamorphosis,  and  are  generally  well,  in  the  time  indicated.  In  the  mean  time  the 
swelling,  and  also  the  hyper»mia,  recede  somewhat,  but  then  the  sym)  toms  of 
relaxation  become  evident,  and  very  frequently  a  greater  amount  of  catarrhal  secre- 
tion occurs.  The  disease  advances,  as  it  were,  to  recovery  through  a  catarrhal 
inflammation. 

The  typical  aspect  of  the  course  is  sometimes  obliterated  by  the  fact  that  fresh 
oat  breaks  occur  from  time  to  time.  It  also  not  unfreqnently  oconrs  that  the  exco- 
riated base  of  a  former  vesiple  becomes  afterward  infiltrated  to  a  greater  extent,  and 
becomes  a  superficial  or  even  penetrating  ulcer,  by  deliquescence  of  the  inflamma- 
tory product.  This  extends  further  and  further,  and,  when  it  is  situated  on  the 
limbus  coi\junctivalis,  is  continued  upon  the  cornea,  and  may  here  cause  very 
unpleasant  results. 

PannuB  herpetieus  is  a  very  peculiar  result,  which  is  also  described  by  the  namei 
ophthalmia  varicosa,  tuberculosis  coi^junctivas,  sclerotitis,  &c.  It  is  preceded  by  an 
eruption  of  herpetic  efflorescences,  existing  for  a  long  time  on  some  portion  of  the 
ocnlar  coigunctiva.  It  therefore  almost  exclusively  occurs  in  persons  who  are  very 
particularly  inclined  to  herpetic  efflorescences,  or  who  can  not  be  withdrawn  from 
hmrmfal  influences  which  continually  act  upon  the  eyes. 

The  nature  of  pannus  herpeticus  is  a  collection  of  thickly-arranged  herpetic 
efflorescences  of  varying  age,  which  lie  in  a  hypertrophied  and  vascular  tissue, 
exactly  as  seed  or  fruit  in  its  covering  (the  pericarpium). 

The  affected  portion  of  the  coi]junctiva,  in  consequence  of  the  proliferation  of 
tissue  and  of  the  great  hyperaomia,  appears  greatly  swelled,  often  elevated  a  line 
al>ove  the  base  of  the  other  conjunctiva,  and  forms  a  large  and  generally  evenly-red, 
27 
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kidnej-shflped  awellicg,  the  liilns  of  which  smroond*  the  eomea  in  ^  kf^  01 
smaOer  arc,  wlule  its  convex,  irregular,  aer rated  border  is  drawn  out  frost eri or)/,  and 
ia  lost  iu  several  biindlea  of  ihick,  greatlj-di^tendt^d  vw^ola,  which  pass  on  in  a  merid- 
ional direction  to  the  palpobriil  fold^  where  theyexrend  into  the  depth  of  the  orbiL  In 
tills  BwelllDg  are  fonnd  a  great  number  of  herpetic  effliirescences,  ola^  together, 
and  Hiingled  with  eeoondary  nicer*,  ta  well  as  with  cicatritial  ©letnerita.  Some  of 
lht?Be  are  recer;t,  some  nre  advanced  in  suppuration^  partially  calcified,  or  degenerated 
to  tcndinooa  tisanCf  and  Ijing  la  the  tree  co^junctira,  the  episcleral  tisane,  and  also 
in  the  auperfirial  layers  of  the  eel  erotica. 

Similar  nodules  exiat  npon  and  in  the  neighboring  portions  of  the  cornea,  united 
to  each  other  by  a  pannon»  or  cicatrital  opacity,  which,  at  the  corneal  border,  psM 
over  into  the  hilua  of  the  oonjunotival,  swelling  with  no  marked  boundary* 

Herpetic  pannus  often  remains  In  thia  form  for  yenr^*  The  nodules  generally 
degenerate,  aa  well  as  the  proliferating  oonjunctira  and  corneal  tissue.  The  former 
appears  pale,  dense^  and  dry  on  the  affected  portion,  and  on  every  motion  of  the 
globe  la  thrown  into  delic^iite  foldsi,  which  are  tendinoualy  opaqae^  The  nodulei 
appear  aa  amall  gravelly  or  oioatritiat  depoait^. 

Treatltieilt* — This  has  the  same  ohjeota  to  accompliah  aa  in  eomeal  herpea. 
Wherever  that  dif^eriae  appears  in  combination  with  the  conjunctival  herpea,  the 
treatment  is  the  anme<  It'  the  cot\JnnGtiva  is  alone  the  seat  of  the  effiore^^^cence,  in 
mild  caeca  a  proper  care  of  the  eyes  h  atsfficient  to  bring  the  process  qntckly  to  a 
conclusion.  But  if  the  aymptom^  of  irritation  are  more  prominent,  the  use  of  atr^v 
pine  inftllhttfona  ii  also  to  be  advised,  and  subsequenrlyf  especially  in  repeated 
relapaes,  dusting- in  of  calomel,  or  the  use  of  the  ointment  of  the  yellow  ortde  of 
mercttry.  In  a  recently  catarrhal  relaxation  of  the  cor^junciiral  tiasue  and  an 
abundant  mnco-pnrnlent  secretion,  it  ia  well  to  pencil  the  ooi^unctiva  a  few  ttme^ 
with  a  weak  solution  of  nitrate  of  silver,  as  is  done  in  catarrhd  co^jnnotivitis.  lo 
herpetic  pannas  the  use  of  the  yellow  oxide  of  mercnry  ointment  in  the  coi\janotiyal 
sao,  or  penciling  the  swollen  conjunctival  portion  with  the  tincture  of  opium, 
together  with  great  care  of  the  eyes,  has  generaUy  a  good  effect 

In  pure  herpetic  pannns,  wearing  a  protective  bandage  is  also  to  be  recommended. 
If  the  pannns  be  united  with  conjunctival  trachoma,  which  is  frequently  the  case, 
we  should  do  best  to  limit  ourselves  at  first  to  a  cauterization  of  the  conjunctiva 
with  solutions  of  nitrate  of  silver,  the  pannus  often  yielding  under  their  use. 

[We  need  to  pay  particular  attention  to  the  general  oonditiou,  the  diet,  and  mode 
of  life,  in  patients  affected  with  this  disease.  We  should  see  that  they  get  plenty 
of  fresh  air,  and  that  they  are  under  hygienic  influences  in  general] 


Consequences    of   Conjunctivitis. 

1,  Pterygium. 

PsQuilogy  and  BymptoSUk— We  distinguish  between  trae  and  false  pterygium. 
~i  of  these  forms  are  composed  of  a  corneal  and  co^junctiyal  portion,  whose  long 
\  it  always  meridional.  The  corneal  portion  is  generally  a  thick,  rigid,  tendinoon, 
I  rarely  a  loosely-woven,  vascular  connective-tissue  neoplastic  formation.  Thi;*, 
H  thnes,  is  entirely  superficial,  and  lies  npon  the  outermost  layer  of  the  corneal 
iibitance,  bnt  sa  a  rale  has  a  deeper  hold  in  the  cornea,  and  fills  up  a  loss  of  sub- 
tfance  which  has  an  uneven  base.  This  neoplasia  often  includes  single  fibrous  or 
piifirrniin  herpetic  nodules.  Its  borders  are  frequently  indistinct  from  epithelial 
^peeity  of  tlie  surrounding  cornea. 

The  cotgnnctival  portion  of  the  pterygium  is  really  a  hypertrophied  portion  of 
jihe  ocnlir  oo^junotiva  and  the  submucous  tissue  belonging  to  it.  It  cons' sts  mostly 
irexniarively  of  bundles  of  tortuous  connective-tissue  fibers,  having  chiefly  a  merid- 
^ml  direction,  and  is  traversed  by  a  varying  number  of  vessels,  which  are  in  part 
^amlj  formeil.  W4>ven  into  the  loose  tissue  of  the  pterygium,  isolated  cords  or 
atal  ribbon-like  strie  of  rigid  tendinous  tissue  are  not  unfrequently  formed, 
generally  proceed  from  the  thicker  corneal  portion,  and  traversf)  the 
eo^jonetiva  in  a  direction  nearly  parallel  to  its  axis,  these  again  disappearing  without 
atisoe  of  their  existence,  or  forming  a  union  with  the  sclera,  the  semilunar  fold,  &c. 
The  pterygium  is  generally  very  loosely  attached  to  the  portion  of  sclera  lying 
teeath,  and  may  be  often  raised  up  with  forceps  from  the  apex  to  the  bnse  like  a 
iild.  StUl,  a  certain  tension  may  always  be  recognized  in  the  direction  of  its  axis. 
■'Vben  the  deposition  of  new  or  tendinous  formations  is  large,  this  may  impair  the 
•ebiiity  of  the  eye,  and,  on  lateral  m r)vement«t,  lead  to  double  vision.  {Earner,) 

Pterygium  b  described  as  pterygium  tenue  or  ertMt^im^  nccording  to  the  greater  or 
Imi  ((Uiintity  of  neoplastic  elements.  Slighter  amounts  of  thickening,  with  a  sc.intier 
[llKnIar  development,  which  do  not  impair  the  transparency  of  the  affected  conjunc- 
^  IM  portions,  we  call  pterygium  tenue  or  membranaceum.  In  pterygium  crassum, 
iD  which  we  still  distinguish  two  degrees,  pterygium  vasculosutn  and  carnosum,  or 
•Dcomatrrsom,  the  increase  in  thickness  of  the  hypertrophied  conjunctival  portion 
ad  of  the  episcleral  tissue  lying  beneath  is  so  great  that  it  is  decidedly  rxised 
ibore  the  level  of  the  adjacent  healthy  coigunctiva,  and  gives  to  the  finger  the 
miction  of  a  muscle  slightly  on  the  stretch.  Moreover,  the  vascular  development 
ii  M)  great  that  the  pterygium  often  appears  of  an  even  red  color. 

The  shape  of  a  pterygium  is  in  general  that  of  an  isosceles  triangle.  Its  base  is 
ilvays  directed  toward  the  palpebral  fold,  and  is  lost  either  in  the  ocular  conjunc- 
dra  or  reaches  in  to  the  reflection.  The  apex  of  the  pterygium  generally  rests  on 
the  margin  of  the  cornea,  often  going  on  toward  the  center,  but  rarely  parsing 
berond  this. 

Particularly  in  true  pterygium  (Fig.  56)  and  in  the  various  transition-forms,  the 
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triangular  form  \s  T#ry  decided,  its  corneal  portion  rannhg  to  a  point,  whioli  may, 
however,  be  rounded  off,  toward  wliiok  the  eidoj  of  the  neoplasia  ooDTei^  in  Lbeir 
entire  length. 

In  falao  pterjtiitim  (Fig.  55)  and  in  the  various  jntermediato  fonui,  the  triangle 
is  somewhat  irregular,  oocasionully  quite  indiatmct^  and  only  marked  in  the  eonjunc- 
ti^al  portion,  Itb  corueitl  port'on  is  generally  formed  of  a  roundish  or  irregnlar  t*?n< 
dinoua  sp<»t,  who:*e  sMes  are  merged  In  those  of  the  coiynnctival  part*  Occasionally 
it  seems  &s  if  the  conjunctival  portion  Imd  sprung  from  tho  middle  of  auch  atendinons 
corneal  &pot.  Then  a  bundle  of  loose  vascular  eoujunetival  tissue  appears  from  the 
center  of  a  tendinous  cijnienl  op?icity^  Furroundiiig  the  corneal  margin,  nod  ©ither 
unite 3  with  the  hjpartrophied  conaectiv©  tissue  entirely,  or  in  its  middle  portion  or 
that  of  the  axis.  The  e^^  roU  up,  and  thus  form  a  fold  lying  on  the  conjunotivA, 
under  which  the  probe  raay  pass  to  a  gronter  or  less  extent. 

In  faleo  pterygium  it  oil  en  occurs  that  single  tendinous  strings  or  hundl^a  of 
loose  connective  tissue  are  eontinned  nponthe  tari'nl  portion  of  tlae  cotyunctiva,  upon 
the  semilunar  fold,  caruncle^  or  even  the  free  brirder  of  the  lid,  and,  on  oertam  move^ 
ments  of  the  eye -ball,  may  become  tense. 

The  most  ooiumon  position  of  a  ptisryginm  ia  tlje  palpebral  portJon  of  the  inner 
quadrant  of  the  ocular  coiyuDOliva,  It  ia  only  very  esreptionaHy  that  wg  find  two, 
three,  or  four  pterygiums  on  one  eye.  These  almost  always  are  in  the  direction 
of  the  recti  muscles.  Thia  aeema  to  depend  on  the  origin  of  lOAny  ooDjnnotival 
vesseb  from  mnsoular  hrunchea  (Mannhardt) 

CatlSQS. — Tme  pterygium  is  generally  the  re^nlt  of  a  fan-shaped  Indammatory 
collection  in  corneal  herpes,  which  has  IcisOme  hypc^rtrophied  nnd  ^brnnken.  Apart 
from  direct  obaorvationa  of  the  passage  of  a  corneal  herpes  into  a  true  pterygium,  tho 
anatomical  shape  of  theliifter  is  an  ari^nment  for  this  view,  and  the  fa^^t  that  in  the 
greater  number  of  oases,  remains  of  the  peculiar  herpetic  efflorescences  may  be  seen 
on  the  apex  of  the  corneal  portion.  Corresponding  to  the  frequency  of  second.iry 
herpetic  ulcers,  or  entire  groups  of  herpetic  efflorescences  in  the  cornea,  we  often 
find  the  corneal  portion  of  a  true  pterygium  extended  like  a  tendinous  opacity,  or  is 
surrounded  by  an  epithelial  one,  which  is  interspersed  with  tendinous  and  calcareous 
nodules. 

False  pterygium,  to  which  the  last-named  varieties  are,  as  it  were,  the  passage- 
way, is  developed  from  peripheral  corneal  ulcers,  which  are  grown  over  with  granula- 
tions from  the  limbus  conjunct ivalis,  while  the  adjacent  portions  of  the  conjunctiva 
also  proliferate  and  hypertrophy.  The  granulations  covering  the  corneal  loss  of 
substance,  and  the  hypertrophied  conjunctival  portion,  subsequently  shrink,  the 
corresponding  portion  of  the  conjunctiva  is  rendered  tense  in  the  direction  of  its 
meridian,  and  is  even  raised  up  in  folds  above  the  normal  level.  (Arlt,  Bamer.)  It 
is  evident  that  herpetic  ulcers,  as  well  as  ulcers  of  any  sort,  in  case  they  are  peri- 
plieral  and  permanent,  may  cause  a  pseudo-pterygium.  We  even  see  such  pterygioms 
developing  from  chemical  or  traumatic  losses  of  substance  in  the  cornea.  Thos  it  is 
that  false  pterygium  occasionally  occurs  in  combination  with  symblepharon,  or 
assumes  forms  which  make  it  difficult  to  say  whether  it  is  with  this  or  that  condi- 
tion we  have  to  deal. 

Very  recently  a  great  importance  has  been  ascribed  to  the  peculiar  relaxation  of 
the  union  between  the  limbus  of  the  cornea  and  the  structure  beneath.  Quite  a 
disposing  cause  is  there  found  for  |be  development  of  a  pterygium.    In  old  persons 
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ihii  oonditioD  is  said  to  be  frequently  s^n,  and  the  fact  that  pterygium  geuerall> 
i^peare  io  more  advanced  life  ie  said  to  be  connpcted  with  this.  A  simple  prolifera- 
tion of  tissne  on  the  limbus  is  sufficient  to  render  possible  a  contraction  of  the 
ooi^Jnnctiva  by  shrinkage.  Ulceratiye  formations  are  by  no  means  as  frequent  a 
caoae  of  the  formation  of  pterygium  as  was  formerly  assumed.    (JBasner.) 

From  experiments  on  animals,  the  view  hns  been  also  enuuciated,  with  the 
acceptation  of  a  more  immediate  connection  between  the  choroidal  and  corneal 
re  sels,  that  pterygium,  occurring  spontaneously  in  the  human  eye,  very  probably 
depends  on  venous  thrombosis,  coagulations,  obliterations  or  narrowing  of  a  corneal 
rein,  ultimately  of  a  vena  vorticosa,  and  that  it  is  thus  developed  from  the  disturb- 
Aoces  of  circulation  in  the  corneal  portion  of  the  ciliary  arteries  penetrating  the 
recti  muscles.    {Winther,) 

In  blennorrhcsa,  which  is  accompanied  by  chemosis  of  the  conjunctiva,  and 
causes  extensive  corneal  ulcers,  it  occasionally  occurs  that  the  overhanging  tumor 
of  the  coi^Junctiva  unites  with  the  floor  of  the  ulcer.  After  the  inflammation  las  subsid- 
ed, and  the  swelling  lessened,  we  flnd  tendinous  bridge?,  which  reach  from  the 
corneal  cicatrix  into  the  ocular  conjunctiva,  and  look  exactly  like  false  pterygia. 
Tet  we  may  pass  a  probe  under  them,  for  their  bodies  only  lie  on  tbe  corneal 
margin,  without  being  united  to  it. 

But  pterygium  by  no  means  comes  fully  developed  from  these  processes.  They 
form,  as  it  were,  the  foundation.  After  the  inflammation  has  run  its  course,  this  is 
made  evident  merely  by  some  thickening  and  hyperaamia  of  tiie  affected  portion  of 
the  conjunctiva.  Such  undeveloped  pterygia  often  recede,  or  only  a  few  very  short 
tendinous  threads  remain  behind,  which  diverge  from  the  corneal  portion  into  the 
periphery  of  the  conjunctiva.  It  is  only  exceptionally  that  the  pterygium  comes  to 
a  complete  development,  and  for  this  several  months  or  years  are  required. 

It  occurs  most  readily  in  cases  in  which  either  constantly,  or  very  frequently, 
injurious  influences  are  acting  upon  the  eye.  Hence  we  meet  it,  in  a  markedly  large 
percentage  of  cases,  in  persons  who  remain  much  in  an  atmosphere  containing  dust- 
particles,  or  who  are  exposed  to  ammoniacal  or  other  acrid  vapors,  in  stone-cutters, 
masons,  &c  It  is  said  to  be  more  common  in  Egypt,  India,  Maderia,  Spain,  and 
Italy,  than  in  the  northern  parts  of  Europe. 

SaniltS.— Pterygium,  once  developed  and  formed  to  a  certain  degree,  is  perma- 
nent, and  its  disappearance  is  one  of  the  greatest  rarities.  It  may  in  part  undergo 
fatty  degeneration.  A  transition  into  morbid  after-growths  is  certainly  only  acci- 
dental, and  is  not  founded  in  the  anatomical  nature  of  pterygium. 

Treatment. — ^This  should  flrst  aim  to  prevent  the  development  of  pterygium. 
Appropriate  treatment  of  the  original  disease,  the  proliferation  of  tissue,  is  therefore 
the  first  and  most  important  object  to  be  gained.  As  long  as  the  tissue  proliferation 
advances  with  symptoms  of  severe  irritation,  antiphlogistic  treatment  is  indicated. 
Subsequently  the  use  of  astringents  is  more  to  be  rec<  mmended.  In  the  latter 
respect,  penciling  the  parts  with  tincture  of  opium  accomplishes  the  most,  especially 
when  they  are  very  much  relaxed,  when  they  are  of  a  spongy  appearance,  or  when 
we  wish  to  act  upon  an  ulcerative  loss  of  substance  of  the  cornea  or  conjunctiva, 
and  thus  limit  the  future  shrinkage.  In  a  fully-formed  pterygium,  whose  tissue  has 
already  developed  to  perfect  connective  tissue,  or  is  even  shrunken  in  part  to  rigid, 
thick,  or  tendinous  masses,  these  means  will  have  no  more  effect,  unless  the  corneal 
portion  be  surrounded  by  an  epithelial  opacity,  for  this  is  markedly  cleared  up 
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1«  Wp  Wider  tbelr    use,  aod  4t  th©  isani©  tinit 

leas^QOd  in  aize^  wLich  ia  of  great  import 
EQce  to  the  funO'ions  of  the  eye. 

The  removal  of  such  pterjgia  Is  only  to 
be  attniued  by  an  operation.  The  beet 
metborls  are  ligation  and  excku)ii» 

a,  Ligati&n,  {SsokahkQ  Fcr  this  pap- 
pose, eat^h  end  of  a  silk  thread  ia  passed 
tliroDgb  a  dt4leate^  curved  needle.  The  ildi 
being  wide  open^  the  pten  gxuni  ss  then  sei- 
red  wtlh  the  forcepa,  and  UfleJ  np  from  tha 
solera.  Then  uoe  needle  is  &o  thrust  in  &t 
the  hme  of  the  pterj-gium^  the  oth^^r  at  the 
nargiQ  of  the  corneal  tb.nt  they  enter  at  the 
upper  border^  huggitig  the  scleral  surf  see, 
and  are  then  emerged  at  the  lower  border 
of  the  pteryginnK  (Fig*  57,)  The  doable 
thread  now  forms  a  ooo&e  aboTe ;  hj  diTid- 
ing  one  thread  of  thb  noo^e  or  loop^  and 
cutting  o&  the  two  needles,  the  tlsread  falls  intu  three  parts,  an  onter,  middle,  and 
inner.  The  iouer  thread  is  first  tied,  then  the  outer,  and  lastly  the  two  ends  of 
the  middle  ones.  In  four  days  the  Hgated  pterygium  Is  seized  by  the  forceps  and 
remaved*    The  deal rixat ion  follows  in  a  short  time, 

b^  Excmon.  {Arlt)  The  best  method  i^  pr-'bably  the  following;  While  in 
as^^isfant  holds  open  the  lids,  the  operator  seizes  the  pterygium  near  the  sdi 
border  with  a  pair  of  reliable  forceps,  draw»  it  away  from  the  globe,  and  i^epi 
the  c<irneal  portion  from  the  apei  with  a  pair  of  scissors  curved  on  the  flat  (Fig, 
or,  what  is  to  be  preferred,  enters  a  poluted  bistoury  or  cataraGt*kulfe  flat  on  the 
•clera^  between  this  and  the  neck  of  the  pterygium,  its  outting-edge  being  directed 
itiwiiird  the  cornea,  and  cots  with  a  gentle  course  of  the  knife  the  comit^al  portiim 
extending  abore  the  level  of  the  sclerotica  as  evenly  aa  pos^'ilble  from  its  suhstratum. 

Then  the  sepai-ated  portiun 
^%'  ^*  of  the  pterygiom  is  drawn 

flp,  and  the  conjunctiva  dis- 
sected up  %vith  the  scisson 
toward  the  palpebral  fold, 
one  to  two  lines  distatit 
from  the  corueal  margin, 
keeping  exactly  to  the  edgei 
of  the  pteryginm,  and  clnae 
to  the  surface  of  the  ^lero< 
tica.  The  two  anglea  of 
the  wound  are  then  united 
by  two  converging  incision^ 
which  meet  m  front  of  tie 
reflection,  and  thus  enn* 
deate  the  ciroutn  scribed 
pterygium.  The  wound  ii 
now    nearly  of    a   rhooi* 


\tV      Bit 

sden^j 


PTEBTOIUH.      TREATMENT.  423 

boldal  shape.  It  Is  not  neoessarj,  but  rather  harrofbl,  to  extend  the  incision  into  the 
reflection ;  still,  we  shoold  as  far  as  possible  include  all  hjpertrophying  tissue.  In 
large  pterjrgiams,  the  woond  will  then  nataralljr  be  also  very  extensive,  and  it  is  in 
sooh  cases  necessary  to  unite  the  gaping  edges  by  some  extremely  fine  suture,  after 
having  dissected  the  affected  portion  of  the  ocular  conjunctiva  to  a  sufficient  extent 
from  its  base,  in  order  to  enable  the  edges  of  the  wound  to  be  drawn  together  without 
too  great  stretching.  Besides,  in  orOer  to  attain  the  desii  ed  result,  we  do  not  need 
to  remove  completely  the  rhomboidal  portion,  or  the  entire  pterygium.  It  is  suf- 
ficient to  simply  throw  back  the  new  growth  which  has  been  dissected  up,  and  then 
to  dose  the  triangular  wound  by  a  suture.  The  pterygium  soon  shrinks  away,  and 
in  a  short  time  is  unnoticed.  (Pagentteeher,) 

After  the  operation,  rest  of  the  eye  is  to  be  secured  by  the  application  of  a  hi- 
nocular  protective  bandage,  in  order  that  union  of  the  edges  be  not  interfered  with. 
This  bandage  should  be  worn,  according  to  nece>8ity,  from  three  to  four  days,  when 
the  antures  are  to  be  removed.  In  the  meantime  a  proper  antiphlogistic  regimen  is 
to  be  carried  on.  If,  with  the  secretion  of  pus,  granulations  subsequently  form,  pen- 
cilings  of  the  parts  with  tincture  of  opium,  having  first  cut  off  the  prominent  fleshy 
growth,  is  the  best  treatment 

A  perfect  cure  of  pterygium  is  by  no  means  a  frequent  occurrence.  If  the  union 
of  the  edges  of  the  wound  takes  place  by  first  intention,  the  neoplastic  material  not 
unfreqnently  thickens  to  a  rigid  tendinous  string,  which  subsequently  contracts 
more  and  more.  In  other  cases  suppuration  occurs,  or  granulations  are  developed, 
which  gradually  pass  over  into  a  firm,  fibrous  cicatricial  tissue.  The  further  shrink- 
age of  this  new  tissue  is  then  frequently  the  origin  of  hinderance  to  the  moyements 
of  the  globe,  the  cicatrix  is  stretched  in  certain  positions  of  the  eye,  the  a^^acent 
conjunctiva  is  rendered  tense,  and  thus  a  condition  of  irritation  is  maintained,  which 
leads  indirectly  either  to  hypertrophy  or  to  the  formation  of  a  new  pterygium. 
This  evil  condition  of  things  can  perhaps  be  lessened  to  a  certain  extent  by  the 

e,  (  Traruiplantation  of  the  pterygium.)  To  this  end  the  pterygium  is  caught  with 
a  wide-hooked  forceps  at  the  edge  of  the  cornea,  lifted  up  as  much  as  possible,  and 
with  a  cataract  knife  separated  from  the  cornea  as  far  as  its  base.  The  conjunctiva 
is  then  divided  with  the  curved  scissors  toward  both  the  retro-tarsal  folds  in  curved 
lines,  which  correspond  to  the  upper  and  lower  limits  of  the  pterygium.  The  ten- 
dinous point  of  the  detached  pterygium  is  now  separated,  and  the  body  of  the 
pterygium  is  divided  in  half  by  an  incision  running  in  its  axis.  This  being  done, 
two  small»  quadrangular  conjunctival  flaps  are  formed,  one  upper  and  one  lower, 
in  order  to  cover  the  raw  place.  By  the  contraction  of  these  detached  conjunctival 
flaps  the  two  vertical  incisions  widen  to  the  base  of  the  pterygium.  In  both  the 
triangular  exposed  spaces  thus  produced  the  halves  of  the  pterygium  are  then  sewed 
fast,  for  which  purpose  one  stitch  at  the  apex  usually  suffices.  Then  a  suture  is 
introduced  through  the  angle  of  the  conjunctival  flap  lying  on  the  cornea,  and 
a  second  one  through  the  two  angles  lying  on  the  pterygium.  This  latter  suture  is 
also  united  simultaneously  with  the  middle  of  the  divided  pterygium,  whereby  the 
line  of  tmion  of  both  conjunctival  flaps  is  somewhat  stretched,  and  the  temporal 
end  of  it  is  drawn  away  from  the  cornea  (Knapp), 

After  the  operation  it  is  very  advisable  to  limit  the  movements  of  the  eyes  by  a 
binocular  protective  bandage,  in  order  that  the  knots  may  not  rub,  and  that  the 
adhesion  of  the  edges  of  the  wound  bo  not  disturbed  by  tearing  and  displacement 
of  the  loosened  parts  of  the  conjunctiva.     This  bandage  is  to  be  worn  two  to  three 


dajs,  according  to  necotaitj,  after  whkb  Ui6  suture  shi^iild  b©  rsmaved.  to^ 
mean  time  a.  correflpoDdiflg  antipMogiatic  mode  of  tr^atiueiit  b  to  be  cajTied  i 
If  later  on  gmnnlationa  aboulcl  be  formed  with  secn^tion  of  piia,  the  bst^  nitauu  h 
to  paint  the  part^  with  tincturu  of  opium,  of  couraa  after  pi^limmarj  naiiofal  of 
very  promiaent  fleshy  warts.  ^ 

A  complete  cleariug  up  of  the  effected  coniieal  portion  b  onlj  rarelj  to  be  haJM 
for.  Even  if  the  comeal  portion  whs  very  aopeiliclnn  v  situated,  nnd  unt^  rotnplctdj " 
removed,  an  opitboHal  opacity  g^enerally  remaina  bebind,  Bnt  if  tbe  corneal  fniniofl 
lies  in  a  lois  of  ^ubBfance,  a  return  to  tlie  nurma)  o-^nditiun  U  still  I^r^to  be  exp«cU4 
Til©  JikF8  of  fiubsUmoe  is  g«n« rally  fit^d  op  by  turbid  neoplattic  tiMue,  In  boli 
caaea  even  krgo  alcerationa  of  tbe  eorn<;a  oooiir« 

In  C'lQsiiddratiuD  of  all  this,  it  is  scarcely  possible  to  be  a  very  e/irneet  a^ko 
of  an  op«ratioa  in  pterygium.     In  email  unea.,  where  it  accomplishes  ibe  mo^  j 
mdicadons  iire  pr«?doiniaiintly  of  a  o^iBmetic  niiture.     With  the  moet  of  tliosse  i 
with  pterygiuiD,  thej*e  indications  do  not  weigh  yfurj  heavily.    In  a  lar^^e  pt 
we  oan  d^y  much  leaa^  and  the  danger  is  considerably  increased.    It  is  well;  then 
thes€  cases  to  avoid  an  oporadon^  and  io  ease  the  vision  i^  cou^iderAbly  aff«et< 
covering  over  of  the  pnpil,  we  mAj  improve  it  by  an  iridectomy. 


AiitfcL«rltiti«.— ^rZl,  Die  EmQkbeUeti  doa  Augo»  I.  Fmg.  Ig^l.  3.  iJiS,  lOQ^  lU.^l 
Eotfftirf  eloer  anaL  Begruadung  der  AiigeDkrHokhcitDti,  Trag.  1847.  S.  TS  ;  C^mi^dc  V& 
Ac.  Prag.  ia«0.  S.  1S4,  1S7,  im.--KufU,  Lehrb,  der  Opbtb.  IL  Brakinsebweig.  lEU.  S.  16:,  ISl^ 
SitUwag,  Opbtb.  II.  S,  B  4  ^^y  ^^].—8^kfjil*ki.  Arch.  f.  pbjs.  HeilknDde.  384~>,  ^r.  S.^-Jj^idl^ 
Dl«  BiE)deb»nt  der  EorohAut,  Heidelberg.  iSttO,  S,  i%.—Pag*tiM4<her  uind  8^tm*eK  ^in.  B«olMifc 
tangvn- 1.  Wieibadea.  I8dd.  S.  15,^  ^tnM«r,  Eipcmneatttlitadiefi  Qbef  die  P&ib.  d£i  Flfifi^ 
lellcii.  EjbUj^eiL  SL  14,  28,  33,  40,  49,  ^—Uippd,  BerlirL  kl.  Wpctb<«iBCbrift  ISiSa  Nio.  l^ 
A^iem^^df/if  Jt,  Prag.  Vierteljiiiirsobrift  lOt-  Bd  S,   Bh—lfannhurdl,  A.  £  O.  SI7,  S^  &] 


2.  Xerosis  of  thb  Oonjunottva — Xerophthalmia. 

Pathology  and  Symptoma — There  are  two  varieties  of  the  disease — ^zeroph' 
ahalmia  glaber  and  iquamowi.  The  former  is  identical  with  partial  cicatrization  of 
'tte  ooDJonctiya.  It  is  diaraoterized  by  extensive,  tendinous  white,  satiny  cicatrices, 
^wbich  invest  the  tarsal  conjunctiva  and  the  reflection,  and  shorten  them  conaiderably 
^7  their  shrinkage.  The  ocular  ooi\janctiva  appears  at  the  same  time  very  dry,  stiff, 
mnd  tense,  so  that  at  every  motion  of  the  globe  it  falls  into  a  number  of  fine  folds, 
^onoentric  to  the  corneal  margin.  Its  surface,  as  well  as  tlmt  of  the  cornea,  whicl^ 
1«  alwi^s  turbid  and  often  also  in  a  state  of  pnnnus,  has,  in  consequence  of  the  dry- 
Mieas  of  the  epithelium,  a  very  peculiar,  dull,  straw-colored  brilliancy.  The  secretion 
df  the  ooi\junctiva  is  very  much  decreased.  This  is  not  only  objectively  observed, 
l>at  also  subjectively,  by  an  extremely  troublesome  sensation  of  dryness  in  the  eye, 
^Mpecially  noticed  at  intervals,  and  united  with  considerable  hinderanoe  to  the  move- 
snenta  of  the  lid. 

The  pathological  condition  in  acerophthalmus  BquamomiB  is  complete  degeneration 
^>f  tUo  conjunctiva  and  its  adnexa)  into  a  tendinous  cicatritial  tis^iue,  which  is  of 
^aourae  deprived  of  all  secretory  power.  At  the  same  time  the  movements  of  the 
^lobe  and  the  lids  are  hindered  by  diminution  of  the  surface  of  the  conjunctiva. 
*mu8  also  prevents  th^  throwing-ofif  of  the  epithelial  cells,  and  thus  favors  their  drying 
^d  collecting  in  the  narrowed  conjunctival  sac. 

On  opening  tlie  lids,  we  find  the  entire  conjunctiva,  which  is  very  much  shrunken, 
together  with  the  cornea,  covered  by  a  stratum  of  fatty  grayish  or  yeUowish  fatty- 
booking  mass.  It  is  sometimes  freely  granulated,  and  is  made  up  of  dry  epi- 
"ttelial  scales,  fat,  grumous,  organic  material,  mucus,  and  occasionally  of  calcareous 

The  corneal  substance  is  turbid  from  a  condition  of  pannus,  or  covered  by  a  ten- 
dinous new-formation ;  the  conjunctival  substance  is  entirely  in  a  state  of  tendinous 
^generation,  thick,  atid  rigid.  The  caruncle  has  generally  disappeared,  or  is  only 
l>re8ent  in  a  rudimentary  condition.  The  semilunar  folds  are  obliterated.  The 
TMendo-conjunctiva  is  thus  directly  extended  from  the  scleral  surface  to  the  angles  of 
the  lids.  In  the  breadth  of  the  lids,  it  sinks  iu  only  for  a  slight  depth,  and  always 
proceeds  from  the  sclera,  immediately  over  upon  the  tarsal  surface. 

Sometimes  the  conjunctiva  is  so  shortened  that  the  vicarious,  tendinous  tissue 
passes  almost  immediately  from  the  margin  of  the  cornea  to  the  inner  lip  of  the 
edges  of  the  lids,  and  the  movements  of  the  lids  thus  appear  almost  completely 
trrested,  and  the  palpebral  fissure  stands  half  open.  The  cartilage  of  the  lids  is  in 
the  earlier  stages  generally  thickened,  but  subsequently  very  much  shrunken,  dis- 
torted, and  the  lids  in  a  state  of  en  or  ectropion.  The  moibonii.m  and  huir  follicles  are 
generally  either  impaired  or  entirely  destroyed.  {Wedl.)  The  lachrymal  puncti^ 
are  frequently  obliterated,  the  lachrymal  aac  atrophied,  and  the  lachrymal  glands 
in  many  cases  (but  not  always)  are  atrophied.    (Ilatner.) 

On  aooount  of  the  destruction  of  the  secretory  structure,  and  of  the  canals  of  exi| 
dC  the  glands,  weeping  is  impossible,  and  even  very  irritating  substanoes,  brought 
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in  oontuct  with  the  surface  of  the  eye,  «idta  only  a  alight  reacHon,  This  u  recog' 
mt/dd  by  injection  of  the  vessela  and  unplcaa&nt  sensations  of  preaaure,  burnings  etc* 

Oaoiei. — The  proxmate  cause  of  xerophthalmia  is  generally  the  degenerative 
form  of  conjunctivitLa,  a  severe  diffiiLse  or  gelatinous  tracUoma»  especially  the  two 
latter,  when  they  have  been  neglected  or  treated  with  too  severe  caiiaticM^  Xeroaia 
ia  ako  one  of  the  coaaequencea  of  diphtheritic  conjtmctivitia^  and  is  especially  to  be 
fefljrcd  here,  in  the  aiae  of  gangrene  {Ora^'fi).  Oco^ioually  it  resulta  from  an  irritft- 
tjon  acting  upon  the  eye  for  a  long  time,  e,  g.^  trichiagis,  entropion,  lagophthalmo% 
or  in  couseqiience  of  the  adhe&ion  of  both  lids  during  the  course  of  in^ammations, 
after  cauterizations  or  hnmB^  or  after  the  rare  form  of  p^mphi^m  mnjan^hm. 

The  desiccation:}  limited  to  the  parta  around  the  opening  of  the  lids,  which  are 
connected  with  neuroparalvsis,  desciTC  special  mention.  Their  most  frequent  cause  b 
found  in  the  diminished  lachrymal  secretion  and  in  the  defective  closure  of  the  lidn. 
In  this  category  we  may  also  mention  the  drying  of  the  parts  near  the  opening  of  the 
lids  in  cholera  {(^raefi$)^  united  with  lagophthalmos  and  venous  hyperaemi a  (ffra^u), 
aa  alao  perhaps  tha  xerosis  partialis  or  trmngulariSf  which  has  been  frequently 
obaervcd  in  much  broken-down^  mnrasmic,  or  aniemic  individuals,  but  particularly 
those  of  a  scorbutic  tendency ^  and  which,  united  ivith  Utfrneralopia^  is  said  to  occur 
frequently  in  Russia,  during  lent  (MM^  Blusif;),  The  portion  of  tho  conjunctiva 
around  the  opening  of  the  lids  becomes  in  this  disease  dry,  fatty,  dull,  dusty, 
absorbs  no  wateri  and  in  movements  of  the  globe  lies  in  6ne  folds.  Its  surface  is 
covered  partially,  or  in  ]t»  entire  extent,  by  desiccated  epithelial  cells,  which  in 
part  are  already  commencijig  to  e nimble  {H,  Cohn) ;  a  groat  amount  of  irritation 
is  also  generally  present.  After  a  long  time  the  xerotic  epithelium  is  cast  off  and 
replaced  by  new,  or  ulcers  are  formed.  The  xerosis  often  attacks  the  corner  also 
and  here  leads  to  ulccratioms  with  all  their  consequences,  sometimes  even  to  necro- 
sis (Blessig).  The  ophthalmia  Brasiliana  occurring  under  similar  relations,  par- 
ticularly among  badly  nourished  slaves  (Gama-Lobo)^  is  said  to  produce  the  pecu- 
liar xerotic  form  of  disease  in  its  highest  degree.  Moreover,  it  is  asserted  that  the 
triangular  xerosis  has  been  observed  in  perfectly  healthy,  well-nourished  individu- 
als, especially,  however,  as  the  result  of  an  ophthalmia  which  leads  to  shrinking 
of  the  conjunctiva  {K  Cohn).  It  is  evident  that  these  cases  are  to  be  strictly  dis- 
tinguished from  those  mentioned  above,  so  much  the  more,  as  the  latter  as  a  role 
are  cured  of  the  original  trouble,  whilst  the  xerosis  as  a  consequence  of  degenerated 
conditions  of  the  conjunctiva  is  permanent  and  incurable. 

Treatment. — ^In  xerophthalmua  squamoiuSy  instillations  of  solutions  of  salt,  of 
caustic  alkalies  and  the  carbonates,  of  dilute  acetic  acid,  of  milk,  etc.,  have  been 
recommended  for  the  purpose  of  getting  rid  of  the  dried  epithelium,  making  the 
cornea  more  transparent  for  a  time,  and  supplying  the  place  of  the  tears. 

Frequent  penciling  with  glycerine  seems  to  do  the  best  service,  as  it  remains  a 
longer  time  in  the  conjunctival  sac,  lubricating  it  well,  and  markedly  clearing  up 
the  opacities  of  the  cornea. 

Aathorities.— ^r2/,  Die  Krankheiten  dea  Auges,  L  Prag,  1851.  S.  V^— Homer,  EntwiUi 
einer  aaat  BegrQndang  Ac.  Prag,  1847,  S.  78 ;  Beitr&ge  znr  Anat  and  Phya.  dtss  Thrlbienlei- 
tungsapp.  Prag,  1850,  8.  \Q\.—Ruete,  Lehrb.  der  Ophth,  IL  Braunachweig,  1^54,  VJ2.—  W.  Ch. 
ff.  Weber,  Ueber  die  Xerosis  Conj.  Giessen,  1849,  a  8, 11,  14,  23,  28,  84.— TTw//,  Atlas,  Oonj. 
B(i\enk.—SUUwag,  Ophth.  S.  865.  992.— Pirin^^r,  Die  Blennorrh.  am  Menschenaoge,  Grai, 
1841,  8.  224,  423.— G?ra//«,  A.  f.  O.  L  1.  S.  249.— (7>w/tf,  A  1  O.  XIL  2.  a  202.— iWo<. 
EUttig,  Gentralbl  1867,  S.  424—^  Cohn,  Ueber  Xerosia  Gonjonciiva,  DiaL  Brealau,  1808k  & 
2SL^Oama~Lobo,  UlUrspeger,  kL  MonatbL  1866,  &  65. 
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NINTH  SECTION. 

INFLAMMATION  OF  THE  LIDS— BLEPHARITIS. 

Anatomy, — ^The  two  lids,  palpebrsB,  close  tbe  entranoe  to  the  orbit,  and  lie 

immediately  on  tbe  anterior 
convexity  of  tbe  globe,  being 
pressed  upon  it  by  m  oscular 
action,  and  by  the  force  of  the 
atmosphere.  They  end  with 
a  free  margin  at  tbe  palpebral 
fissure.  This  latter  forms  ex- 
ternally an  acute,  and  inter- 
nally an  obtuse,  angle  (can- 
thus). 

On  the  inner  border  of  the 
lid  we  distingubh,  besides 
the  surface  of  the  lid,  one  line 
in  breadth  (Fig.  50,  a),  an  out- 
er and  iimer  lip.  The  outer 
lip,  by  is  very  much  roundtd 
off,  and  is  perforated  by 
lashes  or  cilia  of  a  varying 
length.  The  inner  lip,  <;,  on 
tbe  contrary,  exhibits  an  al- 
most right-angled  edge,  on 
which  the  tarsal  glands  are 
arranged  closely  together. 
Near  the  inner  angle  of  the 
lid,  the  lachrymal  oanalicoli 
open.  In  the  composition  of 
the  lids,  there  are  united  a 
number  of  structures,  which 
have  the  most  different  ana- 
tomical characters. 

1.  The  cartilage  of  the 
lid,  tarsal  cartilages,  which 
form  the  skeleton  of  the 
lids.  These  are  properly  only 
thickened  connective  tissue,  interspersed  with  numerous  elliptical  nuclei,  which  can 
Dot  be  completely  dissected  from  the  submucous  tissue.  The  upper  cartilage  b 
much  thicker,  broader,  and  more  compact  than  the  lower  one,  resembling  a  mem- 
brane. Its  shape  is  crescentic,  with  an  inner  obtuse  and  an  external  acute  angle, 
A-hich  both  extend  somewhat  over  the  oanthi  of  the  lids.    The  border  toward  the 
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palpebfa  fissure  h  eharplj  cot  ofT,  m  that  H  fomi*  a  Burfoc^,  Toward  tLe  orVM 
border,  tha  cartila^ea  Lecame  thinned^  and  floallj  pass  into  a  f/iectrH  <r,  ti  lidi  b 
firmly  attached  to  tbo  urbital  margiD.  Th«  upp^er  Lalf  of  tiiln  /oMcia  tarvh&rhilalkf 
or  polpebral  ligament,  h  coimected  to  t)ie  t^t<it4?r  palpd^a  moscle^  w!jos«  tefldou 
mns  into  a  hmttd  membrnoe,  aiid  la  loet  in  thk  fasciai 

At  tEie  inner  angle  of  the  lid,  ibe  palpebral  Hgnment  fa  oonneeted  to  tl^e  InEefiQl 
palpebral  ligament.  This  ia  a  very  firm,  tendinotis  band  or  cord»  two  lint  s  in  brtadlh, 
lying  Just  under  tlie  integiinieut,  and  it  appears  vtrj  dtHliictlj  on  tractiou  bda| 
exerted  on  tie  onter  commitsai'e.  This  ligainont,  on  tbe  £ft<'ial  aspect  of  tbe  orbUll 
frontal  procesa  of  ilie  euperior  maxillary  bone,  pa^'^ea  into  periosteuni^  and  k  in1keU>i 
backward,  almost  borixontallj,  over  ito  ofjper  portion  of  tbe  lacJirymal  ajic,  towari 
the  inner  cominiftiure. 

In  front  of  thie,  it  divides  into  two  horns,  mbich  become  lo&t  partly  in  tbe  anglii 
of  tbe  cartilage  and  tbe  surrouodiDg  ports  of  the  palpebral  ligament,  and  partly  k 
connective  tiisoe  lying  behind  tlie  eamncle.  Its  pt»at trior  furfiiee  ia  merger!  In  a 
tbickf  tendinous  masb^worl^j  which  prtii^s  in  posteriorly  betfieen  the  globe  aad  tba 
locbrymnl  i;ai',  and  is  iu  part  contiectid  ^iih  tbe  tendinous  covering  ot  tbe  lacbrjin^ 
sao,  greatly  strong tbeuing  thii,     (See  section  on  Laehrymal  Organs.)  |l 

We  roay  eonsfder  a  tendinons  thickening  of  the  orbital  tissue,  richly  permeatel 
with  ela^tio  elements,  as  tbe  onter  palpebral  ligament  Thb  proceeds  from  tlte  ^m- 
leriur  surface  of  the  Hds,  in  the  vicinity  of  the  outer  coinmbsare,  and  is  conneeidf 
to  tbe  orbital  Burfnce  of  tiie  malar  hone  and  tbe  membranona  sheath  of  tl^e  globe. 

3,  In  tlie  interior  of  the  cartilage,  aurroundid  by  ita  tissue,  He  s&baceonB  glundi^ 
which  are  commonly  described  m  meibomian  glands.  Theae  are  sinnoua,  and  siima- 
times  quite  wide  tubes,  tm  whose  walla  lie  a  numb&r  of  roundish  or  racemose,  glandu-* 
lar  vesicles,  with  short  i>edic]es*  Tliese  tubes,  arranged  very  tbickl  v  together,  open  m 
the  inner  lips  of  the  lid  (at  c).  The  portion  lying  next  to  the  margin  t>f  the  Ud,  wh^dl 
lathe  widest,  and  has  the  largest lobtili,  lies  without  tiie  tarsal  cartibge^  snrroande^ 
by  connective  tissue  and  muscular  fiber.  Within  the  cartilage,  they  extend  nearly  in 
a  vertical  direction  toward  its  orbital  border,  withnut^  liowever,  reat'hing  it,  emling 
sooner  or  later  in  a  blind  oxtreinity,  or  uniting  with  the  adjacent  tubes.  In  Uiei 
way,  at  times,  they  approach  tlie  anterior,  at  others  the  posterior,  tarsal  surfsM^ 
He"e  and  there  isolated  lohuli  extend  from  tbe  taraus  into  the  aabinasoular  or  lab^ 
mneotis  tissue. 

Their  product,  the  sebnoeous  mattM-ial  (sehvm  palpchrw)^  are  chiefly  csella,  whort 
contents  rapidly  undergo  fatty  degeneration.  Tiio  cali'membrane  rapturing  ind 
i>eing  destroyed,  is  excreted  in  the  form  of  fut -gran tiles. 

3.  The  muscles,  ThcsE!  arc  partly  inorganic^  like  the  drmlar  muscls,  and  dw 
J^ator  pafpebrm  ettjyerioris,  partly  Qrgajik,  non-fltriatcd  like  the  two  muxuli  po^J* 
hrales  or  orhilt}-palp€hrahs  {H.  Mkller^  Hade^  Sappey,  Harling). 

a,  Tlio  orbicularis  palpehmrum  muscle  (circnlnr  muscle  of  the  lids),  is  a  Sat^Je- 
shaped  miisele,  which  oovcra  not  oriVv  both  tai-sal  f  artifngts  and  the  palpeWrs]  li^ 
ment,  but  also  the  facinl  surface  nf  ibo  bones  surrounding-  the  orbital  margiti.  ^* 
divide  it  into  a  palpebral  and  an  orbital  portion.  To  this  is  addi^d  a  perH>herfll» 
accessory  portion,  which  is  made  up  uf  coarse  at^d  thick  dark -colored  hundl«*  ^ 
fibers,  and  which  are  more  or  less  separated  from  each  other  by  fat,  arising frflm 
the  peria!<teum  in  the  vicinity  of  the  orbitiil  portion.  They  are.  however,  oal?pi^ 
tially  joined  to  this^  the  other  part  proceeds  from  the  direction  of  the  cirfoliF 
fiber^j  and  is  inserted  into  tbe  adjacent  integnmentjiry  portion.  Tbe  bichryroal,  ff 
II&rTier^i  mvBcle,  is  almost  nnirersallj  considered  as  belonging  to  the  orbicularis 
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I  it,  with  tlie  greater  part  of  its  fibers,  really  unites  with  the  orbicnlaris,  and 
thus  plays  the  part  of  a  separate  head. 

«.  Tb«  palpebral  portion  oonaiBts  of  delicate  and  pale  fibers,  especially  in  tbe  upper  half,  where 
fliey  are  narrow  and  arranged  closely  together,  covering  the  tarsal  cartilage  and  the  palpebral 
ttgament,  abore  and  below,  np  to  the  orbital  margin,  but  externally  passing  beyond  the  orbital 
margin,  and  extending  seren  to  eight  lines  behind  the  outer  commissure.  The  fibers  lying  next 
to  the  edges  of  the  lid  are  almost  horizontal  in  course.  The  &rther  they  are  remored  from  the 
margin  the  greater  is  the  curre  of  the  arch  which  they  describe. 

On  tbe  other  side  of  the  commissure,  the  bundles  of  the  two  halves  meet  at  an  angle,  which 
is  tbe  sharper,  the  nearer  to  the  commissure  the  fibers  end.  The  fibers  are  here  united  to  the 
tbada  lying  beneath  by  firm,  rigid  connective  tissue.  On  more  exact  examination  we  find  that 
the  individual  fibers  separate,  and  pass  partly  into  the  other  half  of  the  muscle,  but  partly 
into  the  connective  tissue  on  the  boundary  line  of  the  two  halves.  The  palpebral  portion  of  the 
orbieolaris  is  composed  of  fibers  which  rise  in  part  from  the  crest  of  the  lachrymal  bone,  in  part 
fitmi  the  palpebral  ligament  and  its  branches.  Formerly  it  was  generally  described  as  consisting 
of  two  separate  muscles.  (Arlt.) 

Tbe  portion  arising  from  the  crest  of  the  lachrymal  bone,  the  so-called  posterior  lachrymal 
mosele,  or  Homer's  muscle,  is  quite  a  broad  and  thick,  elliptical  and  quadrangular,  bundle  of 
fibers.  It  arises  chiefly  firom  the  periosteum  of  the  upper  third  of  the  eritta  lachrymalUt  and  the 
■dfacent  portion  of  the  lachrymal  bone,  but  sometimes  partly  from  the  aponeurosis,  closhig  the 
lachrymal  groove,  and  extends  toward  tbe  inner  cantbus,  in  «n  arch,  convex  internally.  (See 
section  on  Lachrymal  Organs.)  Before  it  reaches  this  the  broad,  smooth  belly  of  the  muscle 
divides  into  an  upper  and  lower  head,  one  of  which  passes  to  the  upper  the  other  to  the  lower 
margin  of  the  lid.  A  few  of  the  fibers  adhere  to  the  open-work  of  the  posterior  surface  of  the 
palpebral  ligament ;  -others  weave  around  the  canaliculi ;  but  the  principal  portion  of  them  is 
continued  toward  the  edge  of  the  lid,  and  through  them  to  the  outer  commissure. 

A  portion  of  these  muscular  fibers,  which  is  described  as  the  sub-tanal  mutcU  (A),  runs 
within  and  behind  the  cilia,  separate  from  the  palpebral  portion,  between  the  free  tarsal  bor- 
der and  the  integument  of  the  edge  of  the  lid  ( Wolfring).  It  does  not  reach  the  external 
eoanmiMRire,  its  fibers  being  before  this  inserted  in  different  portions  of  the  integument  of  the 
edge  of  the  lid.  The  other  extremity  of  the  portion  on  the  lachrymal  crest  lies  upon  the 
peripheral  «me  of  the  cartilage,  and  extends  in  front  of  the  cilia.  It  passes  beyond  the  outer 
commiasuze,  when  th^  fibers  of  the  two  halves  meet  at  an  angle. 

The  portion  of  the  orbicularis  in  the  palpebral  ligament  is  divided  into  an  npper  and  lower 
half  Both  arise  partly  from  the  outer  ends  and  tendinous  horns  of  the  palpebral  ligament,  and 
in  part  from  the  tendinous  mesh-work,  in  which  the  posterior  surface  of  the  ligament  in  question 
is  lout,  and  also  in  part  from  the  fibrous  covering  of  the  lachrymal  sac. 

The  bundles  next  to  the  edges  of  the  lidn  lie  partly  on  each  other  (at  A),  and  they,  in  part, 
cover  the  more  peripheral  bundles  of  the  portion  belonging  to  the  lachrymal  sac,  and  their  ends 
extend  seven  or  eight  lines  beyond  the  outer  commissure.    (ArU.) 

0.  The  orbital  portion  arises  in  part  from  the  inner  half  of  the  palpebral  ligament,  and  partly 
from  tbe  neighboring  bony  surfaces,  but  especially  from  the  orbital  process  of  the  superior  maxil- 
lary bone,  as  far  down  as  the  infraorbital  canal,  and  from  the  frontal  bone  as  far  as  the  ineisura 
iupra  orbUaU*.  Single  bundles  have  a  deep  origin,  from  the  tendinous  superficial  covering  of  the 
palpebral  ligament,  and  from  the  fibrous  covering  of  the  lachrymal  sac.  The  bundles  are  thick, 
dark -colored,  pass  on  to  the  temporal  side  without  interruption,  and  without  any  firm  union  to 
the  structures  beneath.  Only  a  few  bundles  pass  out  from  the  circle,  here  and  there  uniting  with 
tbe  integument  over  them.    {ArU,) 

h.  The  lefxUor  mu9cU  has  a  long,  narrow  belly,  compressed  together  like  a  ribbon. 
It  arises  by  a  common  origin  with  the  straight  muscles  of  the  eye  at  the  periphery 
of  the  orbital  foramen,  runs  forward  along  the  roof  of  the  orbit,  and  is  inserted 
somewhat  widened  into  the  tarso-orbital  fasda  near  the  convex  border  of  the  car- 
tilage of  the  upper  lid. 

c  The  mperior  palpebral  mvsde,  or  arhito-palpebralU,  is  connected  directly  with 
the  levator,  and  represents,  as  it  were,  a  prolongation  of  it  Its  organic  fibers  arise 
between  the  inorganic  fibers  of  the  levator  muscle,  and  spread  out,  only  traversed 
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by  aingle  trsusverac  fibres,  Buperficially  between  tbe  anterior  layer  af  the  conji 
Btick  and  the  overljing  cartilage  of  the  lid  with  its  apontnirusbv     The  mtude 
the  form  of  a  truncated  triangle,  about  1 3^14  millimetere  in  lieight,  the 
which  reaches  over  the  entire  breadth  of  the  eartilagB  of  the  M  and  iti  ai 
from  one  orbital  edge  to  the  other.     Among  ita  abundantly  amtitomofiing 
nal  flberaf  the  marginal  onea  run  along  the  innar  and  outer  wall  of  the! 
the  anterior  edge ;  tlie  othen^  however,  m  an  obliquely  riMng  curved  line  aloffl^ 
superior  border  of  the  oartilage  of  the  lid.     The  muBcle  and  tarsal  cartilftg* 
biucd  fortn^  therefore,  a  quadrant  of  a  drde  which  h  attached  on  both  £idt-«  t^ 
orbital  wall     The  muscle  can  only  act  in  a  Tertical  din^ction.     It  ij9  Icngthi^ed 
put  upon  the  stretch  aa  well  by  opening  wide  the  flssui^  of  the  lida  as  by  the  d< 
of  it   It  ij,  th?re£ore»  an  (tni^iffotHfti  of  the  ^rbUtd^iru  nndl^a^i^tsr,  relets  their 
limits  the  effect  of  their  contraction^  and  girtB  to  tbem  a  eeftafs  ivgul&rity  (^ 
ndrUfi^}.     Its  pamlysifl  produces  a  peculiar  ptosis  of  the  upper  lid,  alight  in 
and  accompanied  usually  by  myodfi  {Horfwr). 

d.  The  inferi&r  palpehml  musch  ia  more  nctlike,  and  its  fibres  have 
horizontal  direction.  It  lies  close  under  the  conjunctiya,  and  runs  from  the 
tissue  nearthe  retro-tarsal  fold,  up  to  tho  godtci  border  of  the  lower  tarsal  cjirtiL 
where  it  ends  in  an  elastic  tendon.  Combined  with  the  superior  palpebral  m\ 
and  with  the  organic  orbital  muscles,  its  purpose  is,  undoubtedly,  to  close 
the  lids  upon  the  globe  and  the  eoit  parts  of  the  orbit j  whicli,  among  other 
11  also  of  the  greatest  importance  for  the  coadacting  away  of  the  tears.  Whs^ 
am  dcpR'ss  the  1ow€T  lid  is  uncertain  {Harling). 

4.  Beneath  the  njuscle  we  And  a  stmctiiro  of  connective  tb^ue  intersperBed 
fatty  tissue,  /,  which  adheres  to  the  surface  of  the  cartilage,  and  is  connf*cted  to 
subcutaneous  tisguc.     In  this  stratum,  near  the  free  margin,  lie  the  follicles  of 
lushes  or  cilia,  l\  covered  by  the  orbicularis  muscle,  and  eurrouwded  by  fatty 
Their  base  is  a  lino?,  or  even  more,  above  the  surface  of  the  mai^gin  of  the  HA 
portion  of  the  follicle  rests  immediately  on  the  surface  of  the  cartilage,  and" 
closely  united  to  it;  another  portion  Is  somewhat  more  loosely  connected  to  the  Mfe 
muscular  layer,  varying  in  depth  and  in  distance  from  the  cartilage.     In  each  follid* 
quite  near  the  mouth,  a  number  of  racemose  sebaceous  glands  open,  I.     Their  f»tt; 
contents  lubricate  the  cilia. 

In  the  immcdi&be  Ticimty  of  tho  eilia,  aumcfmus  Uttlc»  hoin  are  foand,  tn,  whose  foDi«l« 
ore  also  in  part  covered  with  mature  schooeons  f^lftndi  {Moll).  The  cilim  aiidci:gD  iccaftea 
change.  Wheatbeyhnve.  roAched  their  QormAl  lengtb, which  ooottri  within  H^e  month  a,  ihxks  boB 
becomci  detftohed  (aa  in  0,  while  jn  new  hair  dcvelopn  iteelf  upon  the  p«pilla,  which  driT«<  tti 
old  otie  before  it  until  it  fulht  ont^  or  is  looiened  hj  rnhhing,  waahlDg  the  face,  etc.  {Ih^ldff^ 

5*  The  integument  of  the  lid,  n^  is  a  very  delicate  continuation  of  the  commoi 
integument,  having  but  very  few  elastic  elements.  It  la  united  to  the  tissue  beoMH 
by  loose  and  lon^-fibcred  connective  tissue,  and  may  be  lifted  up  in  broad  idi^ 
In  the  tissue  beneath  are  numerous  aweat-gland^j  o,  and  the  delicate  follicle*  of  ei* 
tremely  fine  little  hairHH  p^  which  occupy  the  integument  of  the  lid  (MoU). 

The  sweat-glands  near  the  edge  of  the  lid  give  up  their  characteristic  coil-lfti 
form  and  become  flightly  contort^^d,  relatively  wide  canals,  which  open  In  ^ 
excretory  ducts  of  the  hair- bulbs  {M&ll^  Stifd^). 

0.  On  the  inner  surface  of  the  tarsal  cartilage^  and  on  the  fascia  tarso-orbltili^ 
is  the  tarsal  conjunctirat  ?,  indicated  by  its  papHlee,  and  firmly  united  by  tense  snb- 
mucous  connective  tissue. 
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The  uieries  of  the  Hds  proceed  from  the  ophthalmic  artery. .  The  two  principal 


nm  dose  to  the  cartilage  near  the  free  palpebral  border,  anastomosing 

ftedy  with  brandies  of  the  angular,  lachrymal,  anterior  superfidal,  temporal,  and 


fadal,  and  thus  form  two  vascular  arches  surrounding  the  palpebral 
arcus  tar9eu$  iuperior  and  ir^erior. 
Hie  inferior  arch  runs  along  the  conyez  border  of  the  cartilage  of  the  lower  lid, 
k  die  diild.  remored  about  2-3  millimeters  from  the  border  of  the  lid.  The 
arch  lies  somewhat  nearer  the  edge  of  the  lid  (1-2  millim.),  like  the  in- 
otn  the  anterior  sur&ce  of  the  tarsus.  It  gives  off  two  arterial  branches,  each 
•w  distant  about  3-4  millim.  from  the  canthus.  Both  branches  converge  toward 
•oe  another  and*  anastomosing,  form  a  second  arterial  arch  (Henle)  which  runs 
dnectly  along  the  convex  border  of  the  tarsal  cartilage.  From  these  arches  and 
from  tlie  Teasels  connected  with  them  proceed  numerous  branches  to  the  skin  and 
BOBcles  of  tlie  lids,  to  the  conjunctiva  and  tarsal  cartilage,  which  they  partially 
perforate,  in  order  to  ramify  upon  its  internal  surface  in  the  conjunctiva  of  the  lid 
(Wtf/riiv). 

The  veins  empty  into  the  upper  and  lower  palpebral  veins,  and  pass  into  the 
wmm  temporale$  mediat  and  venafctdalU  antica. 

The  lymphatic  vessels  pass  into  the  superfidal  facial  and  sub-maxillary  glands. 
The  tegumentary  nerves  are  branches  of  the  tri-fadaL    The  orbicularis  musde 
Unapplied  by  the  facial,  the  levator  palpebrse  by  the  oculo-motorius  (8d  pair),  and 
fte  orgamc  musdes  by  the  sympathetic 

Voaology. — The  lids  may  be  considered  as  fold<4  of  the  general  integument, 
vliich  in  their  individaal  component  parts  have  undergone  ceitain  modificiitions. 
h  ifei>rd-ince  with  this  view,  the  difft^rent  forms  of  blephurit  s  are  only  repetitions 
af  tliose  processes  which  are  daily  observed  «»n  ruber  regions  of  the  common  integu- 
MBt,  and  are  so  well  known  as  scarcely  to  need  a  particular  dc8criy)tion. 

1.  Very  froquently  the  whole  structure  of  the  lids  is  involved  in  a  ti«8ue-pro- 
fi&ratioo  process.  This  generally  occurs  secondarily,  by  continuation  of  the  inflam- 
aati'>n  from  tlie  adjacent  parts.  Tiie  inflammatory  center  is  then  sometimes  in  the 
eoiganctiva,  at  times  in  the  globe,  in  the  orbit  or  its  bony  walls  or  in  the  adj.cent 
k>ft  parts  of  the  face.  -  Under  such  circumstances,  the  participation  of  the  lids  is  apt 
to  be  seen  by  the  symptoms  of  inflammatory  oedema.  It  quickly  recedes  as  soon  as 
Ibe  morbid  pn>ce8s,  in  the  inflammatory  center,  has  passed  the  acn.e,  and  tends 
tovsrd  resolotion.  Occasionally,  however,  the  itiflamniatory  proliferation  of  tissue 
Jesds  to  hypertrophy  of  the  constituent  parts,  especially  when  the  inflammatory 
•ttacks  are  often  repeated,  or  when  the  original  disease  takes  on  a  clironio  course, 
nd  keeps  Dp  a  m'ld  form  of  blepharitis  for  some  time. 

PenaaiieDt  iotemiptions  to  the  passage  of  lymph,  and  impediments  in  the  return  of  venous 
Uood,  as  ■ometimes  results  after  caries  or  necrosis  of  the  lower  and  outer  orbital  border,  or  of 
the  process  of  the  soperior  maxilla  from  deep  cicatrices,  often  render  cedema  permanent.  The 
Us  are  then  so  puffed  out  that  the  eyes  are  almost  closed,  and  the  face  is  very  much  distorted. 
Tbc  infiltration  under  such  circumstances  is  somewhat  gelatinous,  and,  since  the  sub-integument* 
arr  CiMCK*  is  apt  to  be  very  much  thickened,  and  hypertrophied,  the  swelling  is  quite  consistent. 

Blepliaritis  often  appears  more  independently,  and  may  be  severe.  The  inflam- 
matiiry  product  then  is  a  rigid,  firm  mas^*,  chiefly  consisting  of  proliferating  cells  and 
DQcleL  These  collect  especially  in  the  loosely- woven  inner  layers  of  the  lid,  and 
^Derally  caase  very  large  swellings.  These  collection^,  as  a  rule,  rapidly  deliqnesce 
into  pius  while  they  extend  more  and  more  on  the  periphery  by  continuous  prolifera- 
tic .  of  tissne  {aXmeu  <^  the  lid). 
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iSieftptwoftllf,  aoch  ftbicea*«i  beer  the  cb^ncter  of  Antbmx  w  earboti^lft  (M^y^  Ma^Jtfntw% 
Ktid  lead,  thrODgb  gmogfene,  to  large  iosie^  oraubaUace,  wbem  death  doea  Eiot  occur  before  Ihi^ 
lyippcus*  ThU  coQtiitioti  ihould  be  di^tin^kb^d  from  maligoaDt  or  ffaogreDous  a^emifc  L^nlig- 
Daat  pustule],  which  oeeura  especiallj  in  ptraotis  wbo  ore  employed  about  or  with  dcf^ayiog 
AQimal  matter,  Iq  Ibc  begion  lug  it  often  has  the  appearance  of  aioiptc  cedcma,  but  rapjdlf  exteodtt 
to  the  neck,  the  bi-e^at,  and  abdomen  ^  thro  we  oxii  gangrenoua  Teaieles,  eicitea  necrotic  alongb^^ 
and  destrajs  the  iu tegument  quite  exteDHirelj.  The  patient  ofteo  di^  from  the  c!oaBtitutiati«l 
disease.  {Maut^in,  Dehrov.) 

Lupus  of  the  lid  is  a  peculiar  form  of  bEepfaarltui.  It  ifl  oaljr  r*relj  pKmaHly  developod  III  tlie 
lidii  but  generalij  atiacki  thera  aeoondai'iljt  passmg  over  from  the  neighboring  part*  of  the  (act. 
It  generally  deatroja  a  large  poniou  of  the  Hd,  and^  in  ca«e  it  Ia  limited  in  llmCf  cao^a  it  to  ahrink 
into  na  jrregular'aiFelHng.  More  frequently  it  cnnauniea  the  entire  Hd,  eitending  to  the  cocjuoc- 
tira  aad  the  globe,  atid  even  eeta  away  the  botiy  walls  of  the  orbit,  tog^sther  witb  its  Ioote1y*wot^«ti 
tilauef  provided  de^ath  doefl  not  sooner  occnf , 

8eeondary  ayphilitic  ulcers  at  times  make  aa  great  rayagea  in  the  lids*  Thej  generally  a^i^dd 
from  the  aurrounding  soft  parti,  and  bones  of  the  face,  to  the  Hd.  Ocqaaionallj  thej  appetr 
independent! jt  They  then  generally  reaitlt  from  little  bard  and  sensitire  noduloi^  situatfd  iti 
the  flub-ciHanci^ui  connective  ttasuei  and  irhicht  beginning  at  the  mrface,  difliqucaoe,  excite  di$i- 
gieeable  tilcera,  with  iinfiltrated,  unereOf  fiin net- shaped  baaOt  irregular  edgeat  and  contafnit)g  a  dis- 
colored aeeretion^  If  such  a  gnmmjr  tumor  be  developed  on  the  free  surface  of  the  ltd,  it  deatroja 
at  the  »ame  time  tlie  iDtegumeot,  the  eartllage^  and  tbe  eoDjuoctira,  with  the  atructorfri  lying  h«- 
tween.  But  if  it  bo  developed  more  on  the  aurfaee  of  the  lida,  it  rapidly  takes  a  deep  bold^ 
^mplotely  peiforatea  the  lid,  aod  ejictanda  over  it,  final ly  h^e^kiag  tUryugh  the  bridge  which 
aoparates  it  from  the  free  palpebml  border.     {Mak4nmff  Btttnarreif  Wsdlf  HlrKhhr^) 

But  gummy  tumors  do  not  alvvays  precede  aypbiHtic  ulcerations.  In  Uotated  eatea  the  proeeai 
begins  ivith  tbe  infllt ration  of  a  portion  of  tbe  coi^unctUa,  but  quickly  ulct^ratea,  and  formi  a 
conjunctival  ulcer*  which  is  Fcry  easily  diatinguished  from  the  aurrounding  integument  by  ita 
fatty 'looking  coating*  its  ^rregularlj- eaten  edges,  and  iia  unet-en  baae,  as  well  aa  bj  ita  rapid 
seiztire  of  the  intermEfrginal  portions^  If  the  constitutional  disease  be  aubdned  by  appropritta 
Ireutment,  that  \n^  by  mercurials,  if  tbe  syetem  be  saturated  with  mere ury,  and  iodide  of  p^-^ 
toaaiam,  the  ulcers  generally  cicAtrixo  rapidlj.  The  cicatrix  itaotf  ia  rerj  cbaiacleriatio,  ao 
that  we  may  decide  as  to  the  sjphilitic  character  of  the  ulcer  from  ita  appearance.  It  appeara  aa  a 
tendinous,  white  cord,  entirely  devoid  of  cilia,  sharply  defined,  which  extends  through  the  entire 
thickness  of  the  edge  of  the  lid,  and  forms  an  excavation  in  consequence  of  its  great  abrinkage. 
{HirtchUr,) 

2.  In  other  cases,  which  are  not  less  frequent,  the  inflammation  is  confined  to 
the  individual  component  parts  of  the  lids;  tbe  blepharitis  is  partial. 

a.  In  tbe  course  of  an  attack  of  facial  erysipelas,  tbe  integument  of  the  lid  and  tbe 
loose  connective  tissue  almost  always  participate  in  tbe  erysipelas  to  a  very  marked 
degree.  Tbe  disease  often  attacks  deeper  structures,  when  tbe  oonjunctiva  exhibits 
tbe  symptoms  of  inflammatory  oedema,  and  even  of  true  cbemosis.  Pusttdes  not  nn- 
frequently  occur  in  tbe  course  of  tbe  erysipelas,  on  the  surface  of  the  lids,  or  abscesses 
are  formed,  which  may  cause  great  destruction  of  the  loosely-woven  tissue,  as  well  as 
in  tbe  integument.  Dermatitis  of  tbe  lids  often  occurs  primnrily  after  severe  injuries, 
especially  in  consequence  of  burns  and  cauterizations.  Extensive  ulcerations  of  tbe 
lid  then  quite  often  result,  and  tbe  loss  of  substance  being  replaced  by  a  greatlj 
contracting  cicatrix,  shortening  of  tbe  palpebral  integument,  a  lifting  up  of  tbe  lid 
from  tbe  globe,  with  or  without  distortion,  is  caused  {ectropion).  If  tbe  ulceratiye 
process  seizes  upon  tbe  free  surface  of  the  border  of  tbe  lid,  an  adhesion  of  the  palpe 
bral  Assures  occurs  to  a  greater  or  less  extent  (anhylo-blepharon). 

In  case  tbe  suppuration  extends  to  the  coi^unctival  sac,  tbe  inner  surface  of  tbe 
lid  adheres  to  tbe  surface  of  tbe  globe  to  a  greater  or  less  extent  {anterior  tymbUp^ 
aron). 

Ulcerations  of  tbe  integument  are  also,  in  rare  oases,  oaosed  by  inooolation  from 


I 
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Um  pQft  of  A  ohanore.  They  are  then  exactly  like  pilmary  syphilitic  nlcers,  and  ofien 
become  very  large.  Xhey  most  frequently  occur  on  the  surface  of  the  edge  of  the 
lid,  oovered  by  a  delicate  integument.    (Mackemie^  Desmarres,) 

Exanthematous  efflorescences  often  occur  on  the  integnment  of  the  lid.  There  is 
•earoely  ao  eruption,  ac  ute  or  dironio,  which  may  not  al^o  localize  itaelf  on  the  lid. 
The  pustular  efflorescences  and  eczema  and  measles  are  of  particular  practical 
importaDce,  These  shoot  up  not  nnfrequently  in  very  great  number  on  the  edges  of 
the  lida,  and  then  lead  to  the  bad  consequences  of  a  blepharitis  ciliaris.  Ulcerutioii 
of  the  hair-glands,  or  even  of  the  entire  follicle,  cicatritial  miaformations  of  the  edge 
K   ■         of  the  lid,  dec.,  may  result  from  them. 


At  thia  poiat  tphidrotii  paJpebrarumf  or  the  sweat-disease,  deserves  a  description.  It  rarely 
oeeura,  aod  then  gcDorally  in  persons  who  are  inclined  to  profuse  perspiration  in  various  parts 
of  the  body.  The  lids  appear  covered  by  a  tenacioas  fluid,  which  on  being  washed  off  is  imme- 
diately replaced  by  little  drops  which  run  together.  In  the  upper  portion  of  the  upper  lid,  con- 
IsiaiDg  the  nost  folds,  the  secretion  is  often  frothy,  from  the  movements  of  the  lids,  and  thug 
nadilj  oaoaea  ezooriations  ( Oraefe).  Warm  baths  and  cold  friction  are  reoommended  lor  this 
^  I  f«MraQj  veiy  obatiiiate  alfeotion  {Mboren), 
■"^  ■ 

f  **  J  h.  The  hair-glands  are  also  very  much  disposed  to  inflammation.   The  same  morbid 

prooew  is  repeated  here,  which,  in  other  parts  of  the  body,  is  called  aene.  In 
oonaeqnence  of  some  injury,  the  cells  which  lie  on  the  inner  wall  of  the  gland  begin 
to  proliferate.  In  the  further  changes  which  the  contents  undergo,  fatty  gland- 
ular material  is  secreted.  The  cavity  of  the  gland  thus  becomes  distended.  The 
•orronnding  connective  tissue  swells,  in  c^>n8equence  of  the  hypersBmia  of  the  vas- 
eolir  net-work,  and  of  the  inflammatory  proliferation  of  its  elements. 

In  the  lowest  forms  of  the  morbid  process,  this  inflammatory  swelling  of  the 
eoDnective  tissue  is  very  slight ;  the  affection  is  chiefly  marked  by  an  increase  of  the 
Meredon,  which  in  appearance  does  not  greatly  differ  from  the  ordinary  sebaceous 
Btttter  of  the  body.  In  many  cases  a  portion  of  the  newly-formed  cell  becomes 
of  t  homy  consistency,  while  it  is  slowly  pushed  forward  by  the  cells  subsequently 
dereloped,  and  then  presents  itself  on  the  opening  of  the  hair-follicle  a^  a  small 
fttty  scale,  or  longer  epidennis-like,  grayish,  fatty  membrane,  which  covers  the  outer 
Hpof  tlie  lid  to  a  greater  or  less  extent,  and  single  cilia  or  bundles  of  them,  like  a 
ihetth,  for  some  distance,  both  within  and  without  the  follicle.  The  remainder  of 
tbe  secretion  dries  to  yellowish  scabs,  which  stick  quite  closely  to  the  cilia  and 
^idermis. 

In  a  severe  ptage  of  the  inflammation,  the  secret!  >n  increases  greatly,  becomes 
thinner,  and  more  like  pn?.  The  formation  of  cmsts  on  the  border  of  the  lid  is 
exceedingly  abundant  At  the  same  time  the  proliferation  in  the  connective- tissue 
eofelop  of  the  gland  is  very  luxuriant ;  the  border  of  the  lid  in  the  vicinity  of  the 
ioiUmed  glands  swells  very  mucli.  A  so-called  acne- nodule  is  developed,  or  in  case 
i  greater  nomber  of  aoini  or  packets  of  glands  participate  in  the  process,  an  actual 
MreOing  is  exeited.  The  root  of  tlie  hair  is  then  generally  also  affected ;  the  morbid 
is  also  evident  in  the  hair-follides. 


The  hair-bolba  swell  up  greatly,  are  spread  out,  so  that  they  rest  more  or  less  evenly  upon  the 
pspflla.  At  the  same  time  they  become  soft  from  the  great  swelling  of  the  cells  composing  them, 
■sj  bt  easily  pressed  together,  or  eren  appear  adhesive.  Then  their  great  richness  in  pigment 
hicoBiss  marked ;  the  bleaching  of  the  hair-cells  is  imperfect,  or  is  delayed  on  account  of  the 
isuriant  neoplaaiac  formation.  The  cells  of  the  medullary  canal  have  at  times  been  found,  but  are, 
bovevtr,  ■ometiaa—  abaeot.  The  inner  sheath  of  the  root  adheres  dehoately  to  the  trunk,  bal» 
28 


BLEPHARITIS.      WOSOLOOT, 

Cti  tbe  otter  ImiSil,  Tcry  IooaeI/  to  the  «xtern*t  Uyera,  so  Uu4  th»  oiUa  aw  r«mciT«ii  tbtj  euiif 

withoat  pain  {JSchien-  Otmmem,  JSami»€A\ 

It  tUo  dieeflse  goes  an  &tiU  further,  which  often  occurs  set'ondarily,  th©  collocted 
glanddlar  cont*?ntB  acting  exjictl/  Irk©  a  foreign  bodj  on  its  ^nrronnding^  it  if 
the  [TOCeSB  apjitars  very  soever©  from  the  beJinning-^  s-uppuration  ia  the  Oixlinary 
res^dlt.  The  p roll  fixating  eooienU  of  th#  ce)b  then  acqnir©  rh©  ohjiracE-.^rUtici?  of 
[lUiSf  while,  at  ttie  siime  time,  the  infiamed  swolkn  tisf^uc  surroamlmg  the  vealh  of 
the  glands  is  (lesimjed,  and  thus  the  size  of  the  absceas  increa^^td*  The  supjmrritiT^ 
|>rocess  ii  then  generally  continni^d  apun  the  true  harr-roUicIe,  and  leada  to  iia 
(Jesti'uction  by  fiuppuratioa.  If  llie  hair  affected  be  drawn  on  ,  a  gravish-whit©  plug 
foHowB,  whloli  conskta  of  pni^-oell!)^  lying  in  and  between  sbeaiha  of  the  bulb!", 
aUbcted  with  luxuriant  cell^ proliferation^  aud  l^urrouDd  these  fri^m  with^jut  inwurda^ 
( Sch  ieu-  OtmuneM^. ) 

The  pns  may  he  sulseqtiently  evaeaated  through  the  open  mouth  of  the  bair- 
folliclef  or  ouiki.'^  a  f^fu^^^ag©  by  cot^tiunoua  d©ltr]ueic©tic©  o^'  the  infiltrattfd  tissue^ 
g^radudly  reaching  the  Burjfl<^e,  and  breaking  through  exlernallyT  after  the  ©pideraita 
has  Vicen  driven  out  as  a  Tesiel©.  This  geueraliy  happens  near  the  month  of  [he 
accompanying  hair-follicle.  Tb©  pustnks  of  a<!ne  most  fret|a©ntly  d©T©lop  b  re, 
ife^-an^©  the  [  na  more  easiily  and  quickly  breaks  away  in  th©  direction  of  the  canal  I'f 
©xit,  than  it  perfi  raiea  the  rigid  ti>sue  of  the  trae  ctitiele  (acjii  pu*tuhmy.  T?ith 
the  uvucuation  of  the  pu3«  the  proociia  h  generally  on  the  way  to  ref^olutioa.  Occa- 
sionally, on  account  of  unfavorable  condition !>f  the  dtieaae  does  not  go  on  to  core. 
Ad  aloer  is  develoiHd  at  the  seat  of  the  pustule,  which  goes  deeper  and  deeper,  and 
may  be  troublesome  by  i;8  duration,  as  well  as  by  Ita  retuh?. 

Exaot-y  ae  in  other  portiuns  (tf  the  integument,  acne  ^ometime»  appears  on  the 
edge  of  the  lid  a-s  a  dis=t!nct  pustule,  the  disease  eonining  itself  to  one  acinus,  or  a 
siog'e  collection  of  glands.  All  the  sebaceous  follicles  of  one  or  all  foar  edges  of 
the  lids  are  S(  on  involved  in  the  morbid  process.  The  oondition  is  then  called 
hlepharadenitiSj  or  hlepharitU  ciliaris. 

The  disease  may  exhibit,  in  one  or  the  other  case,  every  degree  of  severity. 
Acne  discreta  occurs  most  frequently  in  the  nodular  and  pustular  form.  Blepharitis 
ciliaris,  on  the  contrary,  runs  its  course  with  relatively  le.^s  frequency  as  a  slight 
afftciion,  and  is  then,  on  account  of  the  small  amount  of  swelling  of  the  bypersomic 
border  of  the  lid,  a  predominantly  storetory  disease  (blepharitia  eiliarU  ieere- 
toria). 

Yet  severer  cases  of  blepharitis  ciliaris  are  quite  common.  They  generally  lead 
to  marked  hypertrophy  of  the  connective  tissue,  very  soon  surrounding  the  glands 
and  the  hair- follicles,  and  causing  with  this  some  swelling  and  hardness  of  the  edges 
of  the  lids  (blepharitis  ciliaris  hypertrophica). 

Ulcers  are  less  frequently  developed  on  the  edges  of  the  lids  ader  partial  auppiira- 
tiou  of  the  inflammatory  product.  These  extend  more  and  more,  run  together, 
consuming  the  outer  lip  of  the  lid,  even  seizing  the  deeper  structures,  and  may 
become  very  destructive  from  the  loss  of  substance  connected  with  it  {blepharitiM 
ciliaris  ulcerosa), 

Seborrhoea  cilians  is  intimately  coonected  with  the  secretory  form  of  blepharadenitta.  It 
really  differs  from  it  only  in  degree.  It  is  rarely  observed,  aod  then  in  connection  with  seborrhoea 
of  the  other  parts  of  the  facial  integument.  The  edge  of  the  lid  is  then  not  swollen,  only  par- 
tially bypersemic,  and  continually  covered  by  fatty  crusts  of  a  grayish-yellow  color,  which  reaem- 
ble  those  of  impetigo  of  children.    The  epidermis  is  very  loosely  attached.    If  the  cnista  ar« 
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ranoTed,  tb«7  tre  again  quieklj  produced,  and  when  cleanaing  tlie  lids  ia  neglected  they  reach  a 
eomiderable  sixe  in  a  short  time. 

£.  The  cartilage  ia  scarcelj  ever  primarily  and  independeDtlj  iDflamed.  But 
iDflammation  of  tlie  tarsal  glands  {blepharitu  ta/nalu)  is  freqaentlj  observed.  Tet 
all  the  tarsal  glands  are  never  inflamed,  or  even  the  whole  of  one  single  gland*  At 
least,  the  certain  proof  of  snch  a  process  is  as  yet  wanting.  The  inflammation  ia 
confined  to  single  acini,  or  to  a  portion  of  the  common  tube.  The  pathological 
process  is  the  same  in  its  nature  as  in  acne  ciliaris.  The  anatomical  pecnliaritiesi, 
however,  the  great  dL^tance  of  the  acini  from  the  mouths  of  the  glands,  the  washing 
over  of  the  inner  lip  of  the  lid  with  lachrymal  fluid,  the  displaced  position  and  the 
involution  of  the  greater  part  of  the  gland  in  a  firm,  undistensible,  fibrous  tissue, 
cause  many  peculiarities.  It  is  to  be  ascribed  to  tliit*,  that  low  grades  of  the  process 
are  not  noticed.  There  must  be  quite  a  severe  proliferation  of  tissue,  in  order  to 
soften  the  cartilage  which  participates  in  it,  and  to  cause  it  to  be  distended  by  the 
glandular  contents,  and  also  to  involve  the  more  superficial  layers  in  the  process, 
and  thus  making  the  redness  and  swelling  of  the  inflammatory  collection  noticeable 
externally.  The  product  of  the  proliferation  of  tissue  is  purulent,  as  is  necessitated 
bj  the  severity  of  the  process;  either  pure  pus,  or  a  thickish  gelatinous  mass 
streaked  with  blood,  which  more  exact  examinations  have  shown  to  be  embryonal 
o<»nnective  tissue.  This  is,  to  a  greater  or  less  extent,  mixed  with  true  pus.  The 
product  is  generally  found  not  only  in  the  glandular  cavity,  but  also  in  the  prolif- 
erating surroundings.    The  inflammation  then  forms  an  abscess. 

It  is  very  probable  that  the  rigidity  and  resistance  of  the  tissue  of  the  cartilage  has  an  ioflaeooe 
apon  ponileot  destruction  of  the  inflammatory  product,  in  so  far  as  it  exerts  a  certain  pressure 
apon  the  proliferating  glandular  contents,  and  to  such  an  extent  renders  the  condition  more 
onlarorable,  as  is  the  case  in  abscesses,  which  occur  beneath  tense  aponeuroses. 

As  in  acne,  the  proliferation  of  tissue  is  first  seen  in  the  cells  of  the  inner  glan- 
dular walls.  The  glandular  contents,  therefore,  increase  considerably  in  quantity. 
At  the  same  time  the  cartilnginous  tissue  around  the  acinus  begins  to  proliferate ;  it 
becomes  injected  and  relaxed.  The  walls  of  the  glandular  cavity  becoming  more 
yielding,  the  acinus  is  elevated  above  the  surface  of  the  tarsus,  and  thus  a  tumor  is 
formed,  which  we  call  hordeolum,  stye.  According  as  the  inflamed  glandular  vesi- 
cle stands  nearer  the  anterior  or  posterior  wall  of  the  cartilage,  does  the  tumor 
appear  more  toward  the  integument  of  the  lid  or  the  tarsal  conjunctiva  (hordeolum 
externum  or  internum). 

If  the  acinus  lies  without  the  cartilage,  in  the  thickness  of  the  border  of  the 
lid,  the  equal  distention  in  all  directions  easily  follows.  It  is  therefore  a  regular  disten- 
tion. Peripheral  hordeola  have,  therefore,  more  of  a  spherical  shape,  while 
external  and  internal  ones,  with  a  flat  wall,  appear  to  rest  on  the  cartilage. 

kuthoriii9M,-KiUiier,  mikr.  Anat  II.  Leipzig.  1854.  S.  720.— //«n^,  Handb.  der  Anat 
Braunschweig.  I.  S.  141,  II.  S.  688,  697.— Arit,  Die  Krankbeiten  des  Auges  III.  Prag.  1856.  S. 
m,  ti9i  A.  f.  0.  IX.  1.  S.  64,  78,  8o,—Albini,  Zeit»chrift  der  Wien.  Aente.  1827.  S.  29.— Jfott, 
A  f.  0.  III.  2.  S.  ^h^.—DofuUrs,  ibid.  IV.  1.  S.  286,  29i.—Ifenks,  ibid.  IV.  2.  S.  70,  nz.—Biuch, 
ibid.  8. 109.—^.  Weber,  kl.  Monatbl.  1863.  S.  385,  et  seq.—  Wedl,  Atlas  Conj.  ScienL—SUllwa^t 
Opbth.  II.  S.  915,  et  seq. — Mackenns,  Trait6  d.  mal.  d.  ycux.  traduit  par  Warlomont  et  Testelin. 
L  Paris,  1856.  P.  149,  et  seq.— Z>«marrM,  Traits  d.  mal.  d.  yeux.  Paris.  1847.  P.  156,  159.— 
mncKUr,  Wien.  med.  Wochenscbrift.  1866,  Nr.  72,  78,  *li,—Grarf;  A.  f.  0.  IV.  8.  S.  254.— 
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1.   Abscess   of  the   Lid, 

Symptomi.— 2r%i»  affection  is  eharaeteriBed  hy  ths  dewUpmmt  of  a  iommoTuU 
eireum»eribabley  InU  not  wry  diitinetly  hounded^  tumor,  in  ths  loo$6  tiuue  under  th4 
integtan&nt  of  ths  lid.  The  tumor  it  hard  in  the  beginning^  hut  mibsequently  yielding, 
and  finally  puffy. 

The  inflammation  freqnently  appears  with  active  fever,  and  has  ezactlj  the  char- 
acter of  phlegmonoQs  inflammation.  The  integument  appears  deeply  and  evenly 
red<1ened,  hot,  tense,  and  shining.  The  swelling  nnder  it  is  hard  to  the  touch,  is 
very  sensitive  to  any  contact,  and  painful.  In  other  cases,  the  hyperiemia  and  heat  of 
the  parte,  the  sensitiveness  and  painfulness,  are  much  less,  the  fever  is  entirely  absent. 
The  tumor  is  then  more  like  a  congestive  or  cold  abscess.  It  is  always  in  the  begin- 
ning very  consistent,  even  as  hard  as  cartilage.  But  when  the  product  of  the  tbsue 
proliferation  deliquesces,  fluctuation  is  more  distinct  and  extensive. 

Abscesses  occur  most  frequently  in  the  upper  lid,  most  rarely  on  the  two  lids  at 
the  same  time.  The  affected  lid  is  generally  swollen  in  its  entire  extent,  because  the 
process  easily  extends  in  the  loose  sub-cutaneous  tissue,  and  besides  is  apt  to  be 
surrounded  by  a  large  ring  of  congestion.  The  tumor  not  unfrequently  reaches  the 
size  of  a  child's  fist.  It  is  generally  pad-shaped.  It  rises  abruptly  from  the  lid, 
and  slopes  off  in  the  other  direction,  and  even  extends  over  the  bony  orbital  borders. 
The  lid  is,  of  course,  immovable,  and  the  eye  is  generally  closed. 

Abscesses  occur  oftener  in  the  region  of  the  eye- brows  than  in  the  lids.  They  also  occur  in 
the  mngnlar  region.  They  are  difficult  to  distinguish,  at  least  in  the  beginning,  fh>m  phlegmonous 
ioflammatioD  of  the  lachrymal  nac,  especially  because  in  their  farther  course  this  part  is  apt  to 
participate  in  the  inflammation.  They  were  formerly  described  under  the  name  of  anchylope^  and, 
in  case  the  pus  had  already  made  its  way  outward,  agylopt. 

Canaea. — Occasionally,  traumatic,  chemical,  or  other  injuries,  which  act  upon 
the  edge  of  the  lid,  are  the  exciting  causes.  But  an  abscess  is  often  developed 
without  any  sufficient  cause,  spontaneously,  as  it  seems.  In  many  cases  it  is  the 
result  of  erysipelas  of  the  face,  more  rarely,  of  a  pyromic  emboly  of  the  vessels. 

Course  and  Besnlta.— Abscess  of  the  lid  almost  always  occurs  in  an  acute  form. 
When  of  a  plegmonous  character,  it  is  apt  to  run  a  very  rapid  course.  In  the  oppo- 
site kind  of  cases,  one  or  more  weeks  may  pa«s  over  before  the  collection  of  pus  has 
been  fully  developed  and  advanced  to  its  results. 

Resolution  of  an  abscess,  without  suppuration,  is  certninly  exceedingly  rare ;  sup- 
puration almost  always  occurs.  This  begins  while  the  tumor  is  still  increasing  at 
one  or  more  points,  extends  more  and  more,  presses  against  the  surface,  and  is 
made  known  by  the  development  of  one  or  more  points  of  suppuration.  As  a  rule, 
the  pus  breaks  through  the  integument.  It  more  rarely  perforates  the  fascia  tarso- 
orbitalis,  or  evacuates  on  both  sides  of  the  lids. 

After  the  evacuation  of  the  pus,  the  tumor  falls  together,  and  the  cavity  of  the 
abscess  generally  heals  up,  usually  without  leaving  any  kind  of  impairment  of  the 
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Itd^  eren  if  tbe  otbloul^j^  mtiK^a  hfts  eoffdred  from  being  involTeJ  in  the  In&u 
jdHtUfih  In  iu>r  very  unfroqiieut  c&^es  the  suppumdut)  Una  a  wor^  timracter,  p 
with  jjdriuicing  d^iii]ut?^ceno0,  especmilj  of  tbe  iute^mmeni',  lewd*  to  coiiilderibl 
loaves  of  siiLstaiice,  wliiJie  oonsequenceft  may  be  irregular  cicalrtceH,  ' 

Tli^re  may  b«  a  iimilar  result  in  anotbef  wav.  It  m at  occur  if  the  ftb«««aa  I 
evuciiAt^^d  at  a,  very  lule  period,  or  if  only  a  aoiall  portion  of  it$  ootitenU  he  tbrcrwD  Ml 
aod  a  ^rreat  part  of  tht^  integument  ie  thin  tied,  or  even  perforated  by  n  continati 
dc*ltiiHe#cence  of  tie  product  of  inlUimiuntitmi  or  if  tb<;  influmm-nion  bas  aii;p«| 
etbenic  character,  jiiid  n  large  part  of  the  swelling  becoxhea  j^angreDOua^  K  tli«  |iq 
be  evacuated  m  the  conjunctival  sac,  it  may  ieiid  u^  a  pailid  symblepharoii,  ur|»| 
dt^Dse  couju  I  ^Clival  cicatrix:  whlcb  will  irritate  the  globe« 

Treatmenti— Thia  should  attempt  firit  to  limit  tbe  doTetopmeDt  of  tlie  abaottil 
that  !>•,  the  pnjliferation  of  tissue*  But  io  otue  suppuratiDu  haM  alreiidy  <HrEtm^ 
ibe  I  object  of  treatment  eliould  be  to  fftvor  cvaoutttion  of  the  pua,  and  to  sccfiif  | 
method  of  healing  whieli  may  preserve  the  functions  of  the  Ud»  "> 

L  Wheu  the  infiammation  Is  of  a  phlegmonous  character,  a  rigid  conj!ttittitiq&4 
and  local  autipblogi^itio  treatment  m  iudioftled^  Iced  compresses  are  pftrticulirljli 
be  recornmentied,  eepeeinlly  before  the  appearance  of  suppuration.  They  BhoctldM 
ap|ilied  in  pruportioii  to  the  iocrt'ttse  io  tbe  local  temperature,  Tteir  effict  nuyM 
H3!;i-ted,  in  case  of  nf^ces^Uj,  by  a  sufficient  number  of  leeches  placed  on  the  ieae\ 
porul  region.  . 

But  where  the  itiflammntion  appears  less  viol etvt^  eepccially  where  there  bl^Hj 
bent  in  the  parts,  covering  the  lid  with  a  piece  of  linen  cloth,  or  even  warm  tippli*, 
catioiii,  may  better  answer  the  requirements.  For  this  hitter  purfio-^^^  tbe  usei^l 
wet  pledget  of  liuT,  fasrened  by  a^lhesive  plaster,  or  a  flannel  bandage,  is  to  be  reem 
mended.  1 

2.  If  flQctuatioQ  be  seen  at  &ny  point,  an  opening  should  be  made.  Hie  ladfldi 
should  open  llio  abscess  Sk^  wide  as  po^^^^^ible,  but  should  be  always  parallel  to  th9«4p 
of  the  lid,  and  well  down  to  the  bottom  of  tbe  tumor.  The  pus  being  then  eTttcoitii^ 
by  pressure,  a  tent  should  be  inserted,  and  the  above-d escribed  bamlo-re  app]i*di 
Where  tbeevivity  of  the  abscess  is  quite  large,  it  is  necessary  to  apply  the  baud^gi 
uioie  tightly,  in  order  to  keep  the  sides  of  the  cavity  in  contact  and  favor  tbefr 
adhesion^  which  will  considv-rably  accelerate  the  cure,  Tlie  bandage  should  ba 
removed  once  or  twice  a  day,  and  worn  until  tbe  cavity  of  ibe  abscess  is  compWf 
closed,  and  no  more  pus  evacuated.  Of  Ci*urBe^  tbe  wound  should  be  cleaasedr  Aoj 
the  edges  brought  in  contact  at  each  op[dic«tIim  of  the  bondage, 

3.  If  the  ubseess  has  already  spontaneously  opened,  it  is  of  advanta^  to  enlarge 
the  perforation,  if  it  be  very  firaall,  and  unfavorably  situated.  If  the  [5us  jiasuiadi?  iti 
way  out  posteriorly,  it  is  very  advisable  to  make  ^  counter-opening  in  the  in6e;a* 
ment  and  to  introduce  a  tent  to  secure  the  external  evacuation.  AVhen  tbe  ijjt^' 
;nent  hn«  becime  very  thin  for  a  great  distance,  find  gangrt-ne  is  tlirealoTuHl, of 
when  the  skin  only  remajiis  in  the  form  of  several  bridges  between  scattered  perfi** 
rations,  division  of  these  seems  to  be  requiretl  in  order  to  leave  the  cicatrix  as  smiH 
OS  possible. 


2.   Acne  Ciliaris — Solitary  Pustule  of  the 
Border  of   the  Lid. 

Symptoma. — The  dueau  is  eharaeterized  by  the  appearance  of  dreumicribed 
inflammatory  points^  which  push  forward  the  outer  lip  of  the  lid,  in  roundish^  circwm- 
teribed'nodules^  and  generally  suppurate. 

These  acne  nodules  are  connected  to  the  sebaceons  follicles,  and  ore  therefore 
fonnd  on  the  ooter  lip  of  the  lid,  which  is  occnpied  by  the  cilin,  or  in  its  immediate 
vicinity.  They  are  more  frequently  seen  on  the  upper,  tlian  the  lower,  border  of  the 
lid,  because  there  are  not  so  many  cilia  and  sebaceous  f«>llicles  on  the  latter.  There 
is  generally  but  a  single  nodule,  but  occasionally  several  are  developed  at  once 
on  vnrious  points  of  the  border  of  the  lid. 

The  isolated  nodules  generally  reach  the  size  of  a  pea.  They  lie  in  the  snb- 
eataneous  tissue,  but  are  intimately  connected  with  the  tense  and  often  deeply- 
reddened  integument  of  the  border  of  the  lid,  which  is  occasionally  hot  to  the  touch. 
They  may  be  somewhat  pushed  over  on  the  tarsal  cartilage.  On  the  rounded  sum- 
mits cilia  shoot  up  in  varying  number.  Between  the  bases  of  the  cilia,  only  an 
increased  exfoliation  of  the  epidermis  is  perceived  in  the  beginning  of  the  affection, 
or  small  crusts  of  dried  sebaceous  material  are  formed  there.  Subsequently,  on  the 
vertex  of  the  nodule,  a  suppurating  point,  or  a  nal  pustule,  is  very  often  developed, 
when  the  pus  breaks  through  the  epidermis. 

If  the  nodules  of  acne  are  very  quickly  developed,  extensive  inflammatory 
(pdema  is  apt  to  occur;  occasionally  the  lids  swell  throughout  their  whole  extent, 
just  as  if  a  large  abscess  were  about  to  be  formed.  The  swelling  is  then  generally 
very  sensitive,  and  exceedingly  painful 

Cause*.— Acne  ciliaris  appears  at  every  time  of  life,  in  both  sexes,  and  under  the 
most  different  conditions.  It  generally  occurs  without  any  evident  external  cause. 
In  other  cases,  however,  some  kind  of  an  injury  of  a  mechanical,  chemical,  or  phys- 
ical nature,  is  the  exciting  cause.  Want  of  cleanliness,  much  rubbing  and  wiping 
the  lids,  the  formation  of  crusts  and  excoriations  on  the  edge  of  the  lid,  when  a 
conjunctival  catarrh  exists,  are  especially  to  he  mentioned  in  this  respect.  It  seems 
as  if  the  irritate  J  condition  of  the  integument  thus  excited  were  continued  by  prefer- 
ence on  the  sebaceous  glands. 

Persons  who  are  very  much  inclined  to  acne,  whose  skin  feels  very  smeary,  and 
i«  thickly  covered  with  comedones^  are  most  frequently  affected  with  pustule  of  the 
lid-border.  Especially  in  early  life,  during  the  period  of  puberty,  such  persons  are 
viry  much  inclined  to  this  affection,  so  that  they  often  have  to  contend  with  it  for 
months  and  years.  Even  unapparent  irritations,  wind,  smoke,  and  an  abode  in  dusty 
localities,  straining  the  eye^,  slight  excesses  in  venery,  in  eating  and  drinking,  also 
the  u«e  of  Certain  kinds  of  food  and  drink,  e.  g.  of  cheese,  pickles,  wine,  &c.,  lend 
nlmost  invariably  to  the  developnjent  of  one  or  more  acne  nodules.  This  pre- 
di8i)osition,  just  as  in  acne  of  other  portions  of  the  integument,  is  probably  founded 
in  an  abnormal  property,  or  in  a  too  great  consistency  of  the  glandular  secretion,    A 
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tlilrk:  stN^rttidn  if  eraciintCHl  ci:temfillj  wHb  di^cultj,  the  moath  of  tbe  ^h.n^^  itoficrf 
very  rendily,  the  ii^bac-eo  is  m^iteml  collects  in  tixe  Utter,  8lretoll«»  Jl»wa]Hi^»^ 
ti4>c3umes  runcld,  and  thun  a^rs  aa  a  m^dmnkaJ  and  chenrioaJ  irritanL  It  thes  onU 
rd'julree  &  slight  irrit^itioQ  to  set  up  an  intluTiimailofi. 

Coiurse  and  E§Bnlta.— l^acti  acii©  nodale  is  deTeloped  in  An  BPMie  form,   f* 
roaclieH  Itw  iiiyht  iti  a  ftw  dAj's,  and  then  rapidly  advancei  to  Its  tenuiii(ilii<n-    Tli^ 
ailtoiiijn  is  not  imlrequeiitly  v^ry  tctlioiig.     When   thu  prediB[>04ition  to  ih^disaatf^ 
eib^iS)  one  xmdule  aijout^  up  after  tb^  other,  and  p&^aei^k  through  all  ils  phAe«^    TJi9 
acne  iiodnk  m^iy  r^N^Je  nt  any  t(t«ge  of  its  devclD]jaiiitit,  and  disappear  by  rga<^rptiaep 
whbiait  the  cweurrence  of  sujipuiiitiofi,    Exeeptinwally  it  beoorae*  indurnTed  {amm 
induraCii)^  aud  tlien  «^i9ta  for  months  and  yi^ara  a^  a  roimdUh,  painless  tTiiDOf, 
ranging  bet^freen  the  size  of  a  hemp- seed  and  that  of  a  pea.     It  lie*  in  tbe  9tib-tit»»«: 
neoiifl  tiBMje,  as  id  Is  firmly  united  to  the  integninent  of  the  margin  of  the  Isd,  gflnwiJ^I 
6iupjjTirftle«,  and  tho  pin  i'*  evacuated  either  through  the  eaiial  of  ejit  of  the  ^bod^or 
l^^t>aka  an  opening  through  the  lid  exteroally,  generally  in  the  riciuity  i>f  tljtf  tiiDQth 
of  the  hair- follicle,  on  which  the  epidermis  Ime  been  pr^Tionsly  broken  by  a  postnkj 

After  the  eAacuatJun  of  tlie  x»us  the  n^^ule  colajises,  and  generally  all  tTsoe  of  ft 
ham  disafipeared  iti  A  ft*w  days.  Yet  sofne  lijpeitropliy  of  the  Biib-cwtaneotH  tiissf 
often  remains,  ami  in  case  thtjre  is  a  particular  predisposinon  to  th<j  disea^,  andtlii 
aone  noditlc^s  oeour  often  And  on  the  diflerf  nt  parN  of  the  lid  margin,  it  may  tHTomi 
calloused,  Blephariti!*  m^j  Id  this  way  orcar  secoodai-ily,  tlie  sebsoeoDS  glaafl*  •»!► 
thuir  surroundings  being  fi pally  all  invoh^ed  in  tbe  afiectroo, 

Tq  mre  cnses,  actual  utceri.  occur  on  the  situatian  of  i tie  aeoe  piifliule^     These  bccomi  dccf^' 
■nd  wbpn  8l(>w  In  benJitigr^  h^^tt  nuittJI  i-adiate  cicatficeSj  wbieb  ttjiijf  chfttige  the  ponitioti  of  ^ 
clUii.     The  buir-fulhde  ia  tbea  oot  gf^ncmilLy  iiffbctcd.,     Vfit  tbeir  ^uppurution,  frilh  p&Ttii4ii«|l  I 
io»^  uf  Uie  ciliu,  Uii»  b-eoii  obscrred^  < 

It  ia  treil  to  remcnabefp  tbtit  flecondary  aypbiJitiQ  Doduka  occar  oa  the  «dge«  cif  ibe  Udi,  rtiifil  i 
maj  nimulatfl  on  efflorescence  of  acne,  a^od  if  aatL-MyphJUtic]  treatotent  b€r  negleclcdp  eik&iitt  n 
Lo^i?^  of  subs  Lance  umj  bu  caused  by  gradunl  ulceratirjD.  j 

Treatment, — We  should  attempt  iirst  to  overcome  the  predispoaition  to  &sb^^ 
or  lit.  It  Bat  to  weaken  its  efticficy.     But  if  the  diaeisii  has  already  occurred  tU 
proliferafion  of  tiaaue  ^honhl  be  checked,  and  th^  evacuation  of  the  morbid  pro  J  net 
favored. 

The  most  careful  cleansing  of  tbe  lid^,  v\ith  tho  assiduons  keeping  away  of  all 
pos-ible  exciiing  causes,  will  best  fulfill  tho  first  indication,  Wiien  there  ia  aay 
tendency  to  the  affection,  the  eye-lids  eliould  be  wndhed  several  time*  a  day  witlil 
piece  of  tine  cotttm  clotb  di[tped  in  toft  wafer.  This  prevents  tbe  collect loa  wf 
secretion,  which  favors  the  i^toppage  of  the  moutlis  of  the  ftillicle. 

It  is  aUn  well  to  draw  the  liislKfa  through  tbe  fingers  from  time  to  time,  10 
remove  tbe  ciliu,  whieh  will  snou  Jail  ofi\  In  the  ovt>i^ing,  before  going  to  sleep,  till 
lids  sliuuld  be  softened  witli  simple  cerate  or  the  like. 

If  an  acne  nodule  be  already  developed,  if  there  is  great  severity  of  the  inflamma- 
tory symptoms,  deep  redness,  great  heat,  and  severe  pnin,  cold  applications  will  do 
the  best.  In  other  cases  we  may  safely  do  nothing,  or  confine  ourselves  to  smearing 
the  edge  of  the  lid  with  fat.  If  the  presence  of  pus  is  already  manifest,  and  if  tlie 
great  tension  and  pain  of  the  part  demand  assistance,  a  small  incision  is  the  best 
treatment.  In  acne  indurata,  a  weak  ointment  of  iodide  of  potassium  sometimes  doei 
service.  In  ulceration,  the  remedies  in  use  in  the  ulcerative  form  of  blepharitis  should 
be  used. 


3.    Blepharitis    Ciliaris  —  Confluent   Pus- 
tule   of  the    Border    of   the    Lid. 

Symptoms.— 7^i«  affection  u  eharaeterized  hy  inflammatory  redness  and  swelling 
9f  iks  edge  of  the  lid,  especially  of  the  outer  lip.  The  border  of  the  li^  is  covered 
with  yellowishy  epidermis-like  scales,  or  trve  scabs,  tchich  stick  the  cilia  together  like 
m  little  brushy  and  adhere  more  or  less  firmly  to  the  epidermis, 

1.  The  symptoms  yarj  to  some  extent,  according  to  the  degree  to  which  the 
sffectioD  has  developed. 

a,  Tn  the  secretory  form  the  redness  of  the  edge  of  the  lid  is  very  striking,  hut 
the  swelling  is  not  so.  The  epidermis  appears  very  thin  at  this  point,  so  that  the 
hyperiemic  corion  appears  red  through  it. 

Thin  epidermoid  scales  are  constantly  collected  hetween  the  lashes,  interspersed 
with  small  granules  of  dried  glandular  secretion. 

At  times,  also,  large  patches  of  a  fatty  epidermoid  mass  are  seen,  which  surround 
the  base  of  pevernl  lushes,  and  are  cnntinued  like  a  sheath  upon  the  hairs,  uniting 
them  in  hunch os.  They  evidently  are  rooted  in  the  interior  of  the  hair-follicle  itself, 
wmiinsr  out  from  this. 

b.  The  hypertrophying  form  is  especially  characterized  hy  a  considerahle  increase 
'n  size  of  the  parts  making  up  the  outer  lip  of  the  lid.    There  is  also  swelling  and 
thickening  of  the  integument  and  the  looso  tissue  surrounding  the  hair-glands.    The 
outer  lip  of  the  lid,  with  its  immediate  surroundings,  appears  reddened,  at  times 
hiving  a  uniform,  at  others  an  irregular,  surface.    The  integument  is  infiltrated,  and, 
Os  long  as  tlie  inflammatory  process  shows  some  activity,  it  is  very  tense.    Suhse- 
<)iieDt1y,  as  the  inflammation  declines,  it  is  somewhat  more  relaxed,  even  wrinkled, 
and  we  may  distinctly  feel  the  hard  or  cartilaginous  swel  ing  beneath.    On  the  snr- 
fi4ce  we  find  extensive  ei)idermoid  pa'ches,  and  crusts  of  dried,  pus-like,  sebaceous 
Material,  which   cause  the   lashes   to  stick    together.     Very  frequently   we  find 
Qssnres  in  the  epidermis,  and  actual  excoriations  under  these  patches  and  crusts. 
Tliefte  bleed  readily,  and  are  rnpidly  covered  with  fresh  crusts.     Points  of  suppura- 
tion and  true  ncne  pustules  also  shoot  up  from  time  to  time  on  various  parts  of  the 
l*order  of  the  lid.     In  cnse  such  collections  of  pus  constantly  ari«e  in  great  number, 
tlie  afftction  gradually  becomes  an  nlrerative  blepharitis  ciliaris. 

€,  A  bright  or  dark  redness,  puffine»s,  and  thickening  of  the  border  of  the  lid, 

t^ro  also  constant  symptoms  in  the  nlcerntivo  form  of  inflammation  of  the  glands 

^t  the  edge  of  the  lid.    "When  tlie  rlean-aing  ha«*  been  neglected,  the  outer  surface  of 

tlie  edge  of  the  lid  appears  covered  by  dense  yellowish-brown  crusts  of  dried  pus, 

"Whicli  are  perforated  here  and  there  by  cilia,  sticking  to  each  other.     Some  of  these 

are  adherent,  otliers  again  are  looso,  since  fresh  pus,  often  mixed  with  blood,  collects 

under  them.    When  there  is  a  free  secretion  of  pus,  this  is  sometimes  exuded 

through  the  flwures  and  cracks  occurring  in  the  scabs.    When  the?e  scab<4  nre 

remored,  the  outer  lip  and  the  parts  adjacent  are  seen  to  be  covered  by  an  extremely 
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delicate  membrane.  In  many  plaeeSj  hDwever,  it  ia  ©xcoriflted  and  bleeds  reftilUj, 
and  iit*tuiiFreqaetitly  ia  t'*aver*ed  by  little  fiirrows.  Here  and  tliero  we  mny  find  fia|K 
purating  pomt&  or  postules^  while  ulcers  are  fo  on  J  on  other  more  numerou?^  plncea. 
Tiieae  penetrato  more  or  less  d©e[dy,  seor^ticg  thin  pas,  often  streaked  w  ith  blood. 
They  have  a  very  irregular,  jigged  bjiee,  am!  the  Bame  kind  rf  edges.  TUej  are  tiol 
an  frequently  covered  ^vith  gratiulatioos^  and  are  generally  perforated  in  th#  e^ntci 
by  one  or  more  clllti,  Tliese  ofteiT  bang  loosely  to  the  fdlidei  may  be  easily  drawn 
out  or  fall  out  of  theuiSL?Ive9ij  quit©  an  nmount  of  pti^  being  evacuated  at  the  same 
time,  In  severc^r  ease^,  and  particularly  those  which  have  exbtefl  fcir  a  h>ng  time^ 
these  ukers  are  often  so  jmnierotie  that  they  run  together  for  some  dhtance,  whild 
their  ha^se  fthvayd  sinks  more  deeply  in  the  tissue  of  tbe  edge  of  the  liil,  and  destroTi 
the  parts  there^  The  outer  hp  then  appears  as  \f  gnawed^  by  very  irregular  lo»6i 
of  substance.  At  time;^  It  is  eren  enticely  watitmg,  and  insteail  of  it  iaseen  a  kind 
of  groove  or  furrow^  witfi  j  <gged  vdim^  out  of  which  often  unly  a  few  dlsU^rtcd 
cilia  groWf  and  on  who^e  baaa  irregulat  radiated  cicatrices  are  seen. 

%.  Tn  a  more  aeitte  fiirriif  as  well  a^  during  exacerbaturiit'f  a  congeistive  cecTema 
oflen  arises.  This  often  oonfiut-e  ita^'lf  to  the  zone,  next  to  ibe  outer  lip  of  tiie  Hd* 
T^e  latter  then  appears  as  a  den^e,  deep -red  s  welling*  This  oedema  oftt^n  extendi 
over  the  whole  lid,  and  canses  this  to  swell  greatly.  Then  paiu,  with  ur  witliout 
photophobia,  is  quite  a  common  symptom.  If  the  severity  of  the  process  decrease^, 
the  mdema  generally  recedes.  Tlie  subjective  symptoms  ari>  also  le^a  decided* 
There  only  remains  great  sei^sitlveness  to  any  kind  of  an  injur  bus  influenee^  and 
Itch  I  tig,  burning,  hitrng  aensations  in  the  cruat-covered  and  excoriated  edges. 

These  latter  symptoms  ai*  frequently,  however,  to  he  referred,  to  a  great  extent^ 
to  the  affect  I  oriiH  accompanying  the  hle|>!iaritia.  There  i^  generally  al?o  some  con- 
jimctivutl  catarrh.  In  ease  it  laists  some  time,  truebi^ma  in  all  its  phases  is  also  a 
frequent  accompaniment.  Herpetic  disease  is  frequently  united  to  it,  and  from  the 
frequency  of  the  attacks  becomes  very  troublesome  and  even  dangerous  to  tiie  eye. 
Besides  this,  the  tarsal  glands  often  participate.  We  often  find  hordeoli  in  connec- 
tion with  blepharitis  ciliaris. 

Sometimes  spawu-like  granules,  similar  to  the  trachomatous  ones,  are  found  on  the  months  of 
the  tarsal  glands,  in  the  process  of  proliferation.  Sometimes  they  are  so  numerous  that  they 
slope  off  on  opposite  sides,  and  cause  the  inner  lip  to  appear  nodular.  Exceptionally,  an  inflam- 
mation of  the  lachrymal  sac  is  added  to  this. 

Causes. — These,  in  accordance  with  the  nature  of  the  affection,  are  not  different 
from  those  of  acne  of  the  general  integument.  In  blepharitis  ciliaris,  also,  we  have 
reason  to  believe  in  the  existence  of  a  predisposition  to  the  disease,  bat  it  is  also 
caused  by  an  abnormal  gland  alar  secretion. 

Watit  of  cleanliness,  smoke,  dust,  wind,  straining  the  eyes,  &c.,  are  here  exciting 
causes,  as  well  as  in  acne  cili  iris  discreta.  In  rare  cases,  body-lice,  or  the  common 
lice,  are  the  exciting  cause  of  blepharitis  ciliaris.     (J7»mZy,  Lawrence^  Steffan,) 

Fungous  growths  are  also  said  to  occur  in  the  hair-follicles,  and  to  be  an  important  cause 
of  blepharitis  ciliaris.  These  fungi  are  said  to  be  very  much  like  those  of /aviM.  They  hare, 
'  however,  rarely  more  than  one  or  two  branches.  They  have  been  found  with  thick  flakes  of  epi- 
dermis, as  a  rigid  mass,  surrouuding  the  shortened  and  pointed,  but  not  swollen,  hair-bulb,  within 
the  sheath.  The  hair  may  generally  be  drawn  out  without  pain.  Blepliaritis'thus  caused  is  said 
to  be  very  obslinate,  recurring  frequently,  accompanied  by  pustular  and  crust  formations.  It 
Gnally  leads  to  atrophy  and  complete  loss  of  the  cilia,  as  well  as  to  distortion  of  the  edge  of  tht 
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lid,  with  ectropion.  It  is  undoobtedlj  contagious,  and  is  generally  found  in  seTernl  members  of 
the  same  family.  {EUinger,)  Recent  examinations  have  not  confirmed  the  existence  of  fungi. 
{JSehuti'  Oemuteut.) 

The  disease  is  often  secondarily  developed,  in  the  course  of  a  coiyunotivitis. 
When  there  is  a  predisposition,  the  process  may  be  continued  directly  upon  the  lid- 
glands  ;  or,  on  the  other  hand,  nn  exciting  cause  may  be  the  formation  of  crusts  on 
the  orifices  of  the  hair-follicles.  The  acute  exanthemata,  particularly  small-pox, 
eczema,  and  impetigo,  have  some  iiifluei.ce  in  causing  the  disease.  In  case  these 
exanthemata  localize  themselves  on  the  lids  in  the  form  of  numerous  efflorescences, 
t  blepharitis  ciliaris  often  remains,  after  the  constitutional  disease  has  run  its  course. 
This  is  the  same,  in  all  its  characteristics,  with  acne  ciliaris,  and  can  not  be  dis- 
tinguished from  it. 

Course. — Blepharitis  ciliaris  is  a  decidedly  chronic  affection,  which  may  exist 
for  months  or  years.  In  some  cases  it  is  an  habitual  disense,  until  advanced  age 
Exacerbations  are  then  generally  interchanged  with  remissions.  The  latter  am 
often  Fo  complete,  that  there  is  actually  no  inflammation  while  they  last,  and 
only  the  consequences  of  the  preceding  inflammation  remain.  Yet  the  nli^'htest 
injurions  influence  is  sufflcient  to  set  up  the  inflammation,  and  to  continue  it  for 
weeks.  These  exacerbati«ms  often  appear  periodically  without  any  recognizable 
exciting  cause,  at  certain  seasons  of  the  year;  for  instance,  in  the  spring. 

Besults. — 1.  When  the  predisposition  is  not  too  great,  or  when  it  is  oom- 
pltftely  snbdueil  in  course  of  time,  and  the  patient  is  appropriately  managed, 
blepharitis  ciliaris  often  gets  well  spontaneously.  Thus,  for  example,  we  by  no 
means  un frequently  see  an  inflammation  of  the  glands  at  the  edge  of  the  lid,  which 
occurs  during  the  beginning  of  puberty,  and  disappears  in  more  advanced  life  without 
nny  treatment.  But  whoever  has  decided  expectations  of  such  a  result  will  be  <;ften 
bitttTly  disappointed.  We  may  properly  assert  that  blepharitis  ciliaris  requires  a 
careful  treatment,  if  we  do  not  wish  it  to  be  protracted,  and  to  finally  cause  incurable 
and  extremely  unpleasant  results.  With  a  careful  method  of  treatment,  and  appro- 
priate con(iiti«»n  of  the  patient,  the  absolute  or  relative  cure  is  gener.illy  easy.  Yet, 
in  persons  very  much  predis.msed  to  the  disease,  the  relapses  are  not  unfrequent, 
and  in  some  cases  the  disease  obstinately  resists  all  methods  of  treatment,  or  is  only 
it  intervals  somewhat  alleviated. 

The  severity  of  the  process  and  the  previous  duration  of  the  disease  are  of  slight 
importance  as  to  the  probability  of  cure.  Sometimes  the  secretory  form  of  the 
dii«ea«*e  resists  all  treatment,  or  always  return^,  while,  on  the  other  hand,  long-exist- 
ing and  f  jr-advanced  cases  of  hypertrophy ing  or  ulcer^itive  blepharitis  often  yield 
c<»mpletely,  in  an  astonishingly  short  time,  to  a  proper  treatment.  Yet  the  severity 
of  the  disease  and  its  previous  duration  srreatly  influence  its  possible  consequences. 

2.  Thus,  when  hypertrophic  blepharitis  ciliaris  has  lasted  for  a  long  time,  a 
callous  thickening  of  the  edges  of  t'le  lids,  tylosis  or paehyblepharoiU.  readily  occurs. 
Tlie  connective  tissue  around  the  hair-follicles  increases  in  amount,  in  consequence 
of  the  inflammatory  proliferation.  It  thickens  at  the  same  time,  and  thus  forms  a 
callus.  This  puffs  out  the  edge  of  the  lid  like  a  pad,  and  rounds  off,  or  completely 
obliterates  the  outer  lip  of  the  lid.  This  swelling  is  quite  hard  t<i  the  t^)uch,  often 
marly  cartilaginous.  The  Furface  is  sometimes  smooth,  again  irregular.  The 
integument  of  the  lid  is  stretched  over  it,  often  considerably  thickened,  and  more  oi 
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Jea9  r^detied.    In  eonseqwcnoe  of  the  dietcntloii  wlikli  Ihii  *one  of  exit  of  tUe 
undergoes  frum  the  le^s  ^eo^itive  tnmor  beneAih,  it  uppe&ra  broadeaed    Tlital 
often  seem**  as  if  there  were  iiew^Iy-fi>rmeil  bftlr  nn  tiBOfual  sittiationa,  especiillff 
the  <1isitorfed  surface  of  tlie  edge  of  ibt?  ]Ul  (di§tkhtMg.)    Between  tbs 
epfdermaid  scale^^  and  oft^ti  rigid  fiakea  of  lioroj  gUndokr  s^retion,  tit  foi 
wliicb  cause  aome  of  the  cilm  to  stick  togctlicr. 

We  find  Jq  the  ngtd  tieitie  of  the  cftlbtifted  e4g«  «f  the  lid,  4  IHabk  ind  grittj  tubi 
togelh{!r  Willi  degeDeriLted  coonecti^e  Ibsue.  Tb<^4<!  nrv  tbA  ivuminH  of  Che  Imtr-foUid^^  i 
have  be«D  diateaded  and  dcAtrojc^d  b;^  praliferihttou,  Thffj  mrc  MTinistrnies  <|uite  l^^E^  Ttiif 
thtn  form,  ui  tt  wer«.  the  tiudtciii  of  a  tumor  of  thio^ki«n»d  oonn^tire  tiESQ«,  The  iirpguUntj  «f 
the  edge  of  the  lid  ia  oiuft^  bj  tuch  tuinon.  The  BubUrioi  maicl«  i»  prob*tlj  destroyed  tf 
atraphj  in  tbe  tj'letk  edge  of  lb e  lid. 


8,  ThQ  hftir-folKi^les  themselves  often  p&rtlclpftte  in  ^arerd  stid  lor^g-i 
tDfi&mmatbn  of  the  gJ&Ddi  nl  the  edge  of  ihe  Iid>  They  g^eneraliy  atixrphT  and 
are  etilirelj  destroy od.  The  border  of  the  lid  then  appears  completely  hald.  or  il 
to  at  interval  (partial  or  c&mpUte  madaroils),  Occasiooallj  ouiy  the  h«r-ft4fiLiin 
aud  With  them  the  cUifli  deteriorate^  and  then  ^L^ome  the  character  of  the  M 
grovvth  of  hair,  betxime  thin  and  devoid  uf  pigment,  are  fissured  iu  Uie  bdh^  soiiiil 
two  cr  more  proceed  from  one  follicle.  They  nre  carved  In  different  directrona,  mi 
are  turned  in  upon  the  cornea  (triehioiiM). 

4,  The  alcemttve  forra  of  bleph  iritis  oUiarSs  leiwJs  at  times  to  tylosis;,  more  fre- 
qnently  to  mndarosis  isnd  trichiasU.  Cicatrices  from  the  ulcers  are  al^^o  mneh  to  ba 
feared.  They  arc  always  j'adiated^  are  irrcguJaiiy  drawu  together,  and  give  a  fal« 
direction  to  the  at|jaeent  cilia*  At  times  they  nofortunately  bend  these  inirar^ 
and  thns  easily  caase  extremely  jr^nriooa  ejects. 

5.  In  cases  of  Tory  long  existing  blepharitis  dliaris,  particularly  the  nlcerated 
form,  not  only  is  the  edge  of  the  lid  distorted,  bnt  the  external  akin  of  the  hd  ii 
also  frequently  shortened^  since  the  latter  on  the  one  hand  takes  a  direct  part  in  the 
inflammatory  process,  on  the  other  hand,  however^  is  maintained  in  a  state  of  iixi- 
tation  by  the  teai^  which  constantly  overflow  on  account  of  defc^ctive  conductiiig 
power  in  the  iaclnymal  passages^  and  finally  shrinks.  The  consequence  is  thM  ths 
zone  of  the  tarsal  conjunctiva  nearest  the  edge  of  the  lid  is  turned  outwards  orer 
the  edge  of  the  cartilage,  and  becomes  visible  as  a  deep  red,  generally  veivet-iike, 
rough  edge  upon  the  border  of  the  lid,  from  one  to  several  lines  wide.  The  inner 
margin  of  the  lid,  together  with  the  punctum.  is  then  everted  and  can  no  longff 
be  distinguished  from  the  external  margin  occupied  by  a  few  lashes.  Both  come 
together  in  a  single,  somewhat  irregular  line,  which  is  formed  by  the  edge  of  the 
external  integument. 

Treatment. — We  should  remove  and  keep  away  all  injurious  influences  whidi 
may  excite  and  keep  up  the  disease,  especially  all  impediments  to  the  removal  of  tlie 
glandular  secretion.  We  should  then  oppose  directly  the  proliferation  of  tissue, 
and  finally  modify  the  character  of  the  secretion.  We  should  also  assist  the  retro- 
gression ot*  the  disease  and  the  absorption  of  the  newly-fonned  elements,  whichi 
being  in  the  process  of  higher  formation,  may  cause  a  degenerative  hypertrophy  of 
the  edge  of  the  lid. 

1.  The  first  indication  arising  from  the  cause  requires  a  proper  care  of  the  eyes, 
Without  this,  all  treatment  is  generally  of  no  avail. 

Occasionally  river-bathing,  and,  still  more,  sea-bathing,  has  a  good  effect  io  obstinate  inflain 
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oAtUm  of  the  glands  At  the  edge  of  the  lid,  eipeoudly  in  penone  having  «  very  delicate  akin 
and  excitable  neryoui  ajBtem. 

2l  a  second  indispensable  requirement  for  any  effect  from  treatment,  is  to  keep 
away  dried  glandular  secretion  from  the  edges  of  the  lids,  and  to  prevent  excoria- 

tiODib 

a.  At  soon  os  any  kind  of  epidermic  scales  or  sctoal  crusts  are  seen  on  the  edge 
of  the  lid,  they  should  be  removed.  This  should  not  be  done  by  rubbing  the  lids ;  the 
patient  will  be  easily  induced  to  this  by  itching  sensations,  and  excoriations  are 
readily  caused.  These  excoriations  are  cuickly  covered  by  lymph,  which  dries  in  a 
scab,  and  makes  the  matter  worse.  The  secretion  should  be  first  softened,  and  then 
carefully  removed  with  charpie.  The  remainder  is  either  removed  with  a  stiff 
camelVhair  brush,  or  by  drawing  the  cilia  between  the  thumb  and  fingers.  It  is  well, 
at  the  same  time,  to  exercise  a  slight  traction  on  the  lashes,  in  order  to  remove  tho^e 
which  have  become  loose,  because  they  are  as  irritating  ms  foreign  bodies,  and  they 
al:K>  render  difficult  the  separation  of  the  glandular  secretion  by  narrowing  the 
opening  of  the  follicle. 

Buch  a  cleansing  is  particularly  necessary  in  the  morning.  When  insufficient 
oare  is  taken,  large  crusts  collect  and  completely  close  the  lids.  But  cleansing  it 
ilao  necessary  during  the  day.  It  should  be  repeated  as  often  as  the  dried  secretion 
it  seen  on  the  edge  of  the  lid. 

Fomentations,  with  clear,  lukewarm  water,  used  with  clean,  soft  IJiien,  forms  the 
bett  method  of  softening  the  crusts.  The  water  should  contain  as  little  of  the  salts 
at  possible.    For  this  reason  distilled  water  is  to  be  advised. 

The  nee  of  lukewarm  decoctions  of  marsh-iuallow,  Ac.,  has  been  much  recommended  for  this 
^orpoae.  Cataplasms  of  boiled  rice,  of  lioseed-meal  in  mallow-tea,  are  not  less  recommended. 
SooM  peocil  the  edge  of  the  lid  with  warm  milk,  in  which  a  little  piece  of  hotter  has  been 
dimmolfd,  and  then  bathe  the  parts  with  lukewarm  water  until  the  desired  pnrpose  is  attained. 

h.  After  the  edge  of  the  lid  is  thoroughly  cleansed  and  dried,  the  new  formation  of 
c^msts  should  be  prevented  or  hindered,  by  smearing  the  part  with  fresh  fat,  or  with 
*  v-ery  weak  ointment  of  the  yellow  oxide  of  mercury  (one  half-grain  to  one  grain 
to  the  drachm  of  the  vehicle).  Tliis  should  be  done  just  before  retiring,  the  crusts 
collecting  mostly  at  night.    In  sliglit  cases  this  is  often  sufficient  to  cure. 

8.  In  the  hypertrophying  and  ulcerative  forms  of  blepharitis  ciliaris  more  irrita- 
Ving  remedies  are  necessary.  The  ointment  of  the  yellow  oxide  of  mercury  is  most 
^*  be  recommended,  one  to  two  grains  to  the  drachm  of  the  vehicle,  used  morning 
lUid  night 

The  long  well-known  Scarpa's  oiutment  is  less  reliable : 
3*    Hydrarg.  rub.  oxid. 

Extract.  Saturn!  aa.  gr.  IK 
Uugt,  simpl.  dr.  2. 
If .     Ft.  uog. 
The  white  precipitate  has  also  been  long  esteemed,  four  to  six  grains  to  the  drachm.    Ozidt 
of  tine  and  alum,  in  the  form  of  an  ointment,  are  less  frequently  used.   The  former,  in  an  impure 
eoDdition,  forms  one  of  the  ingredients  of  the  famous  Janin's  ointment : 
9*    Tuti»  prep. 

BolL  armeo.  aa.  dr.  L 
Merc,  pnec  albi  dr.  1-2, 
Ungt.  simpl.  dr.  2. 
This  to  especially  recommended  in  very  chronic  cases  occurring  in  old  persons. 
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In  the  I1B0  of  litem  remedies  we  ebould  sm  that  thej  come  In  immed 
with  the  edge  of  the  lid  and  the  openingB  of  the  follicles,  and  therefore  the  bind 
ihould  be  inlroductNi  betwet^n  the  ba^cs  of  the  cilia.  The  iiritatioti  foUoning  A 
uppliuution  onl:y  requires  trefttment  when  it  is  verj  gTv^U  aad  thim  we  m»j  empla; 
cold  Ciirnpre^ises  to  subdue  it  If  tlds*  ia  not  sufficient  to  tijmoTe  the  initatioii,  i 
the  pain  continues  for  houre^  in  sjjite  of  their  empltijnicnt,  and  if,  besides,  gmt 
redn«^  reniftln^  or  if  the  edge  of  the  lid  swells  greatljr,  it  \s  well  to  uac 
ointmenb. 

When  the  obtmente  haye  little  effect,  or  are  not  well  borne,  a  strong  soltitMii 
nitrate  of  silver  often  does  CJtccllent  service,  evt^n  in  very  obstinate  and  old  ai 
This  h  placed  on  the  closed  eyelids  once  a  day,  with  a  camer»-hair  brush,  and 
excess  wanht-d  off  with  iiiiter,  Juat  ita  an  ointroent,  it  should  act  eipeckll/  oa 
openings  of  the  hair-fullick-s  and  upon  any  excoriated  spots,  the  pencil  being  'm 
duced  between  the  iudi vidua!  cUia. 

Instead  of  the  lunai'  caustic^  the  sulphate  of  copper  ruay  also  be  enjpkj 
Painting  the  ulcerat<;d  edge  of  the  lid  with  a  flat,  broad  crystal  is  said  to  d*> 
Bcrvice  in  connection  with  lukewann  poulticei  (Mo&rai)* 

Suppurating  puints  and  pustules  should  be  evacuated  by  the  knife  or 
before  the  use  of  the  irritants.  In  isolated  or  cxjnnccted  uIccj^,  if  their  l»ase  be  * 
irregular,  and  the  sccrt^don  is  of  an  impka^ant  character,  but  especially  whi?n  i 
are  much  granulated,  wc  do  well  to  use  the  mitigated  nitrate  of  Mirer,  cauteri] 
each  ulcerated  point  If  the  condition  is  improved,  we  should  then  pencil  the  ] 
with  strong  solutiouBj  and  subsequently  use  ointments. 

Many  recommend  to  pull  out  all  the  lashes  previous  to  cauterizations  with  nl& 
of  silver  {Quadrij.  la  case  fonnations  of  fungus  on  the  hair  bulbs  keq)  up 
inflammatory  ])roce4j&^  continual  dq>ilation  may  be  of  advantage^  othcrvri^  i| 
generully  auperfluoua.  In  some  cases  of  very  olistinate  bkpliaritis,  a  cure  or  impni 
ment  has  been  obtained  by  cutting  through  the  skin  of  the  lid,  along  the  t: 
margin,  and  thus  ende-avoring  to  cause  degeneration  of  the  bulbs  of  the 
(St/irenJiafff^i).  In  a  case  of  invetei"nte  blepharitis  ciliaris.  existitig  for  many  yi 
and  resisting  all  treatment,  which  had  already  led  to  cicatricial  knotty  deformitj 
the  edge  of  the  lid  and  to  degcneriition  of  moat  of  the  cilia,  a  rapid  cure  « 
effected  by  remoral  of  the  layer  of  hair  bulbs  in  the  manner  usually  employed 
trichiasis. 

Bnpedjd  eiEcaoy  w&t  formerly  attached  to  the  wbite  prcioipitate  in  the  form  of  w 
ment.     It  wm  U£«d  either  por^i  four  to  nx  gimins  to  ih$  di>&«hnL  of  the  i-ehicle,  or  ccimbtl 
with  tar : 

^,  Merc,  prccip.  alb.  gr,  t-fl. 
ricis.  Uqiiidis.  %L 
Cerat.  Biirp.   3  ^ 
M. 

It  is  used  two  or  three  limes  a  day*  This  remedy  haa  certainly  do  adrantAg^  over  the  oints«l 
of  tlie  yellow  oiide*  Penciling  tha  nicer  with  tidcture  of  [odine  aceraa  to  fame  ho  eap«^ 
adranlage^ 

4.  If  blepharitis  be  acronipanied  by  conjunetival  catarrh,  besides  the  <»int.nien^ 
the  remotliea  in  usiio  in  tiic  last-named  nifeetion  should  nlin  be  useil.  In  long-eitstiiH 
l>lt'p)ianfi<5,  any  relaxattou  or  ronghncsfl  of  the  conjnnctiva  dtraands  especial  notip 
Tliese  require  cauterizations,  as  in  trachoma.  If  caustics  are  not  used,  the  blephi 
ritis  is  apt  to  resist  all  treatment. 
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S.  la  w&W€n  tyloos,  sach  as  not  mifreqaently  is  left  after  ancient  hypertrophia 
phaiitiBy  ynarj  excellent  results  are  produced,  in  some  cases,  by  fastening  a  bunch 
ri  dvpie,  dipped  in  a  strong  solution  of  nitrate  of  silver,  on  the  closed  lids,  by 
of  m  flannel  bandage,  and  wearing  it  from  eight  to  fourteen  days. 

0  Mifchon  reoommend  the  prodaotion  of  a  alongh  with  nitrAte  of  Bilvet  in  tnlMtaiioe,  in 
oorering  the  sweUmg,  and,  at  the  same  time,  palUng  out  all  the  dlia ;  othera 
•fHt  nliaf  from  the  nae  of  cataplasms  in  connectioii  with  iodine  or  mercorial  ointment 
with  an  ointment  of  the  dilute  iodide  of  mercury,  one-third  to  one-half  grain  to  the 
of  oinimflnt,  are  also  recommended. 
f 

6L  Madarods  is  incorable.  The  eyes  should  be  protected  by  dust-spectadesi 
froCcctiiig  Bpectades,  &c 

i«ti(nrfttiw  —  "^-^y,  Krankheiten  nnd  MUsbUdungen,  Ao.  L  Berlin.  1843.  S.  241,  244.-* 
ft#n,  kL  MnibL  186&  &  4&.—Lawrencty  MaekenzUy  Traits  d.  maL  d.  yeux.  traduit  pi  War- 
iMiwt  c*  Teatelin.  L  Fkzia.  1856.  P.  ?SSL—QuadH,  ibid,  a  2lOO.—EUinger,  Virchow's  Arohiv. 
Ml  Bd.  &  ^9.—Schiet§-Oemu»eu8,  ibid.  87.  Bd.  S.  182.— XrU,  Die  Krankheiten  dee  Augea.  UL 
Re^p  185&  a  351,  SSA—Sminif,  kL  MonatbL  1869.  &  19^—3ilmi»ch,  ibid,  a  889.— ifooreis 
O^kth.  Beofau  &  4&.'^Um€nhaffen.  kL  Beob.  &  2L 


4.  Blepharitis  Tarsalis  ;    Hordeolum — Styt 

SymptomBt— ^f^«  ^  ^  »tMlUng&fa  tarsal  ghnd.     This  ufiUM  mth  <t  mbtU 
r&fftibUng  pu6^  and  occur$  with  iuftfimfnatary  iymp tarns.     The  tutrix  y  Jttmffi 
m  thd  thick}*ei$  of  iJa  lid  it>t{f,  wtyl  ike  iikUgmnt^t  ma^  U  dUHn^tljf  mmtd  #^er4 


Tbe  swelling  varies  in  size  from  tbat  of  a  iTJiIlet-seed  to  a.  beim.  It  U  gt'oci 
round  iah  or  oval  in  «hfipt»,  Las  qulta  a  iuiootb  ^urfo^e^  and  ia  someivbftt  elAsiic. 
is  bard  to  the  tooch, 

Stjes  are  easily  reoogniied  on  tbe  oater  aurface  of  the  lid,  but  on  the  inner 
mt'^re  ditficidt,  on  account  ol'  th«  thicknet^s  of  the  cartilage-    It  ie  onlj  wlion  (he 
ia  everted^  and  tbe  cartilage  with  tbe  coiyunctiva  plaoed  on  tbe  atreti^h,  tbat  we 
detect  the  tumor     Tbe  pti3-like  cuntentii  are  seen  through  irs  cofitiiig,  ciiu^iugit 
resemble  a  gniy  or  yellow  apot,  plainly  dbtinguiabed  from  the  deeply -rtjdi 
conjunctiva. 

Internal  bt^rdeola  are  onl  v  seen  externally,  when  tbey  are  quite  large.  Tbej 
however,  very  di&tinct  on  tbe  inner  tarsal  i^urface^  where  they  are  easily  rec^^gi 
by  their  coloi\  which  U  yellow^  like  pna. 

When  tbe  lid  ia  everted,  tbt^y  occasionally  press  out  tbe  palpehrol  conjunctiri 
tbe  form  uf  flat,  yellow  ve^iclea^  having  a  tbin  coating  of  roundisb^  oval^  or  eveo 
dnncnlated  shape. 

Styea  wbieb  occur  in  that  part  of  the  gland  lying  without  tbe  cartUage,  push 
tbe  portion  of  the  free  border  of  tbe  lid,  the  conjunctiva,  and  tbe  intermediate  pi^ 
of  til Q  inner  lip,  in  n  round  projeotlon*  while  the  outer  lip  of  tbe  lid  maintama 
normal  shape,  position,  and  jrene rally  its  moltiliiy.     The  peripheral  hordeolnm  ii 
thus  distiiiguifilied  from  the  solitary  pu-tule  of  the  border  of  the  lid*     A  suppnratiiig 
pi>int  U  generally  found  at  tlie  .'^ummit  of  the  tu^nor-     lis  position  generally  c^rre- 
apouds  to  tba  opening  of  the  afllcted  glund.     It  then  apjiears  Hkc  a  nipple,  »s It 
were^  «in  tbe  rhiunded-off  inner  li^t,  and,  on  pressure  being  made  upon  it,  cvacuatesi 
portion  of  tbe  purulent  con  ten  te* 

GailB€B. — These  are  the  enmc  as  tho^e  of  true  acne.     Hordeolum  is  notldag  mfi 
than  a  pustule  of  tbi^  tarsal  glands. 

Tbe  disease  is  very  often  secondary,  in  cmsequence  of  the  continuation  of  I 
inflammation  from  the  conjunctiva  upon  the  cartilage*  Ilordeoli  are  often  cffl 
plicatitms  of  very  old  oatarrhal  conjunctivitis,  but  particularly  of  inveterate  t 
chou>a.  Tbey  tlien  appear  in  grent  numbers^  one  immediately  after  tlie  oEl 
They  continual Ij  recur,  and  finally  lead  to  degeneration  of  the  cartilage  and  defai 
ity  of  the  lids. 

CoiU"ie,^Siye  generally  occurs  with  very  severe  inflammation,  often  even  i 
decided  fever.    The  aflfectcd  lid  and  c  ►njunetiva  are  very  red,  and  awoll  soma 
that  tlie  glandular  tumor  is  comjiletely  covered.     Very  severe  [jain  genetraily  occanK  , 
and  not  un frequently  photophobia  and  kchrymation.  ^ 
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The  ttflfiMtiim  reaehes  its  highest  point  in  a  few  days,  and  advAnces  to  its  terml- 
BatioD  Joat  aa  rapidlj,  or  perhaps  the  inflammatorj  sTmptoma  decrease,  are  limited 
•o  die  immediate  vioinitj  of  the  affected  aeinu$,  hut  the  stye  itself  hecomes  chronic. 
lo  other  easea,  the  hordeolum  occurs  with  scarcely  any  noticeahle  symptoms.  It 
crows  fur  months,  and  sometimes  ¥nth  exacerhations  and  remissions,  until  at  Inst  it 
Signally  proceeds  to  a  termination. 

Beraltai — l*  Stye  is  not  unfreqnently  removed  hy  absorption.  This  occurs  more 
easily  in  recent  hordeola  aod  those  which  have  occurred  rapidly,  than  in  the  opposite 
«la98  of  cases.  Yet  sometimes  hordeola  are  absorbed,  although  very  slowly,  which 
Jiave  existed  for  months,  and  have  already  become  ehalaeia. 

2.  In  the  greater  number  of  cases,  hordeolum  evacuates  its  contents,  and  thus 

^oes  on  to  cure  in  the  quickest  way.    The  evacuation  occurs  often  through  the  canal 

<»f  exit  of  the  gland,  either  spontaneously  or  by  the  aid  of  external  pressure.    This 

^oconra  most  frequently  in  peripheral  hordeola,  less  often  in  those  which  are  internal 

^nt  external,  especially  when  they  are  situated  far  from  the  edge  of  the  lid.  The  tumor 

flometimes  opens  in  the  conjunctival  sac;  one  layer  after  the  other  of  the  inner  wall 

«f  the  abscess  being  involved  in  the  disease,  it  becomes  relaxed,  deliquesces  into  pus, 

mnd  finally  a  suppurative  opening  occura.    In  internal  hordeolum,  such  an  opening 

into  the  conjunctival  sac  is  the  ordinary  result.    Peripheral  styes  are  most  frequently 

«?aoiiated  in  this  way.    An  internal  opening  is  more  rarely  observed  in  external 

liifrdeoli,  the  tarsal  cartilage  being  too  thick  to  allow  it.    If  the  evacuation  be  nearly 

complete,  the  cavity  of  the  abscess  generally  closes  by  a  cicatrix ;  but  in  not  a  few 

^  the  disease  does  not  terminate  when  evacuation  occurs.    The  proliferation  of 

» still  goes  on  in  the  walls  of  the  cavity.    Yet  the  morbid  product  is  not  generally 

pQi,  but  rather  a  gelatinous  material,  which  fills  the  somewhat  contracted  cavity, 

and  projects  in  little  lumps  from  the  opening,  giving  it  the  character  of  an  nnliealthy 

tod  often  deep  ulcer,  not  unlike  a  chancre.    This  is  embryonal  connective  tissue 

with  neoplastic  vessels — an  over-developed  cicatritial  mass,  whose  superficial  layers 

itill  excrete  pus.    Occasionally  this  neoplasia  is  somewhat  thicker  and  more  vascular 

from  the  beginning.    It  has  the  appearance  of  exuberant  granulations,  which  grow 

orer  the  perforation.    In  rare  instances  large  tumors  are  thus  formed,  which  exist 

for  weeks  and  months,  keeping  up  the  suppuration,  but  at  last  shrink  and  leave 

behind  a  small,  tendinous  cicatrix. 

The  pus  rarely  breaks  through  externally.  This  occurs  most  frequently  in  per- 
i|dieral  styes ;  in  internal  ones,  scarcely  ever ;  in  external,  only  very  exceptionally. 
External  hordeolum  hns  the  very  same  tendency  to  evacuate  itself.  It  becomes  dis- 
ced in  a  direction  toward  the  integument  more  and  more,  drawing  one  layer  after 
>&<*ther  into  the  process,  and  causing  them  to  deliquesce.  Here  and  there  the  pus 
nu7  he  diffused  in  the  submuscular  tissue,  and  then  absorbed.  In  by  far  the 
rMter  number  of  cases  the  pus  remains  encapsuled  in  the  manner  Just  described, 
isd  the  morbid  process  ceases  much  before  the  inflammation  has  extended  to  the 
iiitegmnent. 

It  it  of  great  importanoe,  in  this  respect,  to  note  that  the  moment  when  the  abscess  has  over- 
MM  tba  retistanee  of  tha  cartilage,  and  a  loosar  tisaoe  opposes  its  distention,  the  pressnre  exer- 
liMd  upon  the  oootents  is  inunediately  lessened,  and  the  conditions  for  resolution  are  much  more 


Aa  soon  aa  the  inflammation  reoede4^iK9t{fMOT  alao  lessens.  'Not  enlyljie  con* 
ta  of  the  atye,  but  also  its  wallYAna^i^^fv^^,t^^^^e  eilenV.'^TM  atsorptioo 
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tnay  be  even  complete,  and  in  a  rclatireij  short  time  no  trace  of  the  tiiiiic»T  be  lelL 

Again,  It  not  nnfreqtientlj^  occurs  thal^  iooner  or  ]ater»  there  is  a  rekp^e.  The  Kor- 
doolum  ogaiu  swelli  otit^  but  again  reoedeg  ia  psrt^  again  gro^irig,  &c,»  nntii  finallr, 
moDtha  after,  the  morbid  process  comes  to  a  cIopc  in  one  way  or  the  other.  But 
generally,  under  euch  eironmatancea,  the  hordeolam  is  ch^oged  into  a  ao- called 
clialazion* 

3,  Chalnziou  is  distingnishcd  fj^oni  hordeolum  only  by  the  diaappearance  of  the 
pymptotns  indicating  inflammation,  especially  the  hyperEemla  and  sensitiveness.  It 
h  ft  hordfolum  in  which  the  proliferation  of  tissao  hns  eomewhat  reoede<i,  or  at 
lea^t  Is  no  longer  plainly  icen,  and  which  has  become,  to  a  certain  degree,  pemianeBt, 
There  are  no  marked  charfges,  except  at  long  interrals*  As  has  been  said,  tliif 
results  by  far  the  most  freqcently  in  eiEternal  hordeolum,  because  these  are  evacuated 
with  the  greatest  difficulty^  and  their  complete  reiorption  does  not  easily  occur. 
Under  nn favorable  circumttances  a  peripheral,  and  even  en  internal,  hordeolmn,  may 
heconne  a  chalazion.  In  accordance  with  this,  not  only  the  Pituatton  bot  the  sh&po 
of  the  hordeolum  varies.  External  hordeola ofteD  appear  ns  lon^ish  oval  elerstioDs, 
which  project  from  the  anterior  surface  of  the  eartUage  with  a  slight  convoiity.  In 
other  eases  they  are  generally  roundish  tamors^  Tt^lng  in  si^e  between  a  pea  and  a 
bean^  rising  Jibruptly  from  the  anterior  wall  of  the  tamal  cartilage,  and  renting  flatly 
on  this,  or  by  a  pednncle.  They  are  thus,  na  well  as  by  the  mobility  of  the  integu- 
ment, dlstln^isiied  from  sebaceous  tumors  over  them,  wMeh  aometiines  arise  in  tlie 
sub'Cutancons  tiefu^  of  rhe  lids. 

Internal  horde<  da  seldom  acqnire  any  cotasiderable  &\ze.  They  alwnys  bavo  a  flat 
surface,  from  the  pre  is  u  re  which  the  lid  itself  exerts  upon  them,  Oocaaionally  ire 
find  an  internal  chalazion,  whose  base  appears  pedonoulatod,  the  ve^iciikr  covering 
being  curved  inward,  and  forms  a  groove,  on  aci^ount  nf  ihe  lessening  of  the  con- 
tents of  the  cavity.  Peripheral  chalazia  seldom  become  larger  than  a  grain  of 
pepper  or  a  email  pea.  They  are  generally  roundish  ;  they  push  the  cover  of  the 
lid  t^omewbat  outward,  and  cause  the  blunted  inner  lip  of  the  lid  to  project  like  nn 
arch. 

The  metamorphoses^  by  which  a  hordeolum  becomes  a  chalazion^  affect  not  onlj  the  envelope, 
but  also  the  contents  of  tlie  tumor.  The  inflammatory  swelling  decreases  somewhat  with  lessening 
of  the  hypenemia,  and  with  resorption  of  a  portion  of  the  inflammatory  product,  but  it  markedly 
increases  in  thickness,  and  finally  changes  into  a  tendinous  capsule.  This  has  a  smooth  inner  and 
an  externally  rough,  villous  surface,  by  which  latter  it  is  intimately  connected  to  the  loosely- 
woven  adjacent  layer.  In  internal  and  external  hordeoli,  the  tendinous  capsule  is  united  to  the 
cartilage  at  the  base  of  the  tumor.  It  passes  immediately  over  into  the  latter,  and  thus  marks  off 
a  piece  of  cartilage,  which  forms  the  wall  of  the  curity  on  that  side.  This  piece  of  cartilage  is  not 
unfrequcntly  thinned,  often  so  much  so  that,  even  in  external  hordeola,  the  couteots  of  the  cavity 
glimmer  through  the  tarsal  conjunctiva  with  a  grayish  or  yellowish  color. 

In  peripheral  chalazia,  the  cartilage  of  course  does  not  form  a  part  of  the  capsule.  This  it 
completely  neoplastic.  It  closes  the  canal  of  the  affected  tarsal  gland,  and  may  cause  its  oblitera- 
tion. If  the  chalazion  is  situated  near  the  inner  angle,  the  lachrymal  canaliculi  may  be 
endangered  in  the  sanoe  manner. 

The  contents  of  the  chalazion  often  maintain  the  consistency  and  appearance  of  pus  for  a 
long  time,  for  weeks  and  months.  But  generally  they  acquire  more  and  more  the  character  of 
granulation  tissue.  ( Virchow. )  It  is  changed  to  a  thick  gelatinous  mass,  which  ia  generally 
streaked  with  blood,  and  mixed,  more  or  less  abundantly,  with  cellular  elements.  Finally, 
however,  it  thickens  to  a  friable,  fatty,  calcareous  mass,  in  which  epithelial  scales,  and,  more  rarely, 
larger  concrements,  are  found  {(UAeroma).  This  development  is  often  united  with  marked 
decrease  in  size.    The  chalazion  falls  inward,  and  may  become  so  small  that  it  is  only  perceived  oi 
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doM  ezAmination  of  the  lid,  htving  eridentlj  been  cared  bj  absorption.  Yet  the  increase  ia 
thickness  of  the  contents  of  the  tomor  is  not  always  accompanied  bj  a  great  decrease  in  the  sise. 
It  is  replaced  bj  a  serons  exudation  to  the  same  extent  that  the  original  contents  are  lessened, 
and  the  walls  of  the  carity  remain  distended.  In  old  chalazia  we  not  unfrequentljr  find,  as  the 
eootents  of  the  large  carity,  a  turbid  fluid,  mingled  with  a  great  quantity  of  epithelial  cells,  tree 
fat,  eholestearine  crystals,  and  calcareous  granules.  Occasionally  the  contents  have  become  a 
biownish-yellow,  translucent,  fatty  or  briny  fluid.    The  tnmor  has  become  a  cyst  or  hydatid. 

It  is  worthy  of  mention,  that  the  cavity  of  old  chalazia  is  not  always  a  simple  one,  but  that  we 
Boi  anfreqaently  find  in  the  interior  of  the  tumor  a  kind  of  connectiTO-tissue  partitions,  making 
larger  or  smaller  carities,  in  which  limpid  fluid,  regressire  metamorphosed  pus,  and  often 
•mbryonal  connective  tissue,  are  found.  It  appears,  in  such  cases,  as  if  there  were  several 
chalazia,  which  have  become  developed  in  adjacent  glands,  or  adni  of  single  glands,  and  which 
bare  finally  mn  together. 

Treatment. — The  treatment  of  hordeolum  is  founded  on  the  same  principles  as 
that  of  abacesses  in  general.  We  shuald  first  prevent  the  formation  of  the  stye,  by 
attacking  the  inflammatory  process.  If  we  can  not  accomplish  this,  we  may  some- 
what retard  its  formation.  In  the  second  place,  we  should  remove  the  pus  as  quickly 
and  thoroughly  as  possible.  We  do  this  in  order  to  remoye  a  great  portion  of  the 
proliferating  elements,  and,  by  lessening  the  tension,  to  favor  resolution  of  the  morbi<l 
ehangea  aa  far  as  possible.  If  there  are  any  remains  of  the  inflammatory  product, 
absorption  should  be  excited.  In  case  this  proves  insufficient,  they  should  be 
removed  with  the  knife. 

1.  If  the  hordeolum  appears  with  severe  and  extensiye  symptoms  of  inflamma- 
tion, A  local  antiphlogistic  treatment,  together  with  the  use  of  cold  applications,  is 
appropriate.  In  the  remaining  oases,  cold  applications  can  only  be  sparingly  used, 
tod  then  in  order  to  counteract  attacks  of  pain,  burning  sensation,  &c.  An  expec- 
tant treatment  is  then  indicated.  Where  the  inflammatory  symptoms  have  been  not 
Tery  decided  from  the  beginning,  or  quickly  recede,  but  the  tumor  slowly  increases 
in  size,  without  the  occurrence  of  suppuration,  where  induration  is  threatened,  the 
«roployment  of  warm  applications  may  be  of  advantage. 

2.  If  a  point  of  suppuration  shows  itself,  the  abscess  should  be  immediately 
evacuated.  When  the  pus  collects  at  the  mouth  of  a  tarsal  gland,  pressure  exerted 
opon  the  tumor  is  often  sufficient  to  evacuate  its  contents.  If  this  does  not  occur  at 
tlte  first  attempt,  or  if  the  swelling  is  very  painful,  so  that  a  more  powerful  pressure 
^11  not  be  borne,  we  may  wait  one  or  two  days,  continuing  the  treatment  indicated 
ttnder  the  first  paragraph  (1). 

The  evacuation  then  either  spontaneously  occurs,  or  is  easily  induced.  In  in- 
^al  and  external  hordeola,  situated  at  some  dbtance  from  the  edge  of  the  lid, 
*fter  the  appearance  of  a  point  of  suppuration,  an  incision  is  the  best  method  of 
bringing  the  process  to  a  speedy  termination,  and  preventing  the  transition  of  the 
bordeolom  to  a  chalazion. 

It  should  be  remembered,  at  the  same  time,  that  in  external  hordeolum  the  purulent  contents 
ifv  often  perceived  on  the  inner  surface  of  the  lid,  at  a  very  late  period  or  not  at  all.  It  is  there- 
fi>re  well,  after  the  inflammation  has  somewhat  subsided,  to  evert  the  lid,  and,  having  made  it 
•omewhat  tense,  to  make  an  incision  in  about  the  middle  of  the  swelling,  even  when  the  pus  is 
ootneen. 

Immediately  after  the  incision,  a  great  portion  of  the  pus  and  embryonal  connective  tissue  are 

fnerally  evacuated.    If  the  evacuation  be  insufficient,  the  lid  is  seized  on  each  side  of  the  swell- 

iog  by  the  thumb  and  index -finger  of  each  hand,  drawn  away  from  the  globe,  and  the  swelling 

•oopressed.    Care  should  be  taken  that  the  opening  of  the  incision  be  between  the  fingers. 

The  hiflammation  always  rapidly  diminishes  after  the  opening ;  the  pain,  which  is  often  very 
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ier«i%,  ftbntc^,  imd  ii  fuii^er  etilargcai&Til  of  tbe  hordeola  m  is  sc^rcdf  to  b«  (bared.  II  if  tlietv- 
fore  better  to  open  tbe  hordeolam  t{>0  earlj  thao  too  laie^  and  wUeo  ibe  swelling  i*  Teiy  lufVi 
we  ma  J  liak  the  d«tig«r  of  not  attaiTiiDg  »ii  ioi  mediate  eTa^aaiioq. 

3.  If  the  opening  baa  already  oocarred,  there  retniLins  nothing  for  the  Burgeon  to 
do  bat  to  render  it  more  complet©.  If  little  luiiips  of  the  describe']  gebtiuous 
Tflftterial  or  real  fleshy  growths  emerge^  and  the  cavitj  can  not  be  evaGUAted  hj 
pre^isnre,  bc^eatiie  it  is  filled  bj  rigid  neopbiiia,  we  may  oaiiterrjte  it  with  salld  iiitrflt« 
of  BJlver^  after  having  cut  off  tbe  projecting  Bub&tance  with  the  sof^ors.  The  OttOiClo 
shonld  be  passed  deeply  into  the  cavity  itself,  and  the  exceed  be  im mediately  washed 
off  with  water.  If  the  grannlationa  then  grow^  the  daily  pencUlrig  of  the  neoplasm 
with  tinctnre  of  opium  i.^  generally  sufficii^nt  to  limit  the  proliferation,  and  finally 
to  prepare  the  way  for  the  oloenre  of  the  canity. 

4*  We  should  alwaja  attempt  to  evacuate  a  ehala^ion^  no  matter  bow  old  it  may 
be.  For  this  pui-po^^e  a  deep  and  long  incision  w  mude  in  the  tumon  beginning  ai 
the  inner  snrfaoe  of  the  lid^  by  entering  a  lancet  or  bistoury  vertioally  in  the  everted 
ltd,  enlarging  the  wonnd,  according  to  nec«s§lty,  In  the  direction  of  the  border.  It 
in  only  when  the  chalflxion  projects  very  close  to  the  intearnment,  and  thiw  is  very 
much  thinned  over  the  tumor^  tliat  an  external  opening  is  more  advantageous. 

Occasionally  we  are  enabled  In  this  way  to  evacnate  the  chalaJti'^n  by  preasnre  at 
the  first  attempt.  It  then  falls  together,  and  a  few  days  are  su^cient  to  eauar  ite 
difiappearftnoej  partly  by  ahriokage  of  the  walh^  partly  by  resorption*  la  the  great4^r 
nnmber  of  ea^e^  the  e^aenation  is  incomplete^  the  cbalasion  only  deerendng  to  a  oer* 
tain  extent*  If  very  nanch  of  it  remainB  behind,  if  the  chalarion  only  atnka  In  a  littl«^ 
and  iSj  besides^  quite  extensive,  the  opening  of  the  wotind  fib  on  Id  be  probed  daily  *  in 
order  that  it  may  not  close  np.  It  isaliw  well  to  irritate  the  inner  wall  of  the  cavity 
mechanically  with  the  probe,  or,  if  the  incision  was  made  through  the  integnment,  to 
place  in  a  tent  of  lint,  in  order  to  excite  a  somewhat  active  proliferation  of  tissue, 
to  relax  the  parts,  and  to  favor  evaonation  of  the  contents.  A  short  time  is  often 
suflBoient  to  attain  the  desired  end  by  such  a  procedure.  If  the  wound  does  not 
close  again,  the  swelling  decreases  markedly,  and  is  very  often  reduced  to  a  little 
nodule  by  absorption  and  shrinknge,  which  does  not  annoy  the  patient,  and  dis- 
figures him  still  less.  But  when  the  tumor  is  imperfectly  evacuated,  weeks  and 
even  months  are  often  necessary  to  attain  this  end.  We  may  accelerate  this  some- 
what by  penciling  one  or  other  of  the  following  salves  on  the  lid  once  a  day ;  viz., 
of  iodide  of  potassium  gr.  x,  ad  J  i.  ung.  simp.,  yellow  oxide  of  mercury  gr.  i  to 
the  drachm,  .deutoiodide  of  mercury  gr.  }  to  the  drachm.  In  very  large  chalazia,  a 
pressure-bandage  may  be  worn  for  some  time. 

Some  cauterize  the  inside  of  the  tumor  in  obstinate  cases,  destroying  any  partitions,  bj  intro- 
ducing pointed  bits  of  nitrate  of  silver  at  intervals  of  several  days.  Formerly  the  removal  of  the 
chalazion  was  often  attempted,  without  operation,  by  applying  cataplasms  or  irritating  plasters  on 
the  integument  of  the  lid,  in  order  to  induce  a  deliquescence  of  the  contents,  and  to  favor  their  exit 
bj  suppuration.  Some  drew  a  silk  thread,  upon  which  the  ointment  had  been  smeared,  through 
the  tumor  for  this  purpose.  This  mode  of  treatment  certainly  often  caused  suppuration.  Yet  the 
evacuation  generally  remained  incomplete,  the  total  deliquescence  required  weeks,  and  finally  the 
tumor  was  found,  at  the  end  of  the  treatment,  perhaps  as  large  or  larger  than  before,  on  acoouat 
of  proliferation  of  its  walls. 

6.  In  internal  chalazia,  the  aboye-desoribed  method  is  almost  always  snfiioient  to 
remove  the  tumor ;  but  this  is  not  so  in  the  external,  espeoiaUy  when  the  walls  of 
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th»  tomor  are  very  thick  in  proportion  to  the  size  of  the  oavitj,  the  dhalaaon  con 
iiiring  prinoipallj  of  rigid  tissue.  In  sach  rare  cases,  or  if  the  patient  wishes  at  anj 
eott  to  be  free  of  the  trouble,  and  if  tbe  opening  leads  to  no  result,  the  excision  of 
the  tumor  is  appropriate.  The  operatiou  being  very  painful,  it  is  done  while  the 
patient  is  under  the  influence  of  an  ancBstbetio. 

While  one  assistant  holds  the  head  of  tbe  patient,  and  another  is  ready  with  a 
sponge  to  restrain  the  abundant  hemorrhage,  a  small  born-spatula,  or  the  index-finger 
of  tbe  operator,  is  pushid  under  tbe  lid,  which  is  tightly  stretched  by  the  aid  of  the 
tliomb,  and  made  to  project  as  far  as  possible.    Then  an  incision  is  made  parallel 

with  tbe  edge  of  the  lid,  on  tbe  sum- 
Vif.  60.  xnit  of  the  tumor,  throughout  its  entire 

length.  This  mciaion  should  pass  be- 
yond the  base  of  the  tumor  at  both 
extremities.  The  surfiEU)e  of  the  tumot 
is  then  exposed  by  dissecting  up  the 
integument  and  the  muscle,  and  a 
stapbyloma-knife  is  entered  at  tie 
base  and  passed  through  its  whole 
length.  (See  Fig.  60.)  The  tumor  ia 
thus  almost  separated  from  the  carti- 
lage. It  is  then  seized  with  the  for- 
ceps and  completely  removed  by  the 
BoiiFSors.  One  or  two  sutures  are 
sufScient  to  close  the  wound.  The 
after-treatment  consists  in  applying  a 
pressure-bandage  in  order  to  make 
movements  of  tbe  lids  impossible,  and 
to  keep  the  flap  of  integument  in 
contact  with  the  surface  of  the 
wound. 
If  the  tumor  it  very  large,  and  if  it  rises  very  abruptly  from  tbe  level  of  the 
itftiUge,  we  may  take  out  a  piece  of  the  integument  covering  it,  by  two  oresoeutio 
iiakOQs,  and  thus  limit  the  dissection. 

AlUtttties.-  Virck(m,  Die  Kraokhaften  QesohwuUta.  L  Berlin.  1863.  &  211,  2S1.  SS«. 
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Adeksius  of  the  Edges  of  the  Lids — Aa'kyix>blepiiabo»^ 
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Pathology  and  Symptoms. — ^AbDormal  adhcaioa  of  the  lid^  b  cifbeji 
plkhed  hy  montia  of  teudiDous  cicatritlal  cords  or  bands,  of  varju^g  breai 
thick [lese^  wblcb  ex;t«nd  from  the  bord^ar  of  one  Hd  to  th«  other,  and  limit 
ing  of  the  palpebral  fisstire  according  to  their  length,  or  the  obliqaitj  of 
coarse.     These  hands  are  sometimes  situated  oo  the  inner,  eoiiiethjies  oo  lb 
lip ;  agfaiOj  thej  are  firmly  seated  OQ  the  surface  of  the  edge  of  the  li^l    Th$[m^ 
also  ari^e  from,  and  be  iDserted  in^  the  mtegameot^  and  on  the  palpebral  c<Mp:i 
tlira^     Sometimca  the  rootg  of  the  ad Ij anions  extend  even  to  the  oealar  cei^OD^^ 
it)  which  latter  case  there  is  a  comb t nation  of  ankjloblepharon  with  sjmblepl 

As  a  role,  however,  the  uaion  is  efieotisd  hy  a  membranoua  atracture,  wh\ 
fom©  coscB  oloses  the  entire  palpebral  fissure,  or  the  great eit  part  of  it,  but  p.*m 
merely  unites  the  onter  halT<^a  of  the  two  edges  of  the  lids,  and  onlj  eic^p! 
proceeds  from  the  inner  cantlms.     These  membranoua  strnotnres  are  usnally 
itigly  delicate  and  Ihin,  transluceat,  often  yqtj  di ostensible,  and  then  fonoi 
were,  a  con  tin  nation  of  the  palpebral  cotyunctiva.     In  other  cases  the;  art 
tendinous,  and  slightlj  distensible,  of  considerable  thickoe^Si  and  unite  the 
of  tbe  edges  of  the  lid  in  their  entire  extent^  and  so  closelj  that  ihe  pal] 
fiasure  U  onlj  indicated  bj  a  small  farrow  between  the  two  lipat  which  ha^e 
upon  them. 

The  edges  of  the  lid,  as  well  as  the  tnr^l  cartilages,  are  not  necessarily  ^orU 
in  R  hormintal  direction.  This  forma  the  distiucuon  bet^^oen  adhesion  or  anl^ 
hlephaion,  and  bk^iharophimnslg  or  abnormal  n.ir rowing  of  the  palpebral  fi^i^Hrt 
which  the  cant  hi  themselves  appear  approached  to  each  other*  This,  of  oat 
limits  the  oper  log  of  the  palpebral  tissiire  very  muo!]. 

It  ja  evid<  nt  that  the  field  of  vision  becom.es  narrowed  by  ank jloblepiiarefl 
phimnais,  e-pu civilly  iti  looking  in  certain  directions.     It  may  even  be  compltl 
et»vercii.     Certain  forms  of  ankyEobleijharon,  particnlarly  those  where  the  baad^ 
adlii'iiitm  iirc  att/iched  to  the  integimi  nt,  nnd  favnr  the  turning  in  of  the  Ijdif 
thus  become  very  injnnous.     Iilejdiaro|himo!ji3  has  the  same  effect. 

Causes.— Par: ial  adhesion  of  the  edges  of  the  lida  hy  tendinoos  baoiU  alv^ 
results  from  iTiflrimmfltion.     The  coinmon  eimses  are  burns,  cauterizj^lioo,  injui 
but  e?ipet'i:il]v  blepharitis  ci[iiir^8.  if  it  be  accompanied  by  e^coiiiitions,  or  e^«fll 
ulceration,  and  if  the  espo^ed  portiun-*  ot'  the  two  edges  of  the  lids  are  brouglil 
contitet  by  a  bitndnge,  or  by  spasm  of  the  lid,  &c,  ' 

Menibranous  bridf:e^  may  also  oocnr  in  this  way*  Yet  aukylobUpharon  cl  1 
latter  kind,  esptcially  when  any  great  anionnt  of  adhesion  eiista,  is  generally^) 
genital,  and  very  often  combined  with  other  failures  in  developmeol^  iWtk^f 
mikrophthalmos.  M 
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rallf  Oiingenital.     It 


be 


QdArilj  ddvel- 


Bl^haropbimoata  li  aleo 
oped  from  atrophy  of  the  lids  after  &flver»3  traohom%  or  extensive  losss  of  flubstaoce 
In  the  ejelid,  from  phthiBical  legseniog  in  size  of  the  globe,  and  furthermore^  m  mn* 
wquence  of  cicatricca  in  th©  integument  In  the  viciititj  of  the  Hd:i. 


i       mqm 


Treatment.— It  b  beat  to  excise  tendinoue  bondd  of  adheaion  with  the  sotssors, 
I  to  their  insert! oru  When  this  has  been  dono^  care  should  be  taken  that  the 
wirfeces  of  the  wound  do  not  again  unite.  To  eectire  this  end,  we  may  separate 
Ihe  lidti  from  the  glohe^  and,  having  dried  the  Burfacee,  pencil  tbem  repeated!/ 
with  coUodioa.  (Waltm,)  For  greater  certainty^  in  caae  of  necessity,  tb©  patient 
tDsy  avoid  aleep  tiie  night  after  tlie  uperation,  or  iu  ease  this  ia  not  possible,  be  may 
be  waked  uftsn^  in  order  to  prev^tnt  tljo  consolidation  of  any  adliesitini. 

When?  the  adheilon  extends  Into  the  angb  of  the  lid,  and  the  union  is  sceom* 
ptiahad  by  a  membranoui  connecting  band,  the  removal  of  tliia  does  not  generally 
effect  a  cure,  even  if  the  surface  excised  was  not  very  broad,  because  re-adhesion^ 
begioning  at  the  angle  of  the  wound  made,  can  not  be  entirely  prevented* 

If  the  BUjfftce  of  the  wound  ti  very  large,  on  account  of  a  broad  insertion  of  ibe 
ooanecting  pieoe,  re-adhesion  may  also  prevent  any  result  from  the  operation.  It 
it  tberefore  necessary  to  pruteot  thd  Burfaoea  of  the  wound,  at  least  in  the  anglei, 
by  a»ort  of  transplantation  of  the  border  of  the  conjunctival  wound*  The  proce^ 
dart  foT  this  purpose  b  exactly  the  Bame  na  the  second  stage  of  the  so-called 
I       «anthoplast.io  operation. 

I  Cftulhoplaitty  is  indicated  if  tht  connecting  band  has  a  broad  insertion  oa  tho 

tmkcm  of  tlie  border  of  the  lid,  and  is  ao  short  that  the  lips  in  the  re^on  of  ad- 
bMlon  are  almost  in  immediate  contact  with  each  other.    It  is,  besides,  appro- 
i  priate,  in  the  severer  forma  of  blepharophi- 

^^^^B  Piff.fil,  moBi^,  ^^pooially   when  it  threateuB  to  lead 

^^^^H  I  ^  y  to  unplea^^ut  results,  or  has  already  done  so. 

^^^^1  I  Mi  It  has  been  recenily  perfortned  with  very 

^^^^H  \^^^       V  J    excellent  results  in  entropion  founded  on  or 

^^^^H  ^K — ^     jtffr?g|.       I    complicated  with  spasmodic  action  of    tbe 

^^^^H  |B    IJiff   WrBm  ^^  performing  the  operation^  one  assist  ant 

^B^^L  j^BJ^ff     J  ^      holds  the  head  of  the  patient,  at  the  ^amo 

^H        ^lv  ^^^P^^^^^^^'^^f- V       time  keeping  the  lids  as  wide  open  as  pos- 
^H  '^^^^^r*\' -    ^  sible,  while  another  stops  the  bleeding*    The 

^^^, ,  ^  ,j,    ^^jf^M  '   \L-JSi  iflfgeon  then  introduces  a  sharp-pointed  bis* 

— ■  '^fe\JL^^I^^^H^PM^  tonry  upon  a  director,  belilnd  the  eiternal 

I^y^^^S^^^^^Bf^Sr      ^^^^^^^  ^^^  causes  it  to  emerge  in  the  vidn« 
^y^^^^SSSS^^F  ^^^  ^^  ^^®  orbital  border.    He  then  divides 

#         ^nV      i^H^R^  ^^  esrternal  commissure  tbrouglj,  in  the  di-* 

^fW    mf^^^  reotion  of  the  palpebral  fii^Bure,  i*  e.  hori^&on- 

/t^  f^^^^m  tally.      Scissors  may  be   used  for  the  same 

J      ^^^^  m  purpose,  one  blade  being  laid  in  fro  tit  of,  the 

'  other  behind,  the  commissure,    The  use  of 

acisaofi  has  the  advantage,  that  the  necessary  wound  is  made  at  one  cut.  The 
inl  assistant  n<iw  holds  the  lids  widely  apart  (see  Fig,  61),  and  the  coi^unctif  aJ 
idg«  ia  united  to  the  integument  by  a  sutnre,  doBing  in  the  same  way  the  upper  and 
I  of  the  wound,  {Eaut} 
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Ef  lb«  ooujturetivflt  ^p  c^ti  not  bb  atUch^  at  the  itsgle  of  ibo  inctftioEi  of  the  inUij^invnt  witbout 
frett  ienaiont  "'e  ib»J  coo  tool  our«elve«  with  two  antores,  qno  abote  and  below— if  neeeaiMirT,  n  iib 
one.  The  «epar&tioD  of  the  cotguDctiTftl  flap  from  the  parts  beoeaib,  or  e^tn  tbe  dJ«»iM^Ut)g  of  a 
fiap  fpora  the  scleral  conjuactiTa  {Amfitoft),  irauaplaDting  it  mto  the  iurface  of  th*  waund^  ii 
■caficetj  eT«r  oeceaaftrj-,  but  baa^  howerer,  beea  recommended. 

'      knfhoTitieM^—Afnmtm,  Zeitscbrifl  I  Opbt.  IL  B.  liO,  Angebornf  obtr*  £raokb«iten,  Beriiit. 

1541  Taf.  4,  K-lin,  J^amteUung^D  dor  K rank heil«ix  und  Missbildung^n,  IIL  Berlio,  184L  Tal  I« 
Die  plastkcbe  Chlmrgie,  4c.  Beriia,  184ij.  ^.  229^  ^i^.--if»'if  i^«  Kmnkheiieo  utid  MbabiLduxigeu 
Ac.  L  1843.  S.04,  \<iO.^Danmrreit,  Traits  d.  maL,  d.  jeux.  Paris.  I&IT.  3,  fid.aS.-^'^^Z^ifop*  Opbtb. 
IL  S.  e^^  8QC.— i^v,  A,  £  0.  L  2.  5.  I7J,  laS.— ATocibn^i^^  Traits  d.  maL  d,  7«ui.  Traduit  p. 
WarlomoDt  «t  Testclio.  IL  Paiii*  IB5T.  P.  178,  ISl.— TfdiMm,  &ach  Mackenii*.  I  o.  F.  ISl 
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2.  Adhesion  of  the  Lids  to  the  Globe — Stkblephajbon. 

Pathology  and  Symptoms. — ^We  divide  symblepharon  into  two  classes,  poste- 
rior and  anterior  symblepharoD.  In  the  latter,  there  is  a  neoplastic  connectiog  band 
which  unites  tlie  lids  to  the  surface  of  the  globe.  These  connecting  bands  are  gen- 
orallj  of  loose,  distensible,  and  yascnlar  conuective  tissue,  in  which  are  interspersed 
thick,  tendinous  striss  and  fold?,  thus  foiming  a  kind  of  frame-work.  Occasionally 
the  tendinous  frame-work  predominates.  Cases  even  occur  where  the  connecting 
band  consists  almost  entirely  of  such  rigid,  fibrous  tissue. 

This  connecting  band  generally  proceeds  from  the  inner  surface  of  the  lid,  more 
rmrely  from  the  angles.  The  latter  condition  has  been  called  iyneanthtu  exUmtti 
and  int&mtu.  {Ammon.)  It  then  extends  obliquely  upon  the  globe,  and  beo^tmes 
firmly  attached  to  the  anterior  scleral  surface,  or  to  the  cornea,  or  to  both  at  once. 
It  generally  has  a  broad  surface  at  both  origin  and  insertion.  It  often  has  cord-like 
processes,  which  may  be  followed  for  some  distance  in  various  directions. 

These  neoplastic  g^rowths  have  their  origin,  for  the  greater  part,  in  the  anbmncovs  tissne  and 
in  the  integument.  The  latter  generally  becomes  wrinkled  in  a  radiate  direction,  or  it  may  be 
dMim  np  like  a  balL  Some  rigid,  tendinous  cords,  however,  adhere  flrmly  in  the  greater  number 
of  cases  to  the  cartilage  and  sclera.  In  synoantbus  intemns,  the  caruncle  and  semilunar  fold  are 
almost  always,  for  the  most  part  or  entirely,  involved  in  the  neoplastic  tissne,  and  the  tendinons 
bands  of  the  connecting  piece  are  continued  not  only  on  the  commissure,  but  also  in  the  deeper- 
seated  aponeurosis  and  the  periorbital  tissue.  ^ 

In  shape,  these  connecting  bands  often  resemble  cords  or  ligaments,  which  aro 
stretched  like  bridges  from  a  point  on  the  inner  surface  of  the  lid  to  the  globe. 
In  other  cases  tliey  are  membmnous,  and  either  extend  with  a  broad  surface  from 
the  surface  of  the  lid  to  the  globe,  or  proceed  from  the  palpebral  coigunctiva.  On 
drawing  back  the  lid,  they  resemble  partitiuns,  which  divide  the  affected  co^janc- 
tival  portion  into  pockets.  In  the  greater  number  of  cases,  the  connecting  bands 
have  more  substance,  and  look  like  fleshy  growths,  which  cover  large  portions 
of  the  inner  surface  of  the  lid  and  of  the  globe  with  their  insertion.  This  form  is 
called  9ymbl€ph(»ron  earnowuniy  to  distinguish  it  from  BymhUpharon  membranomm  and 
trabeeulare. 

There  is  scarcely  such  a  thing  as  total  Hyrablephanm.  It  seems  as  if  the  moisture 
from  the  lachrymal  glands  had  some  influence  in  preventing  adhesions  in  the  upper 
half  of  the  conjunctival  sac.  Entire  adhesion  of  the  lower  half  of  the  sac  are,  how- 
ever, not  unfrequent 

8ymblepbaron  often  impairs  or  entirely  destroys  the  functions  of  the  eye  by 
covering  over  the  cornea.  It  ia,  besides,  dangerous  in  all  cases,  becuuae  the  connect- 
ing band  is  rendered  tense  on  the  movements  of  the  globe,  and  exerts  a  traction  on 
the  neighboring  ooigunctiva  which  may  set  up  a  permanent  condition  of  irritation. 
Finally,  it  not  unfrequcntly  causes  changes  in  position  of  the  lids,  particularly  ectro- 
pion. These  changes  are  either  permanent  or  appear  at  intervals,  in  oonsequenoe 
of  certain  directions  of  the  axis  of  the  globe.  They  always  require  artifioia] 
replaoemsBk 


BTMBLEPUAKON*      CACTBEa      TE^ATME3«T, 

CaufCfc— The  c&tuc  of  ajmblephflron  is^  in  b j  far  the  greater  Dumber  of  t»m 
&  aloughing  of  the  conjunctivft,  produced  by  burns  or  the  action  of  caustics.  TTiea 
filougha  gtinerally  occur 'ncddeiitaUj.  from  the  cmtrnnce  of  epftrka  or  pieces  of  buni 
iBg  metal  into  the  opened  eyo,  from  the  explosion  of  gtttipowder  in  the  Uoe,  rtB 
It  may  be  causi^d  also  b;  malted  mctal^  quicklime,  sulphuric  ftdd,  etc,  whieb  ^oi 
into  the  eye»  or  are  thrown  upon  it 

The  caustic  alkalies  and  the  acida  appear  to  be  most  defttmetire,  since  tb«j  dif- 
fuse themselves  in  the  tean^  and  usually  occasion  very  extensivo  adhesionss  Tffcflj 
buma  by  fire,  molten  metaK  and  the  like,  generally  limit  their  action  to  lii* 
near  the  Assure  of  the  lids,  and  at  any  rate  do  not  extend  much  b*«yond  the  pdnt 
contact.     In  bums  from  lime  the  circnm stance  should  be  taken  into  coadden^t 
that  portions  of  the  cauteiizuig  substance  penetrate  deeply  into  the  tissue  and  ht 
cause  incnistfltionfl  (Oovs^fa). 

Occasionally,  carel<^8  cauterisations  with  nitrate  of  silrer  may  be  the 
iymblepharon.     Mechanical  injuries  of  the  coujunctiFa  may  also  produce  tha 
eion* 

The  union  is  almost  always  effected  by  granulationa,  wHch  ipring  fnim  lb* 
of  the  losa  of  sul)ataneo.   It  is  clear  that  such  adhesions  most  easily  occur  wb»?Q  ti 
parts  lying  opposite  ^re  ulcerated  at  the  same  time,  as  Is  almost  always  th« 
when  caustic  fluids,  etc,  enter  the  eye.     But  a  olougbing  of  two  parts  lying  o] 
is  probfibly  not  indispeiisably  necessary  for  tb(?  formation  of    a    sjmble] 
The  contact  of  a  healthy  conjunctiva  with  grtmulations  may  render  adheaioa 
ble*     The  connecting  bands  are  always  formed  afterward,  by  the  movcmcnti  of 
globe  and  by  the  consequent  stretching  of  the  adherent  portiottflu 

Treatment, — Wlien  we  see  the  case  soon  enough^  we  should  endearor  to 
vent  the  occurrence  of  symblepharon.     But  if  it  has  occurred,  the  connectitsg  bia 
should  be  removed,  and  the  adhesion  prevented,  or  made  as  slight  m  p<Msib!&       1 

L  In  order  to  fultill  the  iirst  indication  it  will  often  be  necessary  to  prevent  Ibi  | 
continual  action  of  a  chemical  substance,  not  only  by  the  most  thorough  d(anain^ 
of  the  conjunctival  sac,  but  also  by  direct  autldotes.     Thia  is  particularly  tbe  caw 
in  bums  from  lime,  in  which,  moreover,  not  so  much  acids,  as  rather  solution*  of 
sugar,  are  said  to  have  proved  the  beat  means  of  treatment  (Lawa^n^  GeUl^j, 

2.  In  case  the  adhesion  threutens  only  to  occur  witliin  a  very  small  spot,  aatf 
the  edge  of  the  lid,  it  will  often  suffice,  if  the  patient  moves  the  eye  very  frfquentlf 
and  vigorously^  and  if  at  short  intervals  of  about  half  an  hour  the  lid  be  lifwd 
away  from  the  globe,  and  if  the  granulating  surfaces  are  lightly  touched  several 
times  daily  with  the  mitigated  nitrate  of  silver,  in  order  to  produce  fine  dougto, 
which  effectually  postpone  the  adhesion  for  a  certain  time. 

But  in  case  the  adhesion  threatens  to  involve  a  portion  of  the  palpebral  fold, 
we  can  not  expect  much  from  such  a  procedure,  and  least  of  all  when  the  two  sw- 
faces  unite  at  the  base  of  the  fold.     The  movements  upon  each  other  of  the  t^ 
surfaces  of  the  palpebral  fold  are  very  slight,  or  none  at  all,  and  they  are  cods^ 
quently  in  permanent  contact     Fortunately,  small  circumscribed  adhesions  in  thi* 
position  do  no  great  harm.     They  therefore  scarcely  justify  very  severe  reme^w 
procedures  of  any  kind.     But  if  the  sloughing  point  is  quite  large,  it  is  very  adti- 
sable  to  evert  the  lid,  and  keep  it  in  this  position  until  the  ulcer  has  cicatriM^ 
There  is  no  great  difficulty  in  accomplishing  this  with  the  upper  lid,  the  swelling' 
with  the  aid  of  a  protective  bandage,  being  generally  sufficient  to  keep  the  »• 
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in  itB  podtioiL  But  it  is  yery  difficult  to  keep  the  lower  lid  ererted.  In  considera- 
tion of  the  great  danger  in  which  the  eye  is,  we  should  not  then  hesitate  to  cut 
through  the  outer  commissure.  The  lower  lid  then  readily  falls  down,  and  Ib  easily 
kept  in  the  position  necessary  for  a  cure.  There  is  no  difficulty  in  returning  it  to 
the  normal  position  afterward. 

This  procedure  avails  most  in  the  oa<*e  of  ulcerations  which  do  not  extend  into 
the  palpebral  fold.  In  the  opposite  class  of  oases  the  result  is  always  imperfect, 
but  still  not  t<»  be  disregarded.  In  ulcerations  of  parts  near  the  inner  angle,  treat- 
ment is  rarely,  if  ever,  of  very  great  benefit. 

The  iDsertioD  of  a  wax  or  lead  plate,  somewhat  like  an  artificial  eye,  may  occasionally  have 
accomplished  something.  But  we  can  scarcely  rely  upon  it,  eren  if  the  eye,  which  is  rexy 
sensitive,  will  tolerate  it.  (EinUy),  Still  less  is  to  be  expected  from  the  insertion  of  the  skin 
of  an  egg,  instillation  of  strong  solutions  of  nitrate  of  siWer,  of  glycerine,  Ac. 

8.  In  fully-developed  syroblepharon,  the  proper  method  of  treatment  and  its  result 
depend  chiefly  upon  the  sitaation  and  extent  of  the  connecting  piece.  Trabeculai 
and  membranous  syrablephara,  if  they  connect  a  portion  of  the  tarsal  ooi\junotiva 
near  the  palpebral  fissure  with  the  surface  of  the  globe,  like  a  bridge,  may  be 
sometimes  removed.  We  first  dissect  the  connecting  piece  only  from  the  globeg 
and  fasten  it  in  the  palpebral  fissure  by  a  loop  of  thread  until  the  cicatrization  allowi 
the  separation  of  the  neoplastic  growth  from  the  lid  without  danger  of  re-adhesion. 

In  rase  this  connecting  piece  is  not  long  enough  to  hang  away  from  the  exposed  surface  of  the 
i^be,  a  greater  tension  of  the  loop  of  thread  is  sufficient  to  keep  the  lid  frx>m  the  globe.  When 
the  surface  of  the  wound  on  the  ball  is  large,  it  will  be  adrisable  to  unite  the  edges  by  one  or  two 
delicate  sutures.  If  the  neoplasia  extend  upon  the  cornea,  it  should  be  remoTed  with  a  lance- 
sbaped  knife.  In  this  way  we  often  succeed  iu  causing  a  delicate  epithelial  opacity  on  the  situa- 
tion of  the  thick,  tendinous  cicatricial  mass.  If  granulations  again  show  themselves,  they  should 
l>e  cut  down  by  cauterizations  with  nitrate  of  siUer,  and  subsequently  by  penciling  with  tincture 
of  opium. 

Membranous  symblephara  of  the  palpebral  fold  are  sometimes  made  smaller  by 
outting  them  out,  and  limiting  the  subsequent  reunion  by  cauterizations  with  nitrate 
of  silver,  and  frequently  drawing  the  lid  away  from  the  wound. 

But  if  the  symblepharon  extends  from 
^-  ***•  the  palpebral  fold,  nearly  to  the  border 

of  the  lid,  whether  it  be  membranous  or 
fleshy,  this  last-named  procedure  is  not 
to  be  advised.  Its  success  is  very  uncer- 
tain and  insufficient.  The  surfaces  always 
unite  again.  We  may  in  some  degree 
prevent  this,  by  first  removing  the  adhe- 
sion in  the  palpebral  fold,  and  by  secur- 
ing a  cicatrization  of  the  separated  sur- 
faces. The  symblepharon  is  thus  con- 
verted into  a  bridge-like  connecting 
piece  before  complete  separation  is 
attempted.  For  this  purpose  a  lead 
wire  is  placed  through  the  bridge  in  the 
depth  of  the  palpebral  fold.  It  is  then 
left  until  the  parts  have  cicatrized  around  it  The  best  method  of  introducing 
the  wire  is  by  means  of  a  curved  and  grooved  needle,  such  as  is  used  in  the  harelip- 
•Qtare. 
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In  caae  of  neceeeity^  the  wound  may  be  mftde  with  a  stnmgly-carved  needle;,  and 
the  wijre  introduced  after  it  The  ends  of  the  wire  are  pressed  together  over  tlie 
edge  of  the  Md,  and  t^nated  oa  the  outer  surface.  (See  Fig.  d2J  It  b  then  £w> 
tened  by  itripi  of  adhesive  plaster  (JSTiWy), 

On  the  whole,  this  procedure  is  not  very  tniatworthy.  The  wire  often  graduallj 
cuts  through  the  intermediate  piece,  the  adhesion  again  occurs,  and  in  a  few  wieeks 
we  are  at  the  same  point  at  which  we  began. 

Cutting  out  the  aymblepharon  ayails  the  most  (Arlt).  When  the  connecting 
piece  is  not  vcij  broad,  in  the  greater  number  of  cases  the  result  is  excellent.  In 
doing  this,  an  assistant  hold§  the  head  of  the  patient^  and  draws  the  lida  away  froca 
the  globe^  m  that  the  connecting  piece  ib  placed  on  the  stretch.  Another  aaautint 
restrains  the  bleeding. 

The  operator  then  carries  a  curred  needle,  anaed  with  a  silk  thread,  through  the 
part  of  the  neoplasia  nest  to  the  cornea.  He  draws  this  tightly,  and  passes  a  sharp 
knife  thrciugh,  and  divides  the  connecting  piece  ob  close  as  possible  to  the  «nrfaoe  of 
the  globe,  toward  the  cornea*  When  a  flap  is  thus  formed,  it  is  seized  with  the 
forceps,  and  the  remains  of  the  sytnblepharon  dissected  away  from  the  globe  up  into 
the  palpebral  fold.  When  this  ia  done,  both  ends  of  the  thread  are  anned  with 
needles,  and  these  are  thrust  through  the  thickness  of  the  lid  nea.r  the  orbital  boj 
at  the  deepest  part  of  the  wound.  Then^  by  dro  vying  up  the  ends  of  the  threadflj 
oozmecting  piece  is  so  turned  about,  that^  on  replacement  of  the  Ud,  the  cicatrized 
iurfekcc  of  the  (xinnecting  piece  comes  io  contact  with  the  surface  of  the  globe  from 
whioh  tha  portion  has  been  ex<dsed.  (^g*  63.)  The  ends  of  the  thread  are  then 
fastened  on  the  outer  surface  of  the  lid  by  adhesive  plaster,  and  the  edges  of  tl 
wound  of  the  ocular  con  June  tiva  are  united  by  two  or  three  fine  sutures* 

The  after-treatment  is  the  same  as 
^^'  after  other  woimds.     On  the  third  day 

the  plasters  may  be  removed.  After 
the  cicatrization  of  the  conjunctiT! 
wound,  the  connecting  piece  may 
cut  oS,  if  it  be  heavy  and  troublesome^ 
When  the  connecting  pieces  are 
very  extensive,  and  whenever  a  large 
part  of  the  conjunctiva^  a  third  or 
more,  is  involved  in  the  neoplastic 
formation,  it  is  wcU,  after  detaching 
the  connecting  piece,  to  cut  throogti 
the  ocular  conjunctiva  in  two  cnrri- 
hnear  incisions,  proceeding  from  the 
t  ivii  edges  of  the  wound,  and  mnnijig 
upward  or  downward,  as  the  ease  may  be,  and  then  to  draw  the  resulting  quad- 
rangular flails,  previously  dissected  up^  towards  the  raw  surface,  and  unite  them  as  far 
Rfi  possible  by  sutures. 

The  intervening  piece  detached  from  the  globe  can  then  be  thrown  inward, 
its  free  border,  after  removal  of  all  unnecessary  cica.tricial  tissue^  be  united  with 
peripherical  edge  of  both  conjunctival  flaps  covering  the  raw  surface  by  sutn 
(Kn^^^p),  Unfortunately  the  laceration  of  the  conjunctival  flaps  in  wide^  raw  sar- 
f aoes  is  very  unfavorable  to  a  healing  by  first  intention,  suppuration  easily  occnr\ 
and  with  it  comj>kte  failure  of  the  o|keration.    If  a  Ud  be  adherent  to  the  globe 
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throoghont  the  greater  part  of  its  extent,  the  treatment  is,  as  a  role,  nnsnccessfuL 
Svch  adhesions,  like  posterior  symblepharon,  are  still  to  be  regarded  as  incurable. 

In  nioh  OMM,  the  oomea  i«  generally  very  much  or  entirely  oorered  by  thick  cioatridal  f  or- 
mfttionA,  and  a  restoration  of  yision  ia  thus  made  impouible.  Sometimes  it  is  of  advantage, 
for  the  sake  of  the  appearance,  to  separate  the  adherent  lid  enohgh  to  allow  an  artificial  eye  to 
be  inserted.  If  this  is  home,  the  surface  of  the  woond  sometimes  cicatrizes  without  any  ex- 
tensiTe  rennion,  although  the  cicatrix  may  become  a  little  elerated  from  the  palpebral  fold, 
sad  thus  render  necessary  a  change  in  the  shape  of  the  artificial  eye. 

AnthorltlM.— Ammon,  FUsi.  Ohinugie.  Berlin,  1843,  S.  189.  Klin.  Darstellungen,  eta  H 
Berlin,  1838,  Taf.  8,  a  15.— JJimZy,  Krankheiten  u.  Missbildungen,  etc.  L  Berlin,  1848.  &  101, 
lOS,  l(yi,SUUv>ag,  Opbth  U  S.  758.— ^r^t,  Die  Krankheiten  des  Auges.  Prag,  1851, 1  a  155, 
in.  a  875;  Prag.Vierteljahrsohrift  XL  8.  IGL—Pagemitecher  und  Sdmiaeh,  kL  Beobaohtun- 
gsn,  L  Wiesbaden,  180a  a  l.—Makemie^  Traits  d.  maL  d.  yeuz.  Traduit  p.  Warlomont  et 
Testelin.  IL  Ptvia,  1857, 178, 1881— ^fouvsa,  Aroh.  f.  Augen  u.  Ohrenbeilkde.  I  B.  106, 130.^ 
Lamaon,  QeiaaUr,  SohmidVa  Jahrb.  185.  Bd.  a  265.— £fk|pp.  A.  1  O.  ZIV.  L  &  27a 


S,  D1ST10KIASI8  AND  Trtchtasii. 

Pathology  and  Symptoms,— TA^  e&mm&n  t^mpt^m  ^f  tJum  ftf^ 
ul\\th  are  ofUn  ut^  together^  is  a  turning  inteard  ^  a  num^  ^  Iie^^  tthik  \ 

niTfm€4  qf  the  lidM  are  ia  a  normal  poMUiGn^ 

1,  By  diBtic!iia.^ti^  or  double  growth  of  the  lAab«#^  we  nnderftaud,  itiictlj  *p**^ 
the  growing-out  fit)!!!  the  sarface,  or  rimer  lip  of  tlie  lid,  of  scattered  hairs,  or^ 
those  Arranged  In  a  secood  raw.  The  lid  is  in  other  respects  Dormal.  Tliii  corn 
tioo  orciira  very  rarely^  nnd  ii  theo  generally  congeuitaK  The  p^ado-cUia  Mt 
d(;veloped  eitlier  m  children*  or  at  the  tirae  of  poberty,  when  the  growth  of  hdr  ot 
otLer  parte  of  the  body  is  Accelerated.  It  ocetira  more  rarely  in  t!ie  later  periodi  ^ 
life.  It  is  said  that  true  di^tlchiosiB  b  espedolly  foond  in  persons  with  1 1^ 
lemriant  growth  of  hair.    (  VidaL) 

In  by  fur  the  greater  number  of  caaee,  the  double  growth  b  only  af^renl,  utl 
caflsed  by  distention  of  tbe  outer  lip  of  the  lid^  occupied  by  the  cilia,  Wbea  tii 
edge  of  the  ltd  is  Cttllouaedj  It  not  nn frequently  occurs  that  the  tones  oocupitwl  hf 
the  hniEs  11  ro  diircndi'^d  to  more  than  dnubfe  their  normal  breadth^  and  thm  \m\iiti 
baira,  or  entire  hiindlea  whioli  itand  more  posteriorly,  are  separated  from  tii«  othm 
Bud  turned  towiird  tbe  globe^  It  then  often  appears  as  if  new  batrs  bad  &proat«d 
np  from  the  peripheral  Hurfsce  of  the  lid,  Scch  a  condition  reBuUfl  maeh  mOPi 
frequently  from  Bbnnkage  of  the  tarsal  oonjunctiva,  such  as  is  caused  by«ettfi 
chronic  conjunctivitis^  especially  from  diffuse  and  granular  trachoma,  old  catarrhil 
iaflammation,  eta  The  false  double  growth  is  in  sncb  casea  united  with  roun ding- 
off  of  tbe  inner  lip,  and  isconflned  to  individnal  parts  of  the  conjunctiva,  aceording 
to  the  more  or  less  regular  or  irregular  degeneration  of  the  tissue.  It  may,  how- 
ever, be  extended  along  its  entire  length.  Cicatricial  shrinkage  of  the  border  of 
the  lid,  after  ulcerative  blepharitis,  has  sometimes  caused  the  distortion  of  single 
bundles  of  cilia. 

2.  In  trichiasis  proper  is  comprehended  the  inversion  of  the  lashes,  from  their 
degeneration  and  distortion. 

Most  authors  consider  the  lowest  degrees  of  entropion  as  a  form  of  trichiasifl. 
These  are  cases  in  which  the  inner  lip  of  the  lid  is  partially  or  wholly  obliterated, 
on  account  of  the  tendinous  degeneration  of  the  tarsal  conjunctiva,  or  cicatricial  coa- 
traction.     The  outer  lip,  with  the  cilia  on  it,  is  thus  brought  nearer  the  globe,  or 
comes  in  contact  with  it.     The  inverted  lashes  are  in  accordance  with  the  cause  of 
the  affection — sometimes  quite  normally  formed,  sometimes  like  the  tirst  growth  of 
hair,  thin,   coloricss,  and  distorted.      In  trichiasis,  very  large  cilia  are  generally 
found,  and  with  them  a  great  number  of  fine,  new  hairs.     From  two  to  four  of 
these  very   frequently  spring    from  a  single  hair-follicle,   and   turn  in  different 
directions. 

The  inverted  lashes,  acting  like  foreign  bodies  on  the  parts  within  the  palpebril 
fissure,  excite  unbearable  itching  and  burning  sensations  in  the  eye.  They  are  oflci 
the  cause  of  severe  spasm  of  the  lid,  accompanied  by  photophobia,  by  which  th« 
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■re  flOI  more  distorted,  end  the  edges  of  the  lids  actaallj  rolled  inward. 
InflaniiDation  is  excited  and .  maintained  in  the  superficial  pnrts  of  the  eye  hj 
fbe  oontinnous  mechanical  irritation.  The  conjunctiva,  which  is  often  partly 
ieienerated,  is  very  red,  swollen,  filled  with  tears  and  catarrhal  secretion.  The 
wdar  conjonctiya  is  frequently  hypertrophied.  The  cornea  generally  exhibits  all 
tte  symptoms  of  partial  or  total  keratitis  pannaaa,  and  is  often  accompanied  by 
herpetic  efflorescences  in  different  stages,  together  with  ulcers  and  opacities  of  the 
mut  different  kinds.  Occasionally  the  inner  parts  of  the  globe  are  involved  in  the 
iiJamoiatory  process.  The  whole  globe  may  have  lost  its  functions,  and  may  even 
hsn  periahed  by  atrophy  or  phthisis. 

Treatment. — ^The  chief  indication  is,  of  course,  to  remove  the  anatomical  cause 
ef  the  inversion  of  the  cilia.  But  inasmuch  as  in  fully-developed  distichiasis  and 
tnduasiSi  this  indication  can  not  be  perfectly  fulfilled,  tiie  treatment  must  be  limited 
to  the  following: 

1.  The  hairs  which  turn  inwurd  should  be  removed  as  fast  as  they  grow.  This 
ippoeee  the  irritation  which  their  presence  would  excite,  or  it  leads,  at  last  to 
ilropby  of  the  hair-papillss. 

2.  A  proper,  or  at  least  harmless,  direction  may  be  given  to  the  cilia. 
8.  The  hair-follicle  may  be  destroyed  if  the  other  treatment  fails. 

1.  The  hairs  are  extracted  by  means  of  cilia  forceps.  The  hair  with  the  bulb 
AoBld  always  be  torn  from  the  follicle  itself,  because  this  structure  is  most  quickly 
lidiieed  to  atrophy  by  repeated  ii^jury.  The  hair  should  be  seized  by  the  forcepp 
dsw  to  the  mouth  of  the  follicle,  and  pulled  out  with  slow  traction.  All  the 
krsrted  cilia  should  be  removed,  and  this  operation  should  be  repeated  as  long  ns 
Mw hairs  show  themselves.  It  is  often  very  difficult  to  recognize  the  very  fine 
Wim  We  can  generally  accomplish  the  desired  end  with  certainty,  if  a  little 
iUiqoe  light  is  allowed  to  fall  on  the  edge  of  tiie  lid,  and  if  we  then  bring  each 
poiat  before  the  illuminated  pupil,  and  thus  look  the  lid  over. 

Thii  method  of  treatment  accomplishes  the  most  in  partial  disticbiasia  and  trichiasis,  the  hair- 

Ubi  tctoally  undergoing  atrophy,  after  continued  depilation.     We  may  scarcely  ever  expect  such 

timit  in  more  extensive  forms  of  the  affection.     But  this  method  is  none  the  less  applicable,  in 

fmoos  Tery  much  afraid  of  the  knife,  as  a  provisional  treatment,  even  when  there  is  a  total 

inble  i^wth  of  the  cilia,  and  complete  inversion  of  the  hairs  on  the  border  of  the  lid.    After  the 

knn  have  been  taken  out  regularly  for  weeks  and  months,  they  begin  to  grow  more  slowly  and 

^ihDgly,  and  also  become  thinner.    While  in  the  beginning  it  was  necessary  to  remove  the  hairs 

iiilv  or  every  other  day,  it  will  now  be  sufficient  to  remove  the  isolated  stumps  at  interrals  of 

Ami  one  to  two  weeks,  and  finally,  in  case  of  necessity,  the  patient  may  even  remove  them  himself 

.   Tery  recently  it  has  been  proposed,  as  the  result  of  some  successful  experiments,  to  remove 

Atdlia.  without  injury  to  the  form  of  the  lid,  by  causing  suppuration  in  the  follicles  by  a  thread 

iitrodaced  sub^ntaoeously.    This  method  is  said  to  have  done  well,  both  in  partial  and  total  dis- 

and  trichiasis.    A  horn-spatula  is  pushed  under  the  affected  lid,  and  then  an  armed 

I  entered  deeply  into  the  lid,  beginning  at  the  edge,  close  to  the  improperly-turned  cilia, 

i  oo  vertically  along  the  anterior  surface  of  the  cartilage,  and  then  caused  to  diverge  one 

ati  a  half  to  two  lines  from  the  outer  lip  through  the  integument.    When  this  is  done,  the  needle 

iiagain  introduced  into  the  wound  of  the  integument,  and  pushed  forward  close  to  the  cartilage, 

panXUL  to  the  outer  border  of  the  lid,  again  being  emerged  in  the  region  of  the  normal  cilia. 

After  the  needle  la  again  introduced  into  the  wound  of  the  integument,  it  is  inclined  under  the 

i  in  a  vertical  direction  toward  the  edge  of  the  lid,  and  there  brought  out.    The  thread  then 

I  three  sides  of  a  parallelogram,  whose  fourth  side  is  formed  by  the  outer  lips  of  the  lid, 

I  which  involves  all  the  inproperly-directed  cilia  and  their  follicles.    The  ends  of  the  threads 
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tre  thcQ  futeu^  on  the  fofeheaa  or  ^boekfl  bf  fldfae4ty«  pUatefi  and  a  pr«aiai?^b«tidag«  af^pUtti 
After  •  few  daji  tho  tbread  mAj  be  removed,  Bttd^  a  Utile  Ut«T,  the  bati4«ge  (if^feciiMft). 

2,  In  order  to  give  a  proper  directioo  to  the  cOiii,  bot  not  to  destroy  them,  • 
great  number  of  op^jraiiona  liave  been  iugg^sted.  AH  of  ihtm,  howeTei-j  i^oeom- 
plish  tlioir  purpose  imperfeotlj.  Leas  Bevere  methods  m&j  be  substituted  for  ihem, 
with  as  good,  or  better  result. 

OuttiDg  out  imftt!  OToid  piccei  of  jut^gument  y^ry  near  aingle  inrefted  diim,  or  bQacbai  of 
cilia  {Dtimarrn}^  h  an  unLrual worthy  mi^thod.  The  trAction  vrbich  the  c^tiiractiog  cicAtnx  «xeri« 
U  too  lUtle.  Moreo^er^  it  uot^  chietij  oo  the  purtjoua  of  the  Lid  toimrd  the  orbital  bolder.  Thb  ii 
mtieh  more  looAeljf  attached  to  the  aubstnicture  tbao  tbe  lotegitmeat  of  the  frea  border  of  th«  lid. 

It  13  c^rtoiolj  (^afer  to  resort  to  oo«  of  the  methods  empLojed  io.  entropion.  (/tv^eifM^fidL^*) 
These  operalious,  boweTer^  onlj  have  aatiafACtorj  retolta  wbea  our  aim  la  eapectall/  to  relieve 
apoiinodiG  mui^abr  Acilou. 

Where  tb«  luhea  are  turned  in  ward  ^  on  account  of  smooth  ing^off  of  the  inner  Lip  of  tbe  lid, 
or  on  account  of  great  tcn^iion  exerted  on  the  eurface  of  the  edge  of  the  Hd  by  ihriaking  ooojuno* 
tiral  clcatriccAf  or  where  thej  tbemaelvea  are  very  much  diatorted^  and  are  turn^  irreguJarlj  io 
all  diroctiooBf  it  is  not  aufficientr  as  in  antropion,  to  pluce  tbe  lid  in  ili  norma!  poailion,  Tbe  free 
border  must  be  re&llj  placed  in  a  condition  of  ectropion.  Tbia  is  dttSeuIt  to  tfecompiieh.  Added 
to  thiit  these  operaliona  affect  1  he  poaiUon  of  the  oiHai  at  the  onglcB  of  the  eje,  rer|  little,  TrJ^M* 
■ata  and  diAtichiasJsr  however,  aflect  tb«  two  oanthi  by  prefereaee, 

A  kind  of  transplant  at)  on  of  the  oater  lip  of  the  lid,  and  of  tho  hair-follicles 
bdneath,  has  a  great  reputation.    (Jdtehe^  ArlL) 

U  ia  better  to  do  thia  operation  while  tb«  patient  la  under  the  inaaenco  of  an  anaatbetlc,  on 
aeconnt  of  the  grent  pain  it  cauaea,  aad  becanae  of  its  tedtoosneM.  An  aaaiatant^  wbo  al  tbe 
aaroe  tlma  holda  tho  head,  places  a  born -spatula  under  tbe  Hd,  raUes  it  up  from  the  globe,  and 
cauBea  the  edge  of  the  lid  to  be  ftomewbat  everted  from  tbe  apatula.  Then  the  ed^  of  the  lid  ia 
divided  into  layers,  for  the  depth  of  two  lines,  with  a  delicate  acalpel  (Fig.  68),  not  continniog 
the  incision  into  the  lachrymal  puncta.  The  posterior  layer  contains  tbe  conjunctiva,  with 
the  cartilage  and  canals  of  tbe  tarsal  glands,  and  the  anterior  involves  tbe  remaining  atmo- 
turea,  with  all  the  hair-follicUe. 

The  incision  should,  therefore,  be  made  close  to 
tbe  surface  of  the  cartilage.  Then  a  second  incision 
ia  made,  one  and  a  half  to  two  lines  above,  and 
parallel  to  the  outer  lip,  completely  through  the 
anterior  layer,  down  to  the  cartilage,  and  in  such  a 
manner  that  the  two  ends  of  the  wounda  extend 
beyond  the  ends  of  the  first  incision. 

This  layer  is  thus  changed  into  a  kind  of  bridge, 
to  whose  posterior  surface  the  hair-foUiclea  are 
attached,  and  which  is  only  connected  to  tbe  lids  by 
the  two  extremities.  When  this  bridge  has  been 
formed,  a  cresceotic  incision  is  made,  beginning  at 
the  ends  of  the  last  incision,  through  tbe  integument 
Tbia  is  seized  with  the  forceps,  and  carefully  dis- 
sected tip,  without  injury  to  the  orbicularis  muscle. 
Tbe  size  of  this  flap,  whose  boundaries  are  aeeo  in 
Fig.  64,  should  be  tbe  larger,  and  have  a  greater 
vertical  diameter,  in  proportion  as  the  hairs  art 
turned  inward,  and  the  more  the  skin  is  relaxed  and 
wrinkled.  Tbe  cresoentic  incision  is  to  be  closed  by 
one  or  two  sutures.  Under  tbe  traction  of  thesf 
■ntnres  the  direction  of  the  hairs  becomes  horizontal,  or  is  even  turned  toward  the  orbital  bordar. 
Tbe  sutures  should  be  removed  on  the  third  day. 


Fig.  64. 
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Iflfltiiid  of  mtLkiog  llie  crciceotjc  fiap,  n  t^ij  limilar  effect 
sAj  bt  Kttu»«d  bj  gn&dpin^  Ihc  iDtegumi^nt  wUh  i^  crulcb- 
cbkp^d  (breepA,  And  puabiog  two  or  tlire'e  ortncd  nc^dle^ 
Ibrtiugb  the  iiitegumeat  dowu  lo*  the  mwaele,  Th*  Ugatun?* 
mte  tlieti  tied^  aod  W%  until  tbruwo  off  bj  BuppiiratioD.  Tho 
Jjorder  of  t be  lid  b  split,  ii»  in  ibe  prefiaus  operatUiOf  but  no 
cresceDtic  pi«oe  orintegumeui  b  cot  out. 


In  Asm  mat  von  often  ocetira  after  tins  operation, 
ftnd  not  nnfrequenrlr  destrnf!^  the  tnidfUe  port  ton  or 
the  whole  of  the  bridge  of  mtegmuent^  bj  Bappnra- 
tion  or  ino^titieatioa.  This  operntion  \3  useless 
w^ben,  a^  is  often  the  ca^e,  cilia  grow  insvard  wiihln 
t*t«  cwitbl  because  it  has  very  little  or  no  inflneoc© 
upon  the  direction  of  aiich  lashes.    (Si/ittfnhtt^jeTu) 

Xltli  disadvantage  in  the  operation  h  now  fltnjiewhat  rcc?r>gnized,  and  the  ree<ssr 
•"tjr  is  wen  for  a  complete  ruod^fioatiun  of  t)ie  inerhod.  It  h«a  bitelv  heeti  reosnu- 
meti^^d  lo  begin  with  two  Tertic^il  inci  ions.  (See  Fi;:.  M.)  These  pa§B  tliruuirli  the 
tnw-^iiment  and  the  orbii'alaris  mirs^le,  bopnding  Interally  the  porlion  t*  l>e  t  atift- 
plntited.  In  conifdete  difitifliismia,  one  inoision  tenni  Dates  e)a«ie  to  the  outer  roni* 
^»i*»tire,  the  otber  within  the  laclirytnal  pttoeium.  Then  the  Ud  h  to  be  divided 
into  two  lajer^  as  in  tlie  p rev loufily-l escribed  method. 

Xm  order  to  exert  a  powerful 
^*"»ct-i(m  on  the  border  of  the  lid»  ^s-  ^ 

**^<1  thiii  to  ftcparat©  tlie  bair-roK 
^c*1^5  inffieientlj  from  the  inner  iip, 
•**►  oval  piece  should  be  cat  from  the 
■**te^merit^  or  ligated  by  s^jveral 
^Mri>a.1«^  with  Uie  view  of  caat^ing 
^^^Rtri  bl  adheaioB.    (Gra^ffc.) 

Of  conrae,  snch  a  tran apian ta- 
**<li  ia  only  proper  when  the 
%ttit«r  portion  of  the  lashes  is  in 
^^h  a  condition  that  we  may 
^jpect  a  aiifficient  protection  to 
^Ikteye,  oa  well  as  an  improvement 
tn  iJi«i  ap[K?iiraDce,  when  they  are 
fn  a  more  ucr'orate  position.  It 
W more  adapted  to  Ihe  tapper  than  the  lower  lid.  There  is  no  great  atre^  to  be 
laid  on  faving  tbe  few  lashea  of  the  latter,  and  the  ramova)  nf  the  hfiir-follicIei»  is  a 
iDOdi  tnoPi  certain  method. 

Snoeeat  Is  by  no  means  assured,  however,  either  by  one  method  or  tlie  other, 
iithoagh  they  may  be  ^^arried  out  with  the  greattftit  precision  and  ear  a.  In  appa- 
rtfiUjr  v«ry  successful  casee,  the  outer  lip  of  the  lid  often  a;jain  turns  inward  weeks 
Of  months  afterward,  while  the  oieatrii  oontinnesto  shrink,  and  the  hairs  agMin 
it  imre  an  improper  direction,  and  irritate  the  glotie.  Such  an  irnfavorable  result 
Mfun  ocenrs,  when  there  b  progreaslve  tandinons  degeneration  of  the  Gonjonotitra. 
i Mannhardi).  It  is,  in  not  u  fi;w  cajiaa,  almost  impuasitile  to  separate  ail  tbe  hair- foil i- 
eli^  fruui  the  tarsal  cartilage  in  dividing  tbe  Ud  into  the  two  layers,  because  tb^y  ar» 
nMit«4  inuuediately  t/n  tbe  catil^^e,  or  even  in  iCn  moat  supcrtiLiiU  layer.  Theae  folU^ 
30 
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clea  are  not  easQj  perceived  during  the  operation,  even  on  the  most  careful  obeerva- 
tion,  especially  ivben  the  laalies  are  not  of  a  yery  dark  color.  But  if  the  piipillie  oaly 
rotnain,  the  c5!ia  will  gro\*  again.  Unfortaoately,  after  the  di^placenjent  of  the 
outi-r  lip  of  the  lid,  the$e  do  not  always  oome  through  the  old  caoal ;  hut^  as  «xpe* 
rlenee  shows,  tbey  oft^'U  perforate  th«  fresh  cioatritial  mass,  and  finally  appear  on 
I  ho  border  of  the  incision  which  divides  the  tarsaa  from  the  hair- follicles. 

Such  a  reault  cati  Dot  b«  f^uarded  Against  bj  Guttiog  out  or  Ugnling  a  larger  fold  of  iDt«ftiDteal 
The  repetltii&D  of  the  opcratioti  •ffbrds  jwrt  as  liUle  guaranty.  In  fact,  €ase«  occur  where  Ibe  lidi 
chq  not  be  cloaed  in  conaftqueace  of  Iheir  eiceBaive  or  rFp«at«d  aborteaing,  Tlie  lids  *re  ihtn 
partly  open  ei-en  during  sleep^  and  n«rerib«les9.  soBiti  cilia  irritate  the  AurftLce  of  the  globa. 

Si  The  removal  of  the  hair-follicles  i^  certaioly  the  most  trustworthy  method. 
It  is  also  simpler^  and  more  ea-^ily  dune.  Where  all  fonr  lids  require  the  operation, 
this  is  of  importance.  Tire  great  objection  which  mny  be  made  agninst  it,  as  com- 
pared with  the  transplant  at  ion^  h  the  Iiict  that  the  eye  is  deprivtd  of  it;*  natural 
appearance  and  means  of  protection.  Bnt  the  deftirmity  is  scarcely  greater  in  lum 
of  the  b  air- foil  teles,  than  when  the  lids  are  left  stiff  and  nn  wrinkled^  aa  Is  necesearlly 
Jie  result  when  a  large  piece  of  the  integument  is  cut  out  or  ligated,  and  the  fonc- 
tion  of  the  nrbicnliiiris  is  impaired  by  cicatritial  tisane* 

There  is  sdm  not  much  difference  wjlh  te^'ard  to  the  protection  of  the  eye%  the 
closure  of  the  lida  being  often  rendered  difficult  or  inipoBj^ible,  when  the  traction 
ererted  on  the  hair-follicles  is  enough  h^  correct  the  inversion  of  the  O'lio*  Be!»idei, 
it  should  he  considered  that,  in  partial  diMtiohiasis  or  trichius^s,  where  it  seems 
dt^sirable  to  preserve  the  greater  numbi-r  ot*  the  citja,  on  accourit  of  their  good  oon* 
dition  and  regular  arrangement^  the  removal  mny  he  strictly  limited  to  the  inverted 
cilia,  while  a  transplantation  must,  under  all  circutustances,  extend  over  the  greater 
portion,  or  the  whole,  of  the  border  of  the  lid, 

a.  For  the  pnrpose  of  partial  removsl  of  the  base  of  the  cilia,  a  spat nla  is  placed 
under  the  lid,  putting  the  lid  on  the  stretch,  and  the  eilge  is  split  into  two  layers,  as 
before  deacribed.  (See  Fig.  65,)  This  is  best  done  with  a  lanca-i^haped  knife,  which 
is  entered  to  the  depth  of  two  to  thr^e  lines  hetwt'en  the  t^irsal  cartilage  and  the 
hair-folUclee, 

^^^*  It  the  knife  be  not  broad  enough  to  in 

olude  all  the  inverted  cilia,  a  scali>el  maj 
be  used  afterward  to  euLirge  the  woQnd* 
Then  two  incisions  nre  made  on  the  oat- 
side  (Fig.  65,  A)  of  the  lid,  which  Indnde 
the  affected  follicles.  A  scalpel  or  soissom 
may  be  ussed  for  this. 


la  case  ibe  Inr^rted  cilia  are  io  tiMS  iiiQef  or 
otiter  cattthi,  or  ueir  tbem,  it  ia  better  ta  maka 
the  tnciaioD  with  the  laiice-iihnped  knife^  vrithout 
putting  tbe  spatula  aader,  the  wound  beiog  «&- 
largcd,  if  necesaarj,  with  the  acmjp^  (S«e  Fig^ 
65^  B.)  Tbe  0ap  tbus  fonae*!  h  eompleldy  sep> 
arated  nitb  tbe  flcia»ai%  Tbo  woaod  is  doted 
by  auturea. 

Such  a  shaped  incision  is  only  snlBcient,  however,  when  the  part  of  the  half 
follicle  to  be  removed  is  hounded  for  some  distance  on  each  side  by  a  peripheraJ 
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fkfiTiwn  entire] J  devoid  of  laches.    It  iJierefore  aniwera  very  wdl  m  a  ecpplement 
mij  opermtioD,  when  &  total  removal  hae  not  been  entire] j  SDeces^fiiL    If  the  pleoo 
^wbich  ii  cot  out  ba  eurrouDtlcd  bj  ctlia,  rekpacB  altnoBl  always  ofieur,  the  baara 
mMw^jt  being  turned  inward  hj  the  crmtraoting  cicatrix* 

In  OTiler  to  prev^Dt  tbiSj  a  sort  of  transplaota* 

tJ^n  of  the  neighboring  part  of  the  outer  lip  of  the 

lid  should    be  combined  with  the  eici^ion.      The 

IxscbtonT  dividing  the  lid  into  two  layers,  may  be 

ntirtned  on  both  iides^  one  nud  a  halt  to  two  lines 

sjoDd  the  hose  of  ihe  inverted  dliii^  and  the  form 

^^«TeTi  the  flap  maj  be  varied  according  t »  the  Itjca- 

^«<tn  and  eitent  of  the  dibtiehiasis  or  t rich iu sis*     If 

-^236  dtjable -growth  or  inversion  of  the  cilia  afecia  a 

^»i«(rtion  of  the  mfirf?in  of  the  lid^  n<it  in  the  vioinitj 

^»^the  canthi,  the  inclaion  of  the  inte^tinK^nt  should 

Ka  ^ve  the  ^h ape  of  a  triangle  with  it^  apex  cut  oW,  its 

^W^^mmae  being  turned  awaj  frum  the  edge  of  the  ltd, 

^^3ee  Fig,  86,)    The  two  cotiverpitig  tip«,  a,  separutcd  from  the  struotare  benealh 

**►  J  the  splitting  of  the  lid,  are  ihen  nnited  by  a  sntore*     For  this  purpose  we  mAj 

use  delicate  silk  or  linen  thread  {fil  da  Fkrtnce),    These  shonJd  be  affixed  tn 

Are  ba^te  of  the  triangle  near  tlie  aDglea,  and  at  the  same  time  some  traction  alio  aid 

exerted. 

If  one  side  of  a  comm insure  requires  the  operation,  one  of  the  inobions  of  the 
ap  should  be  Ria<le  horizontally,  in  the  direction  of 
a  palpebral  ^fianre,  down  to  the  mcisiun  which 
^*^plit8  the  lid*;  hot  the  other  is  to  be  made  obliqaeljj 
^Capward   or  downward^  aa   the  cH'^e  may    require, 
'^^h rough  the  border  of  tlie  lid,  and  then  the  endn 
^stbould  lie  united  by  a  creacentio  incision  {see  Fl;;. 
^97).     The  gusset- shaped  pieces  thus  made,  tt^   &r>. 
^ttifcL^bed  to  the  margin  of  the  cre^icentio  incision^ 
lifter  the  removal  of  the  flap.     If  there  are  inverted 
^ilia  oti  both  sides  of  a  commissure,  there  ii  no  hori- 
montnl  incisioti,  the  two    boundary    incbiona   pa^ 
«>bliqnely  upward  or  downward,  and  are  united  by 
M  crescentic  incision,  on  whose  base  the  gof^set,  a,  is  fastened  to  the  enter  11  pi 

When  necessary,  the  spear-shaped  woond  should 
lie  oioeed  by  one  or  two  sutures. 

The  wound  generally  heals  within  two  to  three 

days^     The    cicatrix   is  almost  always    tinnoticedf 

and  its  boundaries  are  only  indicated  by  a  alight 

_  protn Iterance   of   the   eone  oontaining  the  lashes, 

I  This  does  not  disfigure  the  patient  Enough  of  such 
'm  operations  have  been  done  to  allow  a  decision  as  to 
'  I  their  vatue<    We  may  safety  recomcnend  them  from 

I I  |xp4»rivnce« 

M  h»  Tlie  entire  removal  of  the  hair-follicles  (FHei. 

m  i^iiQff^  Flarer)   is  in    some  ra'^pects  the  ^ame  as 

K  Lranipl«ntation  (described  in   paragraph  B)«      The 
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pnnctpal  dlflTerenoe  conaif^  In  thi!«,  thnt  the  bridge,  which  it  fomied  if 

iLe  aam<j  wrj,  is  eatirolj  removed  inat^Fid  of  hi$iag  preserved*  A  hm 
ig  plftcod  under  tha  lid,  and  tJio  edge  t^plH  iGto  two  layers  (see  Figp  62)*  ] 
to  begin  tlie  iticision  at  the  comTniflsuri?,  with  a  laoce-shaped  kslfe,  and  10  4 
It  with  a  scalpel.    The  integutuent  h  then  dividM  by  a  Loii^Dtal  uidia0i 

three  llneA  long,  dono  to  thti  faM^ 
'•i^  ^'  eutting-ottt  of  ihe  hoir-folUelea  li  1 

dertakeD.  The  hicision  in  tim  ititl 
when  the  c»peratioii  b  d<Jiie  oa  the  I 
fbould  aAc«jnil  from  the  free  border  ^ 
ia  the  vidtiity  of  tbe  lachrjmil  p 
being  continQed  bejoDd  the  hair* 
pamJlel  t^i  the  otiter  Up  of  the  lid,  mA 
it]g  tb*j  horkofital  iacbion  at  an  :iciil 
^  jL_  Ml  jijMjfcWL  r  -7  ^^"^  lines  beyopd  tbe  comima^are^ 
/jl^^^^TSj^Htm         right  eye  the  inL-ifiion  tnay  be  moii 

made  in  tlie    opposite  directii'D  (i 

When  the  briJge  ia  tbna  defiaedf  iJ 

is  at  111  ad  he  re  ut  in  some  pbc^i-s,  it  si 

^        'fli  ff  i  eeLeed  with  the  furc^jpa  and  dissected 

tbe  scissora  or  sealpeL 

If  then  some  follicles  are  still  ae« 
gnrface  of  the  ironnd^  th^ge  ahonld  he  id  oat  car  ef ally  difaected  np  ^om  the  < 
^nth  the  sciisors.  Wrthin  a  few  day  a  the  wound  Is  e^jmpletely  healed,  | 
with  out  supptiratloo,  and  the  contracting  ctcatrii  goon  nnites  the  integnmi 
the  mncona  membrane*  If  any  hatrs  appear  after  this,  they  ahotild  aleo  be ; 
aa  above  described. 

The  complete  remoYal  of  the  bair^follicles,  with  mil  ita  excellent  result^ 
donbte^ly  some  diaad  vantages  not  to  bo  ton  lightly  estimated.  Apart  from 
of  a  natural  protection  to  the  eye,  it  causes,  especially  when  performer 
lower  lid,  a  very  unpleasant  interference  in  the  carrying-off  of  the  tears, 
is  suffused  with  tears,  and  these  are  apt  to  run  over  on  the  slightest  irritatic 
unfrequently,  in  spite  of  every  care  in  the  operation,  the  canals  of  the  tar>£ 
become  obliterated  in  tbe  shrinking  cicatritial  tissue.  Subsequently  the  < 
also  atrophies,  and  contracts  to  a  small,  thick  swelling,  in  the  interior  c 
chalazions  and  cysts  are  developed.  The  mucous  membraue  does  not  alw 
out  in  consequence  of  the  contraction  of  the  cicatrix,  and  thus  round  oi 
border  of  the  lid,  but  in  some  cases  the  cicatrix  is  pulled  from  the  inner  ^^ 
comes  in  contact  with  the  globe.  The  cicatrix,  being  generally  quite  irreg' 
rough,  sometimes  irritates  and  perhaps  injures  the  globe.  But  these  disad^ 
are  much  less  than  those  of  nn  unsuccessful  transplantation,  or  those  whic 
from  the  shortening  of  the  lid,  from  excessive  loss  of  substance  of  the  inte 
when  there  have  been  repeated  attempts  at  transplantation. 


All  these  objections  to  removal  of  the  hair-follicles  are  increased,  when,  as  was  fon 
custom,  the  entire  thickness  of  the  lid  is  removed.  {Bartuch.)  Then  shortening  of  tht 
generally  results,  and  an  inability  to  completely  close  the  eyes.  The  method  in  questit 
be  discarded.    Beside  the  unpleasant  results  which  it  may  produce,  it  is  entirely  unnecc 

4.  Where  any  cilia  endanger  the  globe  by  an  improper  direction,  we  may  attempt 
burn  out  the  affected  hair-follicle.    For  this  purpose  a  lance-shaped  knife,  op  a  broad 
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>  into  the  lid,  along  the  shaft  of  the  hair.  The  wound  thus  made  is  cauterized 
r  probe  dipped  in  liquid  caustic  potash.  Sometimes  the  result  is  excellent  and  per- 
ls not  adTittble  to  simply  pull  out  the  hair  and  introduce  the  actual  cautery  through 
of  the  fbilide,  because  it  is  more  difficult  and  less  reliable.  {Mdekerune.) 

ttUs.— O.  Aek«r,  Wien.  med.  Jahrb.  1866.  4.  S.  m.—SUUwag,  Ophth.  II.  S.  912, 
HsoM,  Trmit^  d.  mal.  d.  yeux.  trad.  p.  Warlomont  et  Te8telin.  I.  Paris.  1856.  P.  142, 
a.~-X1>— rii  m,  TnM  d.  mal.  d.  yeux.  Parts.  1847,  P.  65,  87.—  Vidal,  nach  Desmarres, 
— JThr^,  Krankheiten  und  MissbUdungen.  I.  Berlin.  1843.  8.  140,  146.— ^r^.  Die 
D  des  Aoges.  I.  Prag.  1851.  S.  128,  144,  146.>  Jdschs,  Med.  Zeitung  Russlands.  1844. 
ftmaUekmr  and  Somwdk,  kl.  Beobachtungen.  I.  Wiesbaden.  1860.  S.  Q.—  Groifi,  A.  f. 
fAiStnmaUim,  ibid.  XIII.  1.  S.  76.— iS^oonJi,  Clinica  di  Genova.  Riassnnto.  Torina 
&— An'Oseft^  Fr.  Jaeger,  Flarer,  naoh  Arlt  L  c  a  144.— ^/avenAa^«ii|  kUa.  Beob- 
a  5, 18,  la— JfaAfOantt,  A.  1  O.  XIV.  8.  a  40,  45. 


4.  Ehtkqpiok, 

Pathology  and  Symptoms,— Partial  entropion  very  rarely  occtam.     We  «pe 

oi  partial  ©atropion  wheu  tliat  part  only  of  the  edge  of  the  llde,  near  tho  out^r  con  —  _  j 
miBsure  of  one  or  both  lids,  is  turned  inward.  In  bjr  far  the  greater  number  of  eatJi^  ^ 
the  10 vera! on  is  complete.  The  whole  length  of  the  ed^e  of  one  or  both  lid^  appea»^_^ 
tnrned  inward,  or  even  the  lid  itself  li  inverted.  Eotropii>n  generally  affects  onZr__Ji 
the  lower  lid  of  one  or  both  ejes,  or  is  at  least  more  fulljr  deTeloped  tiiere  tbAD  ~  j[ 
the  npper  lid« 

Several  deg^rees  of  iriTerston  may  be  distinguished.  Tiie  first  is  properly  onlj  m  | 
turning  inward  of  the  outer  lip  of  the  lid,  ^nd  depends  opon  obllteratinn  and  retri^^^o^ 
tioQ  of  the  inner  lip — a  eoodition  which  i^  generally  oon  aide  red  ^a  ttiehiasis. 

The  ieoond  degree  may  be  designated  as  invereion  of  tlie  border  of  the  lid*    1'    ^t 

entire  thickneee  of  the  latter  is  turned  toward  the  free  border  of  the  tarsal  c^m. a\- 

lage^  so  that  the  peripheral  £one  of  the  integtiment  comes  in  eontaot  with  the  g!"  '^    U, 

The  third  degree  is  an  inversion  of  the  wljole  lid.  The  cartilage  itself  is  rolled  o*^  cr, 
tlie  aSeeted  lid  forms  a  dnpUcature,  and  resta  with  the  larger  part  of  ita  Integnm  -^^at 
on  the  globe* 

In  the  highest  grade  the  lid  appcara  aotndly  rolled  inward,  the  bonder  of 
inverted  lid  having  undergone  a  ecoond  turn,  by  wliich  ita  peripheral  surface 
come  into  the  original  Hituation,  and  the  outer  lip  lies  in  contact  with  the  t&' 
coiyunctiva. 

Entropion,  like  trtchlaBlB,  and  for  tlie  aame  reason,  ia  a  aooree  of  Terj  severe  L-TT- 
tationa  and  actual  itifiummatiun,  especinllj  in  its  first  ^tagea.     Snbsequentlj  the    ^js 
aocnatoms  itself,  as  it  were^  to  the  irritating  effet^t  of  ihe  inverted  lid  \  the  inflaniTmM- 
tion  snhsidei,  and  only  appears  at  intervals.   During  sncb  exacerbations  the  entropiofi 
ja  not  nnfreqnently  temporarily  or  permanently  increased.     At  last  the  hypertrophitNi 
oonjonctiva  degenerates,  becomes  more  and  more  shortened ;  the  cartilage  begins  to 
shrink^  and  becomes  fi^ied  in  its  displacement.     The  entropioa  then  becomei  pertnA- 
nentj  in  the  trne  sense  of  the  wi^rd. 

Gaufies. — ^The  proximate  cans©  of  true  inversion  of  the  iidi*  may  always  be  uid  to 
be  the  action  of  the  orbicular  mus  ^le.  The  smoothing-off  and  contraction  of  the 
inner  lip  of  the  lid,  as  well  as  cicatritial  degeneration  of  its  margin,  which  often  oocor 
in  consequence  of  blepbaritis  ciliaris  and  hypertrophying  coi^nnctival  inflaxmnation, 
majr  assist  in  the  formation  of  the  disease,  although  the  chief  cause  is  as  above 
stated.  The  latter  are  only  to  be  regarded  as  disposing  causes,  which  toaj  be 
wanting. 

Spasm  of  the  muscle  in  question  is  enough  of  itself,  when  the  lids  are  in  a 
perfectly  normal  position,  to  produce  an  entropion  of  the  edges  and  to  m^ke  it 
permanent  (entropion  spasticum).  Therefore  all  causes  which  may  excite  such 
spasms,  and  especially  those  which  may  keep  it  up  for  a  time,  may  possibly  cause 
entropion.  Certain  inflammations  of  the  eye  are  prominent  in  this  respect,  especially 
keratitis,  since  this,  more  frequently  than  other  eye-inflammations,  is  accompanied 
by  very  considerable  photophobia  and  severe  spasm  of  the  lid. 
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The  chief  factor  m  this  spasmodic  inversion  of  the  edges  of  the  lids  is  that  por- 
tion of  the  orbicular  muscles  which  runs  along  the  edges  of  the  lids,  and  especially 
those  muscular  fibers  which  have  been  described  as  the  tubtanal  mtucU,  These 
fiben  run  along  in  the  thickness  of  the  edges  of  both  lids,  nearer  their  inner  margin^ 
as  tu  as  the  external  commissure,  and  in  their  course  are  connected  at  many  points 
with  the  integument  of  the  edge  of  the  lids.  If  the  lachrymal  muscle  contracts, 
aU  the  points  of  insertion  of  the  subtarsal  muscle,  especially  the  inner  margin  of 
the  lid,  are  pushed  toward  the  internal  canthus  and  indirectly  toward  the  erista 
laehrymalis.  At  the  same  time,  because  the  muscle,  as  a  whole,  is  extended  in  a 
great  curve  over  the  greatest  convexity  of  the  globe,  the  inner  margin  of  the  lid  is 
pressed  against  the  convexity  of  the  globe,  and  endeavors  to  gain  a  vertical  direc- 
tion, in  order  to  shorten  the  curve.  Consequently  the  external  margin  of  the  lid 
approximates  the  surface  of  the  eyeball,  and  hence  the  palpebral  edges  are  no 
longer  superficially  in  contact  vrith  one  another,  and  meet  at  an  angle  which  opens  . 
backward. 

This  effect  can  often  be  very  distinctly  demonstrated  when,  in  consequence  of 
inflammatory  hypertrophy  of  the  conjunctiva  and  cartilage,  the  latter  has  become 
loosened,  soft,  and  yielding.  It  is  then  only  necessary  to  hold  the  lids  forcibly 
open  and  draw  them  somewhat  outwards.  If  the  patient  now  endeavors  to  close 
the  eye,  the  displacement  of  some  parts  of  the  edge  of  the  lid  is  sometimes  so  great 
that  the  latter  is  actually  completely  everted.  The  entire  movement  gives  the  im- 
pression that  the  edge  of  the  lid  is  rotated  in  a  very  wide  spiral  around  the  free 
edge  of  the  cartilage. 

If  the  surface  of  the  edge  of  the  lid  is  once  turned  inward  by  the  spasmodic  ac- 
tion of  the  subtarsal  muscle,  the  inversion  is  easily  completed  by  the  main  body  of 
the  orbicular  muscle.  Its  bundles  describe  a  double  curve,  once  in  a  vertical  direc- 
tion, and  then  horizontally  from  before  backwards,  and  by  their  contractions  exert 
a  pressure  upon  the  parts  lying  in  their  concavity,  by  endeavoring  to  shorten  them- 
idves  from  the  arc  to  its  chord.  This  pressure  acts  in  one  or  the  other  direction, 
according  to  the  respective  curvature  of  the  muscular  fibers.  The  innermost 
layers  of  fibers,  when  the  lids  are  closed,  act  almost  horizontally  across  the  greatest 
convexity.  Their  action  in  a  vertical  direction  is  then  almost  nil,  while  it  reaches 
the  maximum  in  a  horizontal  direction,  and  tends  to  approximate  the  external 
edge  of  the  lid  somewhat  more  to  the  globe,  and  therefore  to  increase  the  action  of 
the  subtarsal  muscle.  If,  however,  the  external  edge  of  the  lid  is  brought  very 
dose  to  the  globe,  the  entire  palpebral  portion  of  the  orbicular  muscle  no  longer 
forms  a  single  curve,  but  two,  one  for  the  upper  and  one  for  the  lower,  and  these 
two  curves  meet  in  the  palpebral  fissure  at  an  angle  opening  backwards.  This  an- 
gle is  still  further  diminished  by  the  action  of  the  more  distant  fibers  of  the  orbicu- 
lar muscle,  since  the  latter  press  the  edges  of  the  lid  more  powerfully  together,  the 
greater  the  curvature  is  in  the  vertical  direction.  The  subtarsal  muscle,  and  all  the 
fibers  of  the  palpebral  portion  of  the  orbicular  muscle,  therefore,  act  together  in 
CMising  the  edges  of  the  lid  to  give  way  backward,  and  it  depends  jnerely  upon  the 
power  with  which  the  muscles  contract  whether  an  entropium  results  or  not  If 
then  the  edge  of  the  lid  once  becomes  inverted,  the  position  of  the  two  halves  ol  tho 
obicular  muscle  is  so  much  the  more  favorable  for  the  increase  of  the  entropium, 
and  if  the  lid  becomes  turned  over,  the  action  of  the  mechanically  drawn  subtarsal 
muscle  sufiioes  to  turn  the  inversion  into  a  complete  revolution. 

We  thus  have  an  explanation  of  why  a  rubbing  off  of  the  inner  edge  of  the  lid, 
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OA  Widl  is  a  mundjug  off  of  the  palpebral  ad^ea,  favor  the  fonnatios  of  asi 

jilum.  The  ImcJcwiird  jiekling  ia  tViua  f&cilJta^tecU  and^  morotiTBr,  by  tb*  Jippw: 
tiuition  of  the  latU^mal  edg«*  of  the  lid  to  the  globe,  &  porUoo  of  tb«  muscular 
tWn  iwicuaaary  to  the  forrantiou  of  on  entropium  is  rendered  superflnoua.  It  hs  i 
deai"  tliat  great  is  welling  of  the  cunjuiicttvii  condacei  to  inversion  of  the  Ud^,  T!k 
'^i&TCi^  tbc  pulpebral  e<lge«  ««>niewhivt  away  from  the  glolj*^  but  arc  nt>i  auliid 
>^p^ltavt  to  iuipide  pei'ceptibly  tlieir  baekwaixl  jiehling.  Beaitit^  all  this, 
iB^^miL,  as  u  nik%  appj/ara  piirticuLiu-ly  in  tbtt  rtitfo-UiKtal  purti^m  of  the  cimjutid 
imd  ht^nce  mimlly  presses  the  aurfaoe  of  the  two  lida  much  fajrther  forward  U 
Ibo  t«u»er  palpebriil  «clgi*s.  and  coiisi^qiiently  diminish  very  much  Ihe  vigb  al  wt 
the  twt»  hulvos  of  Uie  orbicular  mujscle  act  upon  one  another. 

Of  oour8«i  reaiatanc^  of  tbe  CHrtJlago  has  a  great  iMuenoe  on  the  easj  or  diffi 
oocttirence  of  an  entropion ;  the  less  tbe  reaiatunce,  tbi3  ii^oro  readily  doe»  true  m 
iiun  occur.     We  find  eDtropioBj  tberefor<;,  nmcJi  more  comoionly  on  the  lower  li 

It  occurs  especially  in  oplitbalmm  which  are  aceompauied  by  great  rtkxai 
and  swelling  of  tbe  eartitag«.  It  occurs,  in  a  propurtionatolj  large  nomber  of  Ci 
in  old  people  with  wriiikletlj  nduxed  ekin.  In  the  Jatter^  ^©ry  sligbt  spasRi  <rf 
lid  is  sometimes  sufficient  to  can^e  ontrupion  of  the  lower  lid.  This  h  eometintd 
seen  in  an  unjileaffant  way  after  cutaniet  operations^  especially  if  a  bandage  M 
been  improperly  applied,  or  if  tiie  corac^aJ  flap  did  not  km}  properly,  and  reeted  npm 
the  edge  uf  til e  lid,  I 

But  Bpasm  of  the  lids  U  by  no  meana  indispensably  necessary  to  the  ocearPHiQI 
of  entropion.  Tiie  noruial  power  of  tlie  orbicnlarid  is  sufficient  to  cau^  a  tini 
inversion  of  the  lid^  if  portions  vr  tht-  whole  of  tlie  tbin  edges  haFe  been  bmu^ 
Into  an  improper  po^^ltion,  with  relation  t^^  eacli  other^  by  shrinkage  of  the  caruUgi^ 
from  trachoma,  symblepharonf  cicatritial  contraotion  of  tha  in  tegument  or  of  iki^  poftj 
junotiva,  wliicb  causes  them  to  nieet  each  other  at  un  angle  looking  inward.  Ban 
atlon  of  the  integument  from  phthisis  or  enucleation  of  the  globe,  wkhout  inf 
vigorous  contraction  uf  the  orbkularis,  also  leads,  as  a  rote,  to  narrowing  of  ib$ 
palpebral  fissure^  and  turning  inward  of  the  edges  of  the  Uds;  for  then  there  is  50 
resistance  to  ibe  action  of  this  musclei     {Organic  fifUropwn^)    ' 
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Treatment.^ We  abtudd  in  the  first  place  oppose  tlie  occnrrence  and  permaDeflt 
formation  uf  entropion.  If  the  inversion  hiis  already  ejfisted  for  iome  time,  and  if  it 
depends  upon  permanent  orgtnie  cbaogeB  in  the  lid  or  gluhe,  the  alFecttHl  Udi^hould 
be  placed  in  a  normal  position,  and  should  be  permanently  kept  there  bj  an  oper** 
tion,  Hi  the  siEiie  time  preserving,  as  far  zis  possible,  its  form,  size,  and  functional 

1»  The  proper  treatment  of  the  oiigiual  di;>ease  is  the  principal  requirement  ii 
a  rule,  the  spasm  of  the  lid  diaapfears  under  a  ratiunal  treatment.  WJien  receot  and 
blight,  eutri>}MOU  will  disiippear  of  itself,  pro vidtnl  changes  in  shape  of  the  edge  of  Lhi 
lid,  or  relaxation  of  the  parts,  do  not  prevent.  At  least,  the  spasm  of  the  lid  ^'^l  ^ 
eo  far  alleviated  by  such  a  treatment,  that  the  direct  treatment  fur  ihe  lororeoB  of 
the  lids  may  be  otirried  out  more  eai*ny  and  with  jrreater  hope  of  aucet^sa.  Iq  ca* 
of  iieeessilj,  in  connection  witlj  the  treatment  of  the  original  disease,  special  auea- 
tion  hhuuld  aUo  be  paid  to  the  spa^m  of  the-  hd.     {See  BUj^ha. ..^^.u^..,..^, j 

2.  A  canthoplastic  operation  is  one  of  the  be?t  direct  means  of  treatment  for 
Fpasniodic  entropion.  Where  the  lids  have  preserved  their  normal  shape,  tbil 
operation  is  very  frequently  suflBcient  to  effectually  restrain  the  inversiion,  in  sopite  of 
Severe  spasm  of  the  lid.  We  may  have  more  hope  of  this  when  the  severity  of  tht 
blepharo-spasm  has  already  diminished,  because,  with  the  operative  replacement  of  di0 
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lid,  an  important  canine  for  the  continuanoe  of  the  spasm  has  been  removed.  The 
result  IS  most  sorely  attained  in  senile  entropion,  where  the  spasmodic  affection  is 
le*8  prominent,  and  when  the  inversion  must  be  chiefly  ascribed  to  the  relaxation 
and  looseness  of  the  tissue  of  the  lids. 

Id  favorable  cases  of  this  kind,  especially  when  the  still-existing  spasm  of  the  lid  depends 
moetly  or  entirtly  on  the  mechanical  irritation  of  the  lid,  which  is  in  a  state  of  entropictn,  and 
promises  to  cease  if  the  latter  be  removed,  we  may  avoid  the  adhesion  of  a  fold  of  conjunctiva 
in  the  angle  of  a  wound,  and  make  a  simple  division  of  the  outer  commissure.  A  horizontal 
indsion  should  not  be  made,  hut  an  oblique  one,  and  generally  downward,  because  it  is  almost 
always  the  lower  lid  that  is  afiected.  A  horizontal  incision  meets  the  /aseia  tano  orbitalitf  the 
so-called  external  palpebral  ligament,  exactly  in  its  densest  portion,  and  may  not  be  able  to  relai 
tbiA.  It  moreover  runs  exactly  through  that  part  of  the  fibers  of  the  orbicularis  which  is  more 
lightly  attached  to  the  lajer  beneath.  The  muscle  remains  fixed  at  both  extremities,  and  loses 
very  little  of  its  peculiar  action.  Want  of  observation  of  this  anatomical  condition  explains  tho 
iact  that  the  division  of  the  outer  commissure,  especially  the  canthoplastic  operation,  has  not  been 
•officieotly  esteemed,  and  has  been  considered  as  only  proper  in  those  cases  where  the  palpebral 
ilssore  has  become  considerably  shortened.  (Orcu/e.)  Where  we  wish  a  decided  result,  the 
eommiasure  must  be  cut  through  obliquely.  The  more  oblique  the  incision  the  greater  is  the 
xeUxation  of  the  muscle. 

8.  In  order  to  increase  the  therapeutic  efifect  of  the  canthoplastic  operation, 
tfome  recommend  that  this  operation  be  combined  with  the  ligation  of  a  horizontal 
fold  of  integameut,  and  of  the  muscular  fibers  beneath.  (Poffensteeher,)  This  com- 
l>ined  method,  which  is  also  easily  substituted  for  transplantation  and  removal  of 
the  hair-follicles  in  distichiasis  and  trichiasis,  is  not  only  highly  spoken  of  in  spas- 
modic but  al<o  in  organic  entropion,  where  shrinkage  of  the  conjunctiva  or  even  of 
the  cartilage  exists  at  the  same  time.  For  the  purpose  of  ligation  the  surgeon 
jprasps  the  integument  in  the  middle,  with  the  thumb  and  finger  of  the  left  hand,  and 
liolds  a  piece  sufficiently  broad,  with  a  crutch-shaped  forceps.  An  assistant  holds 
the  head  of  the  patient.  The  fold  should  run  horizontally,  in  order  that  the  traction 
on  the  outer  lip  be  regular.  The  fold  of  integument  should  also  be  so  broad  that 
the  outer  lip  of  the  lid  appears  somewhat  turned  out. 

Then  a  curved  needle,  armed  with 
a  stout  ligature,  is  introduced  into  the 
integument  near  the  outer  commissure, 
about  a  line  from  the  lip  down  to  tlie 
cartilage,  and  then  emerged  at  a  proper 
point.  A  second  needle  is  introduced 
near  the  middle  of  the  breadth  of  the  lid, 
and  a  third  near  the  inner  commissure. 
The  forceps  are  then  removed,  and 
each  thread  is  tied.  (Oaillard,  Bau), 
This  operation  is  very  painful,  but  the 
pain  disappears  very  soon.  Inflamma- 
tion then  occurs.  If  it  is  not  too 
yiolent  we  may  leave  it  to  itself.  The 
patient  should  bo  kept  in  good  condi- 
tion, and  the  movement  of  the  lid  be  pre- 
rented  by  a  protective  bandage.  If  the  inflammatory  symptoms  are  very  severe,  iced 
ip('lioations  may  be  used.  If  erysipelas  occurs,  it  is  well  to  remove  the  ligature.<«, 
iind  cho<»Be  some  other  method  of  treatment.  In  favorable  cases  the  threads  remain 
till  they  are  thrown  off  by  suppuration.    The  parts  fastened  by  the  ligature  are 
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caascd  to  adhere,  and  changed  to  &  rigid^  tendinouET  eteaUltiat  mms.  ThU  i*  ptuli 
tobese&D  and  felt  a  eluirt  time  after  lli«  parls  are  hcaKd,  bnt  iubsequentlf 
becomes  somewhat  softeoed,  while  the  lidbgeDerally  con^ned  in  its  norm&l  p^isid 
Yet  we  can  not  count  on  this  result  with  certaintji  hecaase  it  often  become*  so  mi 
diR tended,  under  the  continued  aotbn  of  the  orbicularis,  that  tbe  bolder  *j{  tJ^« 
ftgain  acKiulres  an  abnormal  position. 

4p  This  want  of  firmuei^s  of  the  cicatrtx,  together  with  the  long  dur&tlon  { 
dangers  of  the  mdammstor/  reaotion,  canso  the  elmple  ligiitroD  of  a  fold  t>f  ii 
meut  to  be  oonatdered  ba  an  noBatisfactorj  method.     It  b  alao  doubtfi]!  wht 
the  varions  modlficationfl  of  the  operation  lately  propoeed  ma^e  Bnocess  ftat£ei< 
eertain. 

Sotii«m»kc  lui  iiJcUioo  through  i&c  njtegumeui  piimlkl  to  Ifac  fjneebarder  of  (he  Ud,  vtiditei 
out  liQe  remov^rd  from  it,  Jovrn  14  the  muscle.  Tbejr  then  aei£«  the  orbjtnl  bonier  of  the  wih«4 
and  ,9^parate  the  cutis  fWim  the  drbiciJariBt  i<o  thnt  a  broad  and  ileep  pueket  is  fonned  io  Ihi 
Intcgiiment  Then  the  i?nd  of  a  thrt^di!*  amitd  with  tB^o  needk'*.  b  entervd  (oto  the  ooUr  AP^d 
the  TTouud  thu4  fontit'd,,  behhid  the  fibers  of  the  orbicuUris,  mid  nloag  the  anterior  fturf]ic«u(ii 
cartilage,  down  to  the  bottom  of  the  pocket  in  Ujc  iotegfumeiil,  wLore  the  tiwdle  i»  thrust  thmwfi 
This  other  end  of  the  thread  la  entered  id  the  pQcket  of  tJie  intcf^ument^  in  fnHit  of  tbe  mi]iad«,«4 
pushed  Lhrouj^h  the  skin  nif.iiirihe  firtil  hgature,  wheti  tbe  (wo  epdi  nr«  fiistctied  bj  «  ^irtp  af  t^lb* 
BLTO  pluftter,  A  necoad  Ligstiirc  is  placed  aroond  ihe  fibers  of  tbo  orhieitlaftA  in  a  verj  nmM 
WSJ,  and,  by  tying  it,  the  tiiuacle  ta  drawn  m  a  atgxag  line.  The  reaalt  ii  a  drawing  away  ^  lU 
edge  of  the  t id  from  the  globe.    (Botfman.) 

Others  Ugate  id  the  follow mg  manner  ;  with  lh<r  lid  eompleteljr  e^erl^i  tb*7  iDtrvduOf  tiil 
p^dfl  of  the  ligttturc^  armed  wtth  cui-red  needles,  through  the  whole  tbteko^  of  ihv  idt,  Tbi 
u  done  in  such  a  mauner,  that  one  of  the  threads  eaters  at  the  deep<^at  part  of  thm  palpvbrtil  Hsld 
poiMng  through  tbe  convex  border  of  tbe  tarsal  cartilage ;  but  thti  oibcr  ligaturi^  pM3c»  tbroia^ 
the  palpebral  ligament,  at  tiome  diatanee  from  it.  When  this  hns  been  done,  tbe  two  ^rmj 
threads  are  pushed  on  ihroiigh  the  outer  inciiion^  back  to  the  anterior  purfareof  tbecaititif^ 
n&der  the  muscle,  toward  the  border  of  the  Ud,  and  are  brought  out  ebi«i  to  tbe  outer  hp,  ab<4 
two  lines  apart.  They  are  then  tied^  and  the  border  of  the  lid  ts  thus  turned  out.  After  three  d^^ 
tbe  ligtttgre  m&y  be  removed.  We  should  be  oareful  not  to  leatc  onjr  portion  of  the  ibrt* 
behind.  If  tbia  be  done,  slight  ulcerations  will  resntt.  The  afoidunco  of  these^  and  the  fact  tfai 
uo  external  cicatrices  are  caust'd,  are^  withuut  doubi,  important  adrantagt-g  in  this  metbod 

Where  we  only  require  a  temporary  effect — where^  for  example,  tbe  eotropion  is  ■ipLtosafii 
r?ftuUin|[^  from  fln  ophthalmia,  which  will  evidernly  be  subdued  in  a  tery  short  time— wi&  uhJ 
■ometimes  attain  the  debited  eud  bv  taking  a  broad  fold  of  ip tegument  from  the  lid.  betireen  tit 
arms  of  un  vutropion  iiprio^- forceps.  {Bona/bn£*)  This  forceps  is  on  the  principle  of  tbeiiiM 
Jlnes,  but  iufitcad  of  being  toothed,  the  extremities  are  slighlly  roughs  in  order  that  LLer  mA| 
tukc  boUl  better.  Whi'n  the  mnt^cle  contracts  vcrj  much,  boiiveveri  ibey  are  apt,  in  time  tob» 
BOmewhai  displaced.  It  ia  well,  thercfutT?,  to  ultor  the  position  once  or  twice  during  the  dif,  stid| 
beaiden^  not  to  allow  1  he  pr^^Aiire  to  he  always  on  the  a^me  part,  changing:  tbe  pod^itionnf  tbt 
instrument  as  much  ns  pnsjjiiblc.  Sf^ne?i  fine;*  (  rtn/tin  press  through  the  skin  too  ea^llr^  and  eieilt 
loo  severe  pain,  to  be  useful.  Foldiug  the  integument  with  ii  Alrip  of  linen,  fastened  ou  the  tai 
by  cuUodiou,  is  lesd  troublesome,  and,  at  leu^i,  quite  &s  efficacious.    {JSi/uptnan,  ArU.) 

Such  a  piece,  one  and  a  half  inches  lon^,  and  half  an  inch  broad,  may  be  fastened  on  tbe  lid. 
with  one  end  below  the  inner  angle,  between  the  furrow  of  the  cheek  and  the  tarsal  cartilagCp 
and  then  the  other  placed  opposite,  the  skin  having  been  previously  drawn  toward  the  first  point 
of  insertion.  Penciling  the  part  with  collodion  is  said  to  increase  the  traction,  by  the  grail 
shrinkage  caused.    The  tears,  unfortunately,  soon  loosen  the  plaster. 

6.  The  traction  of  cicatrices  which  have  occurred  on  the  lid  is  imdoubtedly  per- 
manent. Caustics  have  been  applied  to  the  integument,  in  order  to  cause  these  litt^f- 
but  more  frequently  the  scissors  or  knife  has  been  used.  Sometimes  a  horizontsl, 
sometimes  a  vertical,  piece  of  integument  has  been  said  to  be  the  proper  shape  ft* 
removal     In  order  to  increase  the  effect,  it  is  necessary  to  bold  the  lid  in  the  d^ 
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[  abducted  podtioii  hj  itri|MS  of  pliu^ter  tiU  tho  final  lie^ling  of  tbe  wound. 

f  ttiis  prec3iudoJi  tie  not  obflerved^  the  result  is  apt  to  Ml  short  of  our  expectntiona, 
f  dmult&aeoiiB  exaectiou  of  the  denuded  portion  of  the  circular  muscle  {Giml^) 
I  fcmrcelf  neceasArj. 

Mjuij  laj  the  greatest  stress  upon  the  horL&ontal  stretching  of  the  middle  zone  of 
i  uiic^ment  of  the  lid,  since  this  is  geiieroUj  the  most  rdaxed,  particularly  in 

I  of  the  lower  lid- 
In  order  to  attnln  the  greatest  amount  vf  horizon tal  teur^ion,  in  the  zone  of  tho 
<36?la!]an  of  the  lid,  it  baa  been  reeomtnetided,  very  recent  I  j,  to  excise  a 
eiiJ*r  instead  tif  an  oval  piecej  from  the  integamisnt.  Its  base  is  from  three  to 
lon^,  arid  rnns  parallel  Vy  the  free  margin  of  the  lid.  For  this  purpose 
>Fiig«  71)  A  h or u -spatula  h  placed  under  the  lid,  one  and  a  half  Uues  removed 
^  tli«  outer  lip.  An  incision  is  maile  parallel  to  it ;  thnt  \%  ulmost  horizontal 
\  mcUaon  on  either  side  is  one  to  two  lines  distant  from  the  eonnnii'sure.  Wlien 
I  haa  been  done,  the  triangle  is  completed  by  two  incision?  converging  toward  the 
orbital  border,  aud  the  inte;^nment  is  dissected  up  and 
F^f  n,  remoTed.      If,  in  old  people,  the  reloration  ertends 

quite  regularly  toward  the  orbital  niuscukr  arch,  the 
flap  shouiJ  be  shaped  like  a  pointed  arch-  The  sides 
of  the  wound  should  be  nuired  by  two  or  three  inter- 
rupted auturefl.  The  horizontal  incision  is  left  to  heal 
I  spontaneously*  The  cicntrii  is^  of  course ,  T-shaped. 
The  lateral  sliortening  of  the  lid^  in  eases  in  which  ihe 
palpebral  fissnre  was  only  modt^rately  large,  is  ?aid  to 
be  of  no  d bad  vantage*  But  where  the  entropiun  was 
eombiDed  with  narrowing  of  the  palpebral  dssure,  this 
latter  should  be,  at  the  same  time,  or  previously,  re- 
moved by  a  eanthoplastic  operation.  (Graffe,) 
Olfcers,  iu  entropion  of  the  lower  lid,  place  the  base  of  the  triangle  to  be  excised 
bout  the  external  c^immissure.  They  first  split  this  horizontally  for  a  distance 
fi>ur  lines,  and  then  make  two  incisions  through  the  integument  from  the  lower 
Ei|«r  of  the  wound,  converging  ilownward,  and  then  dis'^eet  up  the  triangular  flap 
the  mnscle.  The  inner  border  of  the  wound  b  then  united  to  the  outer  by 
arittw  and  thus  the  lid  is  stretched  somewhat  diagonally,  and  also  lifted  up.  This 
illod  is  yery  highly  spoken  of  where  the  entropion  depends  ehte^y  on  shriitk^e 
\  c^onjunciiva  and  cartilage,  and  is  accompanied  by  blepharo- phimosis,  such  gi 
I  oecmra  after  trfichoma*    {Buseh.} 

tt  Ihtf  tftrBAl  e&rtiiigs  li  shrtmketi  in  etitropioti  of  the  tipper  hd,  a  triiiDgalsr  flap  is  first 
L  irvm  the  middle  of  tho  integument,  tbe  base  of  which  la  turned  towjird  the  free  border, 
[  Fi^.  71*  Then  Ibe  exposed  portion  of  tbe  orbicularis  is  draifged  away  by  a  book,  and  a 
*r  incision  mode  in  tbe  aurfaee  of  tbe  cartilage,  but  with  tta  bafle  toward  tbe  orbital 
fi,  and  extending  witb  its  apex  cloiie  to  the  free  border  of  tbe  Ursal  cartilage,  witbout,  bow- 
;  iJif  tding  il*  Tbe  palpebral  (^njuncdra  ii  to  ba  preserved,  tbe  cartilage  being  ■flparate4 
I  It  by  tbe  knife.  The  wound  is  closed  by  eereml  sutures,  which  driiw  Ibe  sides  of  tbs 
I  logetber  in  a  vertical  line.  Tbe  middle  ones  aUo  faalfiD  the  flupcrficial  layers  of  tbe  edg0 
I  in  the  csrtilage.  (Cra^t.)  UtiFortiinatelj,  the  closure  of  the  incision  in  the  cartilagOp 
'  'A  ioldiiif  ita  horizontAl  baais,  \a  uot  possible.  Tbia  preveat«  tbe  complete  beiihng  op  of  tbtr 
PcrfiApa  If  a  piece  be  cut  from  tbe  cartilage,  shaped  like  a  myrtle  leaf,  with  a  vertical 
«d  vitli  the  sldea  bulged  out  Enora  or  leaSj  accorditig  to  requiremeota^  it  would  ouaw^r 
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It  has  rect^utlj  bam  pn^pasod  to  extiqmt©  the  e«rtilage  of  the  M  completely,  ur 
case  it  ie  reiy  much  degeaemtcd  and  curved.  To  thb  end  we  sbcmld  do  at  flm 
siXActly  as  in  traospluntatiuu  of  the  Uair-folUdea.  If  tlie  itntejior  t^urfdw  of  ^ 
cartilagy  b  tJitm  dtniuded  Uj  ttie  Bemiliinar  section  from  tbe  integiimeiit  of  the  lid, 
tbe  tajmd  cartilu^e  should  b«  detached  lonu  tl^^  conjimetiw  by  me^n^  of  a  scdpi^ 
be^nmng  at  the  wound  of  the  ed^e  of  the  Lid.  aod  bti  leinoveti  bv  means  of  i^ 
8<jr&  lis  til  as  itH  ^ti  peri  or  border,  and  then  the  reEulting  aemiliinur  optmng  m  the 
intt*gumt!nt  to  be  closed  by  miturea,  and  a  suitable  biuid^igu  appJiwl  (/^> 

fi  If  we  do  not  attiiin  the  desired  resulta  mtb  tbe^  operutloBi,  tlii'iv  ruiuiifi 
nothing  to  be  done^  ejtoept  to  reniOTe  the  hair-folUdea. 

T-  If  phtliisiu  or  estfrpation  of  the  globe  is  tJje  catiM  of  an  e^ntropion  WLich  ii 
distiirbiiig  and  diingeroas  to  ibe  eye,  on  aoeount  of  the  tUTnlug  inwnrci  of  tlie 
ladshe^^",  it  will  be  Ihs^I  to  Ina^rt  an  artiiioial  eye.  An  operation  is  almoist  alwiys 
fiuperEuona, 

Ai)th«ritiea«<-//im/^p  KnLiik1i«iten  iidd  Mi&sbtldungen.  I.  BerUn.  IH^.  B.  IBO,  12>,  lt9,  l^ 
— Jfofivrtfiij,  TrAit^  d.  mal,  d.  jetii.  TroduU  p.  VVaflomoul «!  Te*leJitj,  L  Paris.  IS5«.  P.  3('T,  ^R^ 
— i?<5*mar*r*r,  Trait^S  d-  idj^U  di  jeu«»  Pans*  IMT,  P.  44^  ftO.^-Arli,  Die  KnuikbeLteii  d<M  Auge*^  Ifl, 
Pr(fcg.  lfe5(J,  S.  aa5  ;  A.  r.  0.  IX,  1.  S,  94;  Zeit^cbrift  der  Wieti*r  Atrrvt*.  IftKl-  Woc4r*iibktt  S.  ST. 
-^^Umtg,  Opbtb-  If.  a.  tt08,  U23.'-(?™^c,  jt  f.  0.  S.  I.  S.  5^2J,  iS3,  £^.— ^ik^ohI,  L'uDim^ 
mM.  18*11.  Kr.  27.— Hda^,  oach  Mnekoniie  I.  c  a  BUr— J3W«?A,  A.  t  0.  IV.  2.  S.  m. 
t&ecJii^  und  fS'^MMt^,  kl  Beabaebtangea.  I.  Wtoabitdt'i).  l&fll.  S.  S^  Coiigi¥$A.  ioterD.  Co^blfaJ 
Paris,  IsOiJ.  P.  %il.—S^itidi,  CImica  di  Genera.  Rioaaumo.  Tprin«.  ISd.").  P.  !:;£.— £b«,  A*  rOi« 
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5.  EoTRoproir. 

Pathology  and  8ymptom8.~The  eyersion  is  sometimes  confined  to  one  part 
of  the  lid.  Generally,  however,  eotropion  is  in  so  far  complete,  that  the  whole 
leiic^th  of  the  edge  of  the  lid  is  in  an  improper  position.  Ectropion  affects  tlie 
low^er  oftener  than  the  npper  lid,  and  is  sometimes  fonnd  on  both  lids  of  one  or  both 
eyes. 

There  are  several  degrees  of  eotropion.  The  lowest  form  is  only  a  lifting  np  of 
the  inner  lip  of  the  lid,  an  inexact  fitting  of  the  border  of  the  lid  on  the  globe, 
la  otlier  cases,  the  margin  of  the  lid  appears  really  tnmed  ontward.  On  closure  of 
tlie  eyes  the  border  of  the  healthy  lid  meets  the  most  anterior  portion  of  the  inner 
surface  of  the  affected  lid,  and,  as  it  were,  pnshes  between  this.  In  case  both  lids 
are  affected  in  the  same  way,  the  edges  meet  at  an  acnte  angle,  which  looks 
•Interiorly.  True  eversion  of  the  whole  lid  may  be  described  as  the  third  degree. 
^e  affected  lid  is  tnmed  vertically  upward,  and  the  surface  of  the  border  of  tiie  lid 
look  downward  or  upward,  as  the  case  may  be.  On  the  closure  of  the  lid,  the 
l^^iUthy  lid  meets  the  palpebral  conjunctiva  where  it  is  turned  over,  and  its  periphery 
renriains  exposed.  The  outer  commissure  gener  illy  appears  distorted  at  the  same 
^***ie.  In  ectropion  of  the  lower  lid  it  sinks  downward  considerably,  bnt  in  ectropion 
^  ^be  upper  lid  it  is  pnshed  forward.  In  the  highest  degree  of  ectropion  the  lid  is 
^^ttUy  everted.  It  is  then  placed  at  an  obtuse  angle  to  the  surfiEUie  of  the  globe ;  its 
P^^^terior  surface  hns  become  its  anterior,  so  that  the  half  of  the  coi\junetivol  sac  is 
^^Posi'd,  and  the  globe  cm  not  be  covered  at  nil,  or  with  difficulty. 

^s  will  be  nnderstood,  these  foar  degrees  cnn  not  be  accurately  di^^tinguished 
fr^m  e'ch  other,  but  are  connected  by  numorons  intermediate  yarieties.  Eversion  of 
th^  l.J^  moreover,  not  unfrequently  arises  from  a  previous  turning-out  of  the  border 
of  the  lid,  and  a  mere  lifting  up  of  the  edge  of  the  lid  often  precedes  this. 

The  increaM  in  degree  of  ectropion  then  appears  to  be  induced  by  the  continuance  of  the 
existing  causes,  but  especially  by  the  altered  action  of  the  orbicularis,  caused  by  the  false  position 
of  \be  edges  of  the  lids  with  relation  to  each  other.  In  case  the  edges  of  the  lids  meet  at  an  acut* 
angle,  looking  anteriorly,  the  principal  part  of  the  muscular  fibers  push  them  forward  with  great 
yo^er.  The  fibers  of  the  orbicularis,  next  to  the  edge  of  the  lid,  with  the  subtarsal  muscle,  are 
much  too  weak  to  balance  this  pressure.  They  can,  therefore,  only  shorten  themselves  by  com- 
pletdj  ererting  the  edge  of  the  lid,  which  has  been  before  simply  turned  outward. 

The  changed  position  of  the  edges  of  the  lid  to  the  surftce  of  the  globe  inter- 
feres with  the  proper  carrying-off  of  the  tears.  If  the  lower  lid  i«  in  a  condition  of 
ectropion,  a  very  large  quantity  of  tears  collects  in  the  deep  furrow  between  the 
inner  nurface  of  the  lid  and  the  ^lobe.  The  eye,  therefore,  seem«<  to  be  suffused  in 
tears,  especially  when  any  irritant  acts  upon  them.  An  immediate  consequence  of 
this,  as  well  as  of  simple  lifting  up  of  the  upper  border  of  the  lid,  is  impairment  of 
vision,  on  account  of  the  unequal  moistening  of  the  cornea,  when  the  lid  closes.  In 
the  severe  form  of  ectropion,  especially  of  the  lower  lid,  the  tears  collected  run  over 
In  great  quantity,  and  cause  excoriatiou  of  the  cheek,  inflammation,  and,  as  a  further 
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confleqneneef  slirmkage  of  the  Intcgnnient  Thli  Utter  causes  m  focraai^  m 
degree  of  the  ertrapiun.  The  effect  of  the  atmo?ph<*nfi  air,  rmd  of  other  eit 
irritanta  Dpon  ox|iL>^4^  portions  of  the  oonjunctiya^  or  eren  of  the  comeA,  It^ 
flaal]  j^  altbongh  slawly,  to  flimilar  morbid  changes  with  entropien.  The  eonjia 
tira  L^  kept  in  a  cunstunt  state  of  Itrttation,  and  become^  hjpertr^tphie^.  It  ii  i 
with  iDdomtef]  epirhelitiTn^  and  ^jullj  flirivelfi,  while  the  c^artitag^,  which  bi 
iiflTected,  fttropbie:^,  and,  being  distorted,  eontraots  and  hardens.  The  greater  i 
the  oorr^ea  then  acquires  a  pimnocs  c* edition,  if  it  be  not  tiynred  orde*troj*d1 
ukeratioi),  from  tb«  repeat^  attacks  of  mSamraation ;  added  to  all  this,  in  tht^  LtlH 
stage?  of  the  teverer  forms  of  eetro|>i»m^  shrinkage  of  the  lacbrjinal  fiao  occ^r*,  Ttiii, 
if  not  fijled  up  for  jeara,  be^^omes  smaller  and  smaller  irith  degeneration  of  '\U  ws]l% 
and  ia  finally  incapable  of  fulfilling  ita  fnnotions.   {A*  Web^*) 

Caiwea.— The  oansea  of  ectropion  are  Tery  different. 

1,  In  ir^olsted  c^esi  weakneea  or  actual  paralyaia  of  the  orMcnlans  tnnscte  i 
duef  oan^e« 

ThQ$,  diseases  of  the  brain  or  lesion  of  the  facial  nerve  may  be  the  cansc^  ( 
lytic  e^rophn).  In  the  lowest  forms  of  paresiB,  the  morbid  condition  is  ma 
noticed  hj  not  qnite  bo  dose  a  fitting  of  the  edge  of  the  lid  to  the  globe,  snl 
some  hindrance  to  the  perfect  carrjing-off  of  the  tears.  In  the  higher  fortsM  1 
paresis,  however,  the  lower  Ud  hangs  down  Jooaety,  or  actually  turns  over,  wfaQl 
the  npper  Ud  Is  pulled  np  by  the  i^vat^r  palpebra  ^itp§ri&ru,  and  thas  the  globe  I 
espostfd  {partly th  lagophthfilmia,) 

On  the  lithe r  hand,  impalnnent  of  the  function  of  the  orbicolaris  may  ari^  Ni 
changes  in  tlie  fibers  tbemsolveSi  especially  from  their  atrophy.  It  may  occor  bom 
preTious  infiammation  of  the  lid,  absceiiseS}  &c*,  also  ^om  excessive  distention  of  41 
lids  f^om  orbital  tnmors,  &o.  ^ 

Weakness  of  the  orbicularis  is  generally  a  mark  of  great  senile  change.  Indoti 
falling  down  of  tlie  lower  lid,  in  very  old  people,  is  no  very  rare  occnrreneef  eifiii 
oially  if  the  person  has  si:ffered  for  a  long  time  from  chronic  conjnnctivsl  catarrh 
Tlien  the  cartilsgo  is  also  generally  affected.  It  becomes  relaxed,  lo^i  its  fimuii^ 
la  disrcnded,  and,  con^eqoently,  does  not  fit  close  to  tlio  globe.  The  beginning  bI 
tlje  afFec!tl(pn  in  F^uch  cases  is  frequently  an  eversion  of  the  lower  lachrymal  punotuB^ 
The  running  over  of  the  tears  thus  caused,  leads  to  inflammation,  and  snhseqaeiu|i 
to  shrinkage  of  the  integumentj  which  may  canse  an  increase  in  the  morbid  co» 
ditto n  {senile  ectro^pion).  J 

2,  Belaxatioii,  softening,  and  particularly  distention  of  the  cartilage  of  the  Ji£ 
Cfinscs  severe  trachoma  to  be  a  Ik'nitful  source  of  ecLropion,  Evereton  of  the  lid  9 
^Q^fj  apt  to  occnr  under  such  circumstances,  if  fi>r  Pnme  time  during  the  itiflaniinp 
tion,  great  swelling  of  the  ocular  conjunctiva  existed,  or  s^pasm  of  the  lid  from  afif 
cause  whatever.  The  intlarnmatory  relaxation  of  the  cartilage  is  combined  wift 
some  elnngjilion  of  the  edge5  of  the  lids,  and  this  increases  markedly,  if  any  preseati 
be  everted  on  the  lids  from  behind,  forward.  The  edges  of  the  lids  do  not  fit  aod* 
rutely  on  the  eye-ball  after  the  swelling  has  subsided.  They  are  everted  under  thi 
pressure  of  the  orbicularis.  At  length,  the  lower  Ud  becomes  completely  everted,* 
that  the  swollen  palpebral  conjunctiva,  which  is  roughened  by  tracbomatons  granfi^ 
hilions  ifl  exposed,  while  the  upper  lid  hangs  loosely  on  the  gin  be  {fttr^^n  luiuri^m 
or  mrftom'itosum,) 

8.  Ectropion  also  arises  in  an  acute  form^  in  the  courae  of  blennorrhea^  pjor 
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rhiBa,  dipbtheritis,  in  general  in  ooxJonotiTitiB  which  is  accompanied  by  seyere 
cbemoais.  If  the  lid  be  not  immediately  replaced,  the  cartilage  becomes  gradually 
distended,  bnt  especially  the  border  of  the  lid,  which  is  the  tensest,  and  the  lid 
becomes  incapable  of  preserring  its  normal  position.  This  is  more  apt  to  occnr, 
becanae  the  exposed  portion  of  the  coxgunctiva,  together  with  the  snb-coi\janctiyal 
dssne,  is  not  anfreqneotly  hypertrophied,  on  account  of  the  commencing  strangn- 
lation  of  the  conjunctival  swelling,  and  from  the  mechanical  hyperaamia  thni 
induced,  and  remuins  like  a  puffy,  hnrd  tumor. 

i.  In  the  same  way,  ectropion  of  the  lower  or  both  lids  sometimes  occurs,  when 
large  morbid  growths  occur  in  the  orbit,  or  if  the  globe  increases  much  in  size  from 
any  cause  whatever.  The  lids  are  bulged  forward,  more  and  more  distended,  and 
their  closure  is  even  prevented.  At  length,  either  the  tumor  or  the  globe  is  pressed 
cot  of  the  palpebral  fissure,  and  thus  everts  the  edges  of  the  lids  (meehanieal  ec- 
tropion). 

6.  Wounds  which  entirely  divide  the  lid  in  vertical  or  oblique  direction,  as  well 
u  ulcers,  cancerous  growtlis,  lupus  of  the  commissures,  are  also  a  source  of  me- 
chanical ectropion.  Recently,  ectropion  of  both  lids  has  often  occurred,  as  a  result 
of  cutting  through  the  inner  palpebral  ligament,  in  the  treatment  of  some  afft:ctions 
of  the  lachrymal  sac. 

6.  Most  frequently,  however,  a  shortening  of  the  integument  of  the  lid,  or  a 
stretching  of  it  by  a^'acent  cicatrices,  is  the  cause  of  ectropion  (tymptomatie  ec- 
tropion). The  lower  lid  is  particularly  subject  to  this  sort  of  ectropion,  on  account 
of  the  shortness  of  its  integument,  and  the  want  of  firmness  of  its  cartilage.  Yet  the 
upper  lid  is  often  everted,  and  even  fully  turned  over,  by  cicatrices. 

a.  Chronic  ophthalmia  is  sometimes  the  cause  of  siiortening  of  the  integument, 
particularly  when  accompanied  by  lachrymation,  or  abundant  secretion  of  muco« 
purulent  material,  and  the  integument  is  thus  kept  constantly  moist.  The  latter  is 
then  gradually  covered  by  a  layer  of  inflexible,  often  fissured,  epidermis,  while  the 
oorinm  itself  becomes  hypertrophied  and  subsequently  shriveled,  and  is  shortened, 
perhaps,  after  the  cartilage  is  relaxed.  This  shortening  is  relatively  slight,  being 
only  sufficient  to  produce  ectropion  in  the  lower  lid. 

h.  Shortening  of  the  integument  is  more  frequently  a  consequence  of  losses  of 
substance,  with  the  subsequent  occurrence  of  cicatrices.  Lacerated  wounds,  followed 
hy  suppuration,  scalds,  burns,  cauterizations,  confluent  small-pox  and  eczema,  erysip* 
eUfl,  abscess  of  the  lids  with  ulceration,  or  gangrene  of  the  integument  of  the  lid,  are 
remote  causes  of  ectropion.  The  greater  portion,  or  the  whole,  palpebral  integu- 
ment is  replaced  by  cicatritial  tissue,  according  to  the  size  of  the  loss  of  substance, 
or  quite  broad  and  thick  cicatritial  bands  arise,  which  are  either  situated  entirely  in 
the  integument,  or  are  drawn  over  from  one  point  to  another,  and  lift  up  the  integu- 
ment in  folds. 

e.  Caries  of  the  bony  orbital  border  is  very  important  in  this  connection,  on 
account  of  its  frequency,  as  well  as  the  severity  and  obstinacy  of  the  ectropion  caused 
by  it  In  consequence  of  this  affection,  not  only  is  a  great  part  of  the  integument 
which  baa  been  destroyed  replaced  by  cicatrices,  and  thus  considerably  shortened, 
but  the  cicatrix  involves  the  cartilage,  which  is  generally  distorted,  and  a  portion  of 
the  tarso-orbital  fascia,  and  is  immediately  connected  to  the  bone.  Caries  most  fre- 
quently occurs  on  the  lower  and  outer  portion  of  the  bony  orbit 

J.  Large  cicatrices  in  the  cheek,  brow,  or  temples,  may  also  cause  ectropion,  by 
traction  on  the  normal  integument 
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Treatmeilt»--The  mam  todkatlons  are  to  be  fulfilled  Bf  id  entropion.   The  I 
meBt  naturallj  Taries  in  ac^?j>r<laiict?  with  the  cimse  uf  the  afft^ctioD* 

1.  In  acate  and  flarc^imafcose  ectropion,  ihe  proper  treat nieai  (*f  tbe  mflammi 
and  the  repla^^ement  of  the  lid  are  often  suffldent  to  remove  the  sfffctSoB,    In  i 
greater  cumber  of  case*,  however,  an  appro [*riate  bflnda^e  shoald  be  appliod  j 
worn  for  s^mie  time.     If  thb  treatment  bo  paiientlj  aa  1  careftilly  eooGncted,  ilj 
vtXen  sufficient^  even  where  the  border  of  the  lower  lie]  is  fi^Tiiiderabl  j  eJoa^te 

2.  It;  In  eiicli  ca-^es,  or  after  atteinptB  at  relief  hj  uperatioii  in  entropiwo  J 
other  caMie%  the  border  of  tlie  lid  retJTnins  a  little  lifted  np  from  the  gl^be,  nsfrow 
the  palpebral  fissure  oiten  does  excellent  so  nice.     Ft^r  thia  purpose  i  he  surface 
the  borders  of  one  or  both  oommissurea  should  b©  freahened,  without  injanag  | 
cilia,  and  made  to  adtiere  by  means  of  sutures. 

The  same  method  maj  be  recommended  in  ?HgIit  degrees  of  senile  and  in  ] 
Ijtic  eelropion.     In  the  laiter  varietur  it  is  the  only  aieans  (a  cur©  of  the  para 
being  impossible)  to  somewhat  improve  the  condition,  and  to  protect  the  «s 
eye.    Narrowing  the  fissure  is  alao  dotia  for  the  sake  of  the  appearance,  in  orde 
mask  actual  or  apparent  prominence  of  the  eje-balf. 

Where  symptomatic  eotropron  is  threatened  from  krge  losses  of  snb^trmce  inl 
integument  of  the  lids  or  neighboring  pi>rrion  of  tbe  fnee,  from  burns,  or  th^  llk«,  I 
is  advisable  to  cause  nearly  all  of  the  palpebral  fissure  to  unite,  and  to  keep  It  oniu 
daring  the  eontractiog  of  the  cicatrix  of  the  integument*     For  this  purpf^s*  ne 
the  entire  lenjKrth  of  the  border  of  th^  lid  shonld  be  pared  off  or  freshened,  pf> 
the  outer  lipa,  beginning  at  the  lachrjinal  ptinctum  and  contmuing  to  a  point  I 
the  outer  commiaanre^    Then  they  are  iinlted  by  five  or  six  sutures.    In  order  to  f 
in  the  maintenance  of  the  cicnirices,  the  palpebral  ^satire  shonld  he  frequently  pesd 
with  collodion.     Some  mouths  after^  when  we  do  not  fear  any  further  contr 
of  the  cicatrices  of  the  integoment,  the  edges  maybe  easily  separated  upon  a  dirt* 
( Dilro  (/,  Ma  u  vezin. ) 

In  the  same  way  the  soture  is  the  means  of  onring  ectropion,  caosed  by  tran 
or  ulcerative  sepftration  of  continuity  of  the  lids  or  commissures.  If  the  ed^es  of  I 
fissure  are  already  hardt-ned,  they  shotild^  of  course^  be  first  fresh et;ed.  Bat 
they  are  formed  by  an  irregular  rii^id  cicatrix,  it  is  well  to  renii>ve  this  by  a  cuf 
incision  before  the  reunion  is  attempted.  It  hardly  need  be  said  that  the  freshetiiii 
under  such  cifcunistances,  *houid  exteud  tlnvm^^'h  thy  wliole  tijickness  vf  the  ! 
The  fresheniui;  and  isubseqiient  iinion  of  the  inner  portions  of  the  border  of  thsSw 
alao  gives  good  re-ult«,  where  divi'iion  of  the  inner  palpebral  lig-ament  wms  the  cioai 
of  the  ectropion.  Yet  the  muscohir  action  *som§thnes  opposes  it*  The  iafejuroaii^ 
is  strongly  pushed  forvvurd  hy  the  circular  fibers  after  the  fresheumg  of  the  commit 
sure,  but  the  mucous  niemhnmc,  with  the  caruncle,  is  dnwn  a  ft' ay  from  the  p<irticMi 
about  the  lachrymal  sac,  tlje  edges  of  the  wiumd  are  stretched  open,  and  thnisttp- 
purition  ofien  occtirs  at  the  angle  of  the  eye.  It  i^  therefore  necessary  loeiert  soiO* 
pressure  upon  the  an^jular  re^iion^  in  orler  to  keep  the  parts  separated  astnnchi* 
possible.  A  firm  piece  of  oharpie,  aboot  the  i^ize  (>f  a  filbert^  answers  for  thispuP' 
poi*e.  It  Is  laid  on  the  inuer  an^le  of  the  rye,  and,  after  rarefuBy  Jlliing  the  ufbK 
with  bits  of  cloth  or  char  pie,  is  pre^^sed  upon  the  stractnres  beneatb  bj  a  flannil 
bandMge  tightly  drawn. 

It  13  very  good  practice  to  prevent  movements  of  the  lids  after  any  operaM 
upon  them,  by  Applying  a  protective  bandage,  Thi'^  should  never  be  neglected 
during  the  first  part  of  the  healit^g  period.    The  orbtcnlaHs  always  tears  WBi 
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drelelket  the  edg«9  of  the  wounds  and  maj  thtis  inflaence  the  proceM  of  cicatrization 
tery  pd  favorably* 

A  further  important  rule,  for  all  oases  in  wliieU  on  operation  does  not  protnbe  a 
(^ffiplete  restoration  of  the  normal  position  and  funotloD  of  the  lower  lid,  is  to  silt 
up  tb«  lower  eanalicnlai*^  in  order  to  amist  the  carrying-off  of  tbe  teara*  {Bowman.} 
If  there  be  alrea^lj  eome  oonrraoiion  of  the  lac'hrjmal  sac,  we  should  endeavor  to 
mlntj^e  it  bv  fystematia  probing,  fli  la  enfltomary  in  the  treatment  of  blennorrboaa 
of  the  kobrynml  tad* 

In  opetfttioEis  Id  tb©  lid,  the  tnlerrapted  •«tare  is  always  to  be  preferred  to  the  continuous. 
fhi  Isi^r  preisea  greatly  on  Uie  uDdertying  porLB,  BDd  ulmoBt  alwaya  caufies  fluppiiration ; 
ii  h  entirely  untiecefts&ry* 

Thi  §Q-caMed^l  de  I*laf€rict,  also  improperly  Dumed  tia*ffnus,  makes  the  best  suttire.  For 
lio  parpotei  ouiy  rery  5ne  threads  sbuulij  be  u^edt  and  thes«  should  be  softened  m  warm 
vslirbe&rt  utiag^  They  bare  so  advaotnge*  aot  to  be  ovei^estimftted.  in  not  cnuiimg  soppumtion, 
ud  nay  tberef^ire  be  left  iOf  longer  than  atlk  or  Hnen  sutiu^a.  Tbe  wound  frequently  beala 
ffittadat  Mppnration.  At  any  rate^  a  farmer  union  may  bo  eitpeeted-  (PiUfitffvani),  Howeverp  they 
4a  Dot  tusirer  as  autnres  for  tbe  coojunctiira  or  globe*  since  they  are  too  itiff,  and  oaiise  irrita- 
t«ia  at  prepare, 

3.  Id  eecropion  of  the  lower  lid^  caused  by  elongation  of  tbe  free  border,  with 
dist€iiti«n  tmd  relaiation  of  the  ciirtihige,  which  ctin  not  be  completely  relieved^  the 
MuDst  be  rendered  tenae  in  o  horizontal  direction^  and  at  tbe  satne  time  lifted  np, 
If  »l  bope  to  have  it  fit  the  eye-ball  again.  The  simple  narrowing  of  the  polpebrnl 
iwira  hm  almost  alway?*  abown  itself  to  be  insufficient. 

If  ft  be  accompanied  by  no  very  great  shortening  of  the  integument,  And  if  the 
(sargin  of  the  lid  is  tn  otber  reapecb*  normal,  the  eicision  of  a  triangular  flap,  from 
tbf  outer  portion  of  tbe  lid,  and  closing  the  wound  by  sutnrea,  is  generally  suflicient. 
^^r  this  par  pose  the  edges  of  the  lids  in  the  ooter  eommissure  are  split  with  an 
iridtjctoniy-knife,  the  splitting  being  continued,  if  neceaaary,  with  a  scalpeL  Then 
'  ^angular  flap  of  integament  la  made  by  the  converging  inci^ionSj  which  ia  dia^eeted 
*ip  fhrm  th«  tissue  beneath.  Tbe  edgea  of  the  wound  are  then  nnited  by  sntare, 
^^  1  protect  ire  bandage  applied  until  adhesion  has  occurred.    In  order  to  lea.^n 

tbe  stretchings  it  ia  wcl]^  before  claiming 


W^l^ 


the  wound^  to  separate  the  inner  cdpe 
from  the  tissue  beneath  for  a  little  dis^ 
tanoe,  particularly  if  tbe  sub-cutaneous 
tissue  is  somewhat  thickened  from  pri> 
viotaa  irritations,  and  consequently  resists 
tbe  intended  pressing  ont  of  the  integu* 
tnent.  It  also  seems  ad  viable  to  some- 
what diminish  tbe  tension  by  keephig  the 
adjacent  parts  drawn  toward  the  cicatrix 
by  strips  of  plaster*  If  we  wish  to  aeeare 
a  great  elevation  of  the  lid  and  of  the 
commissurCi  the  tars&raphio  operation 
deserves  the  preference^  (Amrmtn^ 
Ora^fi),  Before  this  operation  is  under- 
taken we  ihonld  close  the  lid^,  brfng  the 
lower  one  into  a  normal  position ,  then 
thd  border  ia  pat  slightly  on  the  stietch 
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in  a  horiKontftl  direction*     We  ihonld  then  mark  with  inlt^  in  a  vertical  line,  th«  tUfl 
points  of  both  the  edges  of  the  lids^,  where  both  lid-mar^iia  fit  ea<:h  other,  when  thej     '^^ 

are  in  a  normal  position^  and  there  1b  a  slight  amount  of  tLmion  of  the  lo^er  lid.  ^ 

Then,  the  lida  being  kept  in  the  position  described*  the  interment  over  the  ODief  -^r-  «| 
0*'mmissure  is  lifted  np  in  a  horizon fal  fold,  and  aa  much  of  tlie  integument  of  thog_^  ^| 
lower  lid  verj  gradually  fastened  between  the  fingers  as  is  neeeesary  to  bring  the  lidE^ ^j 
into  itfl  normal  position,  and  to  elevate  the  outer  eomraieeare  to  the  level  i^f  the  innea 
angle.  When  the  breadth  of  tbia  horizontal  Ibid  of  integument  is  uIbo  indicatec^ 
by  two  lines  parallel  to  the  margin  of  the  lid,  we  begin  to  extirpate  the  portion  ofi 
tlie  integument  within  the  desiribed  boundaries. 

While  one  assistant  holds  the  bead  of  the  patient^  and  another  restrains  th^ . 
bleeding,  the  operator  (see  Fig,  73)  pushes  a  small  horn- spatula  under  the  oute 
eomtnisstire^  lifts  it  up  from  the  globe^  and  splits  it  into  two  layers,  first  thrusting  Ir  .^5q 
a  broad,  lance^shaped  knite  immediately  in  front  of  the  fascia  tarso-orbitalis^  an*  -^d 
then  enlargmg  the  wound  with  a  scalpel  on  both  lidS|  tap  to  the  vertical  bounda 
lines  (Fig.  72,  a  and  b). 

When  this  intramarginal  aplitling  ia  done  sufflciently,  the  lower  and  then  tt^=^«t 
upper  margin  of  the  lid  are  freshened  in  a  direction   inward  from  the   rnrtir    m\! 
boundary  line  for  about  one  half  to  three  qnarterH  of  a  line^  by  a  horizontal  incisioT^cj, 
The  whole  breadth  of  this  incision  falls  behind  the  lashes.     The  lower  margin  o/ 
the  lid  is  now  cut  through  in  the  vertical  boundary  line,  am!  down  to  the  cartilas«\ 
the  wottnd  elongated  until  the  level  of  the  horizontal  line  has  been  reached,     Tlie 
knifo  is  then  turned  in  an  obtuse  angle  looking  outward,  carried  on  parallel  to  tike 
njargin  of  the  lid,  and  beyond  the  04»ramjssur«  ib  turned  upward  In  the  shape  of  a^ 
arch.     (See  Fig.  72). 

The  npper  lid  is  treated  in  the  same  way.  The  horizontal  inckion  b  to  be  madd 
at  a  greater  or  less  distaraoe  from  the  edge  of  the  lid,  acc^^rding  as  the  outer  oommii^ 
sore  is  Co  be  more  or  less  elevated ;  but  it  should  always  be  ao  made  that  the  two 
run  together  at  an  acute  angle.  The  integomeDt  ehns  cirenm^^ribed  is  dissected  up, 
and  the  wonml  closed  by  three  or  four  sutures*  The  first  suture  is  plaeef)  elose  to 
the  vertical  boundary  line.  (Fig,  73,)  When  all  are  inserted,  the  curved  inciaiun  is 
changed  to  a  liorizontal  one* 

Tn  order  to  lessen  the  tension,  strips 
of  adhesive  plaster^  as  well  as  the  protect^ 
ive  bandage,  may  be  used.  Tbefl#  ar^ 
faatened  on  the  eheeks  and  forehead, 
drawing  op  the  integameut  tying  betweon 
them. 

When  there  Is  a  very  great  dilferenee 
in  the  length  of  the  edges  of  the  lids,  the 
result  of  the  operation  h  endangered  bj 
the  bulging  fi>rward  of  a  large  fold  of  the 
cartilage  and  the  fascia  nnder  the  sntnfie- 
It  is,  thsrefore,  advisable,  after  th^  separation  of  a  oircnmseribed  flap,  to  oat  ont  a 
piece  or  gusset  (Bwkhel)  next  to  the  onter  eommiasore,  who^^e  aiis  runs  ont  ward 
and  somewhat  downward^  and  whose  base  is  about  the  same  si^t  as  the  dt Serenes 
in  the  length  of  the  edge.^  of  the  Hds,  The  edges  of  the  incision  In  the  oartUage 
and  the  fasota  should  then  be  included  in  the  sntare. 

Cutting  out  a  V-shafH^d  piece  fh>m  ihe  middle,  aad  fh>m  the  entire  thicfci3«u  of  th»  Ed,  b  bo 


Fig.  73, 
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to  fa#  Keommended.  (Adamn.)  There  la.  geperallf  eotne  bulj^iig  iDi^ard  rtrnftlumg  on  the  mftrgii 
of  tke  lid,  which  mi*y  afft'Ct  the  carry itig-off  of  the  tears,  Bui  the  ehiqf  lUing  io  he  «;oDaideredj 
in  tncli  m  methnd,  is,  that  Cbo  outer  eoDomUsure  b  nut  elet^uted  in  the  e|>en«iioQ,  and  thut  th« 
*l>arteoed  mmrgin  of  the  lid*  csjieciaily  io  pfomintut  or  pnojectiiiif  eyes,  readily  turoa  oo  Ihs  lower 
portioD  of  the  god r exit j  of  the  globe— prerenti  the  cludiog  of  iLe  lida,  aad  may  become  a  sour^ 
of  irritotioD. 

The  attempt  to  care  an  eetropion  of  th«  kind  in  question,  bj  the  deitruetjon  of  a  portioD  of  th« 
paJpebnil  fold  by  cau^tict,  or  the  actaai  etatefy,  thai  ii^  by  caufiing  a  coatractiog  conjiioetival 
«ic*trix,  b  entirely  o^^elesB.  lo  aei  ere  «ctroploa  saeh  a  procedure  ia  eoiirelj  insufficient.  In 
vtigiji  cutset,  whicb  ma/  be  removed  by  the  traction  of  a  conjuocLiraL  cieatnx,  a  rery  largtf 
dcsimciion  of  the  i^ojutjctiva  must  take  place,  atid  this  eoJangera  the  functjons  of  the  eye. 

Some  tllejupt  to  render  the  conjunctiv^a  tense  by  a  kind  of  Iraoaplatitoitioo,  atjd  *peak  highly 
of  the  r^e»uit«f  especially  in  sen  He  aiid  «arcomatonB  ectropion.  For  thia  purpose  the  tarsal  con* 
funetiTa  ia  eatireiy  ftepamlcd  from  the  inner  surface  of  the  cartilage  for  about  eight  hues,  sud 
tJtuen  ibe  integument  ia  cut  through  externally  along  the  amveJC  cartihtginuu*  border  to  the  breadth 
€if  tlic  lid.  Aa  much  of  the  eoujunctiva  m  may  be  oeceswry  ia  brought  through  tbia  h.naure  aa  a 
tmi«reFse  fold,  and  fastened  by  harelip  needici  ptsacd  in  croKwi^je,  Thiii  fuld  ia  allowed  to  heat 
Ubere  {Dufinha^A^  A^iifMrr.)  Unfortunately,  thia  method  pay  a  no  regard  to  tbe  elongation  of  the 
Awr^D  of  Ifae  lid.  Where  ihta  latter  can  be  relieved  without  an  operation,  after  replacement  of 
thm  ltd,  tbe  abore  procedure  aeetnft  fitiperSuouit  and,  where  we  can  not  expect  a  oontraetton  of  tb« 
^ialmded  f>art4,  it  ia  impoa^ible  for  ihia  operation  to  accomplish  ita  object. 


FII.T4. 


4.  If  there  ts  a  marked  thickening  and  shrinkage  of  the  intej^nraent,  together  with 
the  erer^ion  nf  the  Ud^  we  can  not  inak^  the  integument  stifBolenilf  tcnae^  or  lift  it 
Up,  witlioQt  djiugerouH  cttretching  of  the  parts.  It  it  necessarj  lo  take  material  fh«m 
lh«  ^%cent  integntnent. 

It  ia  reeo  mm  ended  to  Pplit  tbe  lid  from  tbe  laobrymul  pnnctnm  to  the  out^r 
«Miini(fl4ar«  for  this  purpose,  and  then  to  carry  two  Tortioal  incisloiifl,  frora  eigbtto 
len  lines  long^  through  the  integument.  The  whole  quudranguljir  flap  (^ee  Fig,  74) 
U  then  It^osened  suh-cut!meoui?ly.  The  flap  is  leized  with  tbe  forcep^s  drnwri  up 
tightlf ,  nnd  united  in  thb  poaition  hj  entarea  to  the  lateral  incLilonB,  begititiing  frum 
hthm  upward. 

But,  in  order  to  oorreot  the  elongated  margin  of 
the  lid,  the  flap  must  flrat  be  supported,  Thiii  is 
bsflt  done  by  an  incision,  a^  which  unites  the  inner 
with  the  horizontal  edge  of  the  flap.  Finally,  the 
inEermargJnnl  Incision  u  nutted  by  atiture^^  and  s 
protective  bandage  applied  until  union  has  taken 
place.  ( Gm^e,)  ThU  method  la  aafd  to  do  parti  en - 
larlj  well  when  the  free  margin  of  the  lid  is  verjr 
much  distorted,  and  when,  in  consequence  of  the 
traction  of  the  inCegtiinetit)  tbe  ctjnjuuctiira  is 
drawn  over  npon  the  anterior  surface  of  Ihe  tarsal 
cartilage.  Unfortunatelff  iU  effect  upon  the  posd- 
tion  of  the  commissurea  is  scarcely  sufflcienti  This 
dviesenr^y  is  felt  piirttcnlarly  at  a  Bubsequent  period,  when  the  a^lherent  mas^  logins 
to  til  rink*  We  si  mil,  as  a  rule,  therefore,  be  compelled  to  suhseqnenily  perform 
Cynf>m>pA  p. 

There  is  an  old  inethol  which  is  very  practicable  in  aneh  a  combination,  Thia 
U  the  displacement  of  a  triangular  flup  uf  integument.  (3am$<m.y  Bat  this  ii  only  to 
be  employed^  provided  the  mnrgin  of  the  lid  is  merely  elongated^  but  not  much 
ibang«4  in  form.     The  flap  h  made  by  two  str night  Inoisions  in  tbe  integument,  npon 
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R  HpBtula  placed  under  the  lid. 
toward  the  orbital  border. 

Fig*  7B. 


Th^  begin  at  the  marginal  mirface,  and  e«!iTc-r^ 


Wbere  it  is  pa^ible,  ail  the  shrattkeu 
portion  of  the  corium  should  h^  involvcsi 
In  the  incision.     The  f!ap  h  then  diaeeetcd^ 
up  J  when  thft  lid  may  be  readilj  lift»iight^ 
into  tk  nomial  positioii.     The  flap  now^ 
only  partially  covers  the  surface  of  tb^ 
wound  (Fig.  75),    There  r^maim  a  por- 
tion  uncovered,   shaped  like   A  poinied 
arrow-bead.     This  shotdd  be  corettMi  bj 
drawing  the  edges  of  the  adjucsent  inl«gi]' 
meiit  together.      For    this  purpcae    the 
converging  outer  borders  toward  the  rer- 
tex  of  the  iucijilon  should  first  be  aniSed 
to  each  other  by  flutuxei  and  then  the  m- 
maimng  porttona. 


Oth^rB  first  ctit  through  th«  iat^giiiiijeiit  in 
tJi«  vi^iiiiiy  of  the  outer  lipn.  They  sBparate  thii  op  bo  tir  beyond  the  orbits  raai^giBL  from  thft 
tiaftui?  bcnimth.  Tho  outer  oommiainre  i4  th^n  divided  horijcoat&Uy,  a»  f&r  u  may  b«  maip«^ 
■ftry,  %nd  a  triBingiUu:  piece  is  takmi  ftw»y  £rom  the  lateral  portioD  of  the  tid,  having  first  n- 
moTed  any  puffed-oiit  portiona  of  the  oonjimotiva  with  tho  «eiaHorB,  When  thi«  U  doiie,  %h^ 
g&|)  ill  the  oommiBBuxe  i»  cloBtsd  by  sutorea,  tho  tarsal  border  is  broq^ht  into  propex-  pontioa 
by  two  loops  of  thread,  wud 

faatened  on  the  forehead  or  ^^«-  ''*- 

cheek    by    adheiive    pUater.  A. 

The  uadermined  integnmeiit 
is  to  be  brought  at  the  same 
time  OS  near  as  pofi«ible  to  the 
free  margin  of  the  lid^  and  on 
attempt  made  to  aeonre  ad- 

5.  Ectropion  which  is 
caused  by  a  cicatrix  in  the 
Ud^  and  which  is  tmaU  and 
detsyy,  may  be  often  re^ 
lieved  by  excising  the  cica- 
i  ri  X.  For  th  is  purpose  the 
cicattii  is  involved  in  an 
arch  *  shaped  i  n  c  i  s  i  o  n, 
whose  sides  are  nearly  per- 
pendicular to  the  free  bor* 
der  of  the  lid ;  this  is  dis- 
sected up  and  removed^ 
and  the  edges  of  tlje  wound 

lirought  together  by  sntures.     In  bridge-like  cicatrices  it  is  sometiinea  sufificieni  k» 
divide  the  bridge  and  to  keep  the  surfaces  from  contact  until  they  hafe  healed  otw 

Q.  If  the  greater  portion  of  integument  of  the  lid  sulferiiig  from  ectropbn,  and  per^ 
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i  ilio,  b:>  shriveled  into  a  dense  ciriitririftl  rnaaa,  tUere  is  notliing  tu 
In  Cider  to  QV«rcome  the  uvei^ion,  hut  to  cut  out  the  cicatrix,  Txnd  to 
A  fiip  to  supply  its  plac«  from  the  iidjacent  integuuicDta. 
uik  iif  A  blepharopldstic  operaUon  vary  exoeediagly  in  each  cese^ 
i  grtat  iiuportance  to  take  th©  flap  to  l^e  transplniiteti  from  hualrhy  skin* 
rirl>]rb  (loyriabea  it  s^houid  be  a»  broad  &d  iij  pi»f«ible^  without  impairing 
J  vtrj  much,     generally  ipeaking^  the  two  folio  whig  tnethoda  nf  opera- 
Dtfwer  tbe  porpow,  with  dig ht  tnodUlcationSi  in  the  majority  of  cases. 
oiOhUntiil  moss  la  ciroumBtinbed  by  two  curved^  uhliqae  inciaione.     They 
19  looer  border  of  the  <!ioiitrtx,  at  quite  &tk  acute  angle,  but  diverge  iome^ 
ird  the  urbitaP border,  and  at  the  same  tiiiie  sink  a  little  downward. 
Til,  wl^iich  is  from  a  caee  of  ProfeBaur  Arlt's*)      Then   the   cietitritial 
aiictad  from  tlie  tissue  beneath,  from  within  outward,  the  lid  stretched 
tiraial  pos^ition,  and  the  gaping  wound  closed  by  a  flap  {A)  eh  ape  J  like 
netrliat  longer  and  broader.     Thia  U  to   be  taken   Irom  the  autLftor 

UMnpoml  re;,non,  and  has  either  a 
vet'tical  or  ao  ublique  axis.  The 
anterior  boundiity  line  of  t Ids  flap 
should  ntjite  with  the  lower  bor- 
der of  the  eurface  of  the  incision 
in  the  lid,  but  the  posterior  incision 
should  diverge  outward  somewhat, 
and  end  under  the  level  of  the 
upper  border  of  the  surface  of  the 
incision  in  the  lid.  Then  the  cica- 
tritial  mass  is  cotnpfetely  separated 
up  to  the  inner  border  of  the  flap, 
whieh  is  turned  upon  the  surface 
of  the  wound  of  tlie  lid,  and  united 
by  sutures,     (/Vicita,  Arlt)^ 

^^  The  cicatrix  is  circumscribe 
bj  three  incisluns^  making  a  triangle, 
the  base  of  which  runs  parallel  to 
the  lid.  This  is  dissected  up,  and 
the  wound  covered  bj  tranf^plant- 
lug  a  rectangular  flap,  A,  formed 
from  the  lied  thy  integument,  and 
the  wound  closed  by  sutures,    (^itf" 

which  are  ejcpo^edj  after  the  transplantation  of  the  flap»  muy 
«T«n  fully  coverodi  as  far  as  is  possible  without  stretching,  by 
lioa  aod  union  of  the  edges,  That  which  remains  nu  cove  red  must  heal 
iti&H*  It  b  necessary  to  wear  a  protective  bnndiige  at  first,  and  the 
inld  bft  kept  strictly  qnict,  in  bed,  if  possible,  and  antiphlogiatio  regimen 
Thtf  principal  danger  in  these  hlepharoplastio  operations  is  the  gangrene, 
■a|ipiuiation,  of  the  flap.  We  have  the  best  chance  of  avoiding  these 
'  maikmg  the  flap  of  healthy  and  very  distensible  integument,  the  con- 
et  brosd^  and  by  gYotding  all  severe  tension.  But  the  most  appropriate 
tci  alwsj^  certmn  in  its  results    The  ocenrrenoe  of  erysipelas  is  especially 
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Qrjfi^vorable,  for  then  partial  siapparation^  at  leMt,  always  occurs,  and  eioMtncef  in 
oau!?«d^  ivhicli  maj  alt«r  the  pc^sltion  of  the  eOgei^  of  the  lids.  MoreoTcr,  it  m 
unfrequLntl^'  occurs  tt^at  the  flap,  although  healing  without  fiuppuratloo,  aftefWArd 
ahriuk&  up  in  a  pufiy  wajj  the  tisv^^UQ  heueath  nut  beiug  flnu  enough.  In  tliQ  uitid 
favorable  cases,  the  new  lid  remaiua  immovable,  the  muscle  having  either  been  pre- 
vioujily  destroyed,  or  having  ilegeneratod  with  the  transplanted  fljip*  These  oi*eri» 
tiona  are  rather  ^lesigned  to  cover  the  eje^  und  the  onsmetic  interest  h  of  lea 
irapnrtance.  It  vs  therefon?  well  to  connect  with  tbem  extent*! ve  tarsorapliic  open 
tiona,  Theie  operutlons  are  also  indicated  from  the  f;ict  thnt  they  aoniewhatoppo^ 
the  re-opeoing  of  the  p;il[^ebi-a1  Ss^stire^  on  account  of  the  shrinkage  of  the  tap. 

In  the  ectropion  caused  bj  cjcatrilial  adhesion  of  the  lids  io  tJie  bonj'  orbiUl 
border,  it  will  besuffieieDt,  in  case  the  eicaiHjL  is  atnaJI,  in  Io<  sen  this  mib-outaneoDsl; 
from  The  boue^  and  to  keep  the  lid  in  its  position  by  taraoraphy,  ULtii  ihe  unltmbss 
occurred* 

The  following  method  is  more  certain,  however,  when  the  cicatrix  is  small  Tii« 
cicatrix  U  circumscribed  by  two  tUipticiil  incisions,  with  their  slides  as  nearly  m 
possible  perpendicnlar  to  the  border  of  the  lid*  (Fig.  T®,  A.)  The  surface  of  liie 
cicatrix  Is  then  freshened,  tlie  adjacent  in  tegument  and  fat  satticfeiitlj  sepufited 
from  the  bonci  so  as  to  bring  the  lid  into  a  normal  position  ^  itbout  stretchlDg,  to*i 
the  edges  of  the  ©Ulptical  wound  are  brought  together  by  f^uture,  so  that  the  cica- 
trix ia  completely  cohered  by  the  a^acent  parta  of  integument,  and  united  to  itM- 
posterior  aarfaoo.     (AmmimJ) 


\ 


Tig.  ;8. 


Fig.  78- 


Tn  broad  adhesions  of  tbia  kind,  an  incision  should  be  made,  two  to  ihre#  M 
below  the  cicatrix,  parallel  to  the  orbital  border  (Fig,  7fi,  J),  down  to  the  bone,  ao* 
thut  the  skin,  witii  tlie  cicatrix,  can  be  sutEciently  separated  from  the  layer  ben«atli 
aub'Cutiineously,  and  npun  which  the  lid  may  be  brought  in  it^  norma]  poaition. 
f?hen  thiN  has  been  done,  the  palpebral  fissure  is  narrow^  to  the  extent  of  a  ihird 
and  more  by  paring  its  edges,  and  uniting  them  by  sat  are.  After  complete  cio-ntri- 
aaiion  of  th©  edges  of  the  wound,  the  danger  of  farther  shrinkage  being  paat^  il 
may  be  again  enlarged  aa  is  required.     {Amniifn.} 

In  both  the  latter-described  operations,  a  properly-applied  bondage  ia  almogt  i 
ihd  to  success.    We  desire,  above  all  things,  to  secnre  union  by  first  intentaon,  oril  j 
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t  to  limit  the  rapporation,  in  order  to  prevent  the  formation  of  extensive  cioa- 

For  this  purpose  the  integument,  with  the  fat,  must  not  onlj  be  drawn  oyer, 

\  alio  prmed  into  the  space  in  the  bone,  which  is  often  quite  deep.    If  there 

I  anj  unfilled  space,  suppuration  b  unavoiduble.    It  only  remains  to  be  seen 

r  il  wiU  extend. 

Hie  beat-performed  operation  may  become  an  injury,  by  a  slight  ne^zleot  in  the 

L  of  the  bandage,  and  mny  even  increase  the  deformity.    It  i»  therefore 

dj  adviaable,  to  keep  the  integument  and  fat  well  drawn  over  the  field  of  the 

D,  with  properly-applied  strips  of  plaster,  afY«r  it  has  been  sufficiently  sep- 

1  flrom  the  bone.    A  firm  buncb  of  charpie  should  be  kept  over  the  bone  which 

I  bem  exposed,  and  oyer  the  sutures,  by  means  of  a  protective  or  roller  bandage. 

I  the  freshened  sur&ces  of  the  integument  are  kept  in  immediate  contact  with 

I  of-  the  bonea.    Positive  experience  has  taught  us  that  the  suppuration  may  be 

limited,  if  not  entirely  restrained,  and  confined  to  a  very  small  circumscribed 

,  and,  at  the  worst,  only  fine  cicatritiul  bands  are  left,  which  may  afterward 

nb-cotaneous1y  divided,  and,  by  a  gradual  displacement  of  the  integument,  be 

'  depriyed  of  their  infiuenoe  upon  the  position  of  the  lid. 

AaOnitlsa.— ^AW»M#,  Handbnch  der  AageDheilkunde.  II.  Stuttgart.  1839.  8. 148,  H^T.—Am- 
UtMhrift  C  Ophth.  L  a  86,  629,  IV.  S.  428,  Plast  Cbinirgie.  Berlin.  1842.  B,  192-228.^ 
r,  Kruikheiteo  and  Mittbildangen.  I.  Berlin,  1848.  S.  I50,^lfaelentie,  Traite  des  mal.  d. 
trsdoit  p.  Wariomont  et  Testelin.  I.  Par.  1856.  P.  2(i9.—I>etmarr€t,  Trait6  d.  mal.  d.  yeuz. 
1847.  P.  65.— J^om^r,  Entwarf  einer  anat  Begrtindung  etc  Frag.  1847.  S,  248.— ^rft.  Die 
itn  dM  Angaa.  IIL  Frag.  1856.  a  868 ;  A.  f.  0.  IX.  1.  T.  ^^Ru4U,  Lebrb.  der  Opbth. 
^Braaoaehwaig.  1854.  &  81, 84-98.— ^<2am#  und  Samaor^,  nach,  Ruete  S.  86, 88.— .fiowmaiH  nach 
Ifclsiiiit  L  c  P.  415.— /HdU,  nach  Ammon  plaat.  Gbir.  S.  l^h.^Dieffenbacht  nocb  Ammon  1.  o. 
^iLm  and  CkMm  L  e.  &  158,  \^,-'Gn^f4,  A.  f.  0.  lY.  2.  S.  201,  X.  2.  S.  m,—KuchUr,  Deutscha 
dUk.  1865.  Hr.  49.— AuMvan^  Archiv.  f  klin.  Cbinirgie.  YI.  S.  850.—^.  Weber,  A.  f.  0.  YIII. 
,  X&9L— IMrew,  Gas.  d.  hopit.  1860.  Nr.  188;  kl.  Monatbl.  1866.  S.  145.— J/auvenik,  Arab.  gen. 
*Md.  186Sl  &  708  — &nw/e,  klin.  MonatbL  186&  &  427. 


IKTLAMMATION  OF  TEE  LACHRYMAL  APPABATUa 

Anatomy. — We  divida  the  lachrymal  npimmttis  intf^  aecr^tbg  and  condmotit)^ 
parta>  The  fomier  are  the  coi^uncLiva  and  lachrymal  gland,  the  latter  the  canalicnll 
and  the  lachrjm&I  duct,  which  agalo  h  divided  into  the  lachi^ma!  e&c  and  n^s&i  ^uCfL 

The  lachrjiafil  gland  appears  divided  into  a  larger  ond  smaller  portion,     Tho 
former  lies  m  the  kchrymal  fosaa  of  the  roof  of  the  orbit,  and  ia  there  attached  to 
the  bone  bj  an  aponeuros^is  of  the  tarso-orbital  fascifl,  ruimtjn?  btujkward.      Ixaine- 
dmtelj  niider  this  aponenruais  lies  the  Bm tiller  [)ortlon«     Its  anterior  border  reach^ 
to  the  oonvex  edge  of  the  tipper  lid.    Bei^idea  thb,  there  are  a  variable  aumber  of 
^fnall  glAndular  bodies  lying  scattered  about  in  the  $nb*coiijnnctival  tissue  nearth^ 
upper  toargin  of  the  (Cartilage  and  the  ottter  commiasnre.    The  lachrvmal  eorrespondf 
in  formation  with  the  salivary  aad  milk  glaads.    Ita  duets,  frorn  six  to  twelve  in  num- 
ber, are  a»  fine  as  hair  a,  and  open  in  a  row  at  the  outer  third  of  the  U[>per  reflect  ioo 
of  coi^imctiva. 

The  caiifllioul)  are  canals  three  or  four  lines  long,  le^a  ihtm.  one  thii'd  of  a  line  m 
caliber,  which  eotiaist  of  a  very  fine,  pale,  hard,  smooth  mucous  membnm^,  contAlo^ 
ing  a  few  mucons  glands  {Ettd.  Maicr]  und  pavement  epitheliam,  (Ilenlf.)  They 
begin  at  the  prominonoa  which  tho  inner  Up  of  the  two  lida  forms  nvxt  to  the 
caruncle,  in  a  fine  opening,  the  punetutn  "Uuihrymalii,  The  mucoas  menabrane  here 
contains  a  well-developed  papilla,  the  lachrymal  caruncle  (Thrdnentodrzchen).  From 
this,  the  canaliculi  first  run*  perpendicularly  forward,  about  three  ftmrths  of  a  line 
from  the  inner  lip  of  the  lid,  become  horizontal,  then  converge  in  a  convex  arc  towa  d 
the  outer  wall  of  the  lachrymal  sac.  They  reach  this  about  the  level  of  the  palpebral 
ligament,  and  pierce  it,  either  united,  near  each  other,  or  far  apart  {Lesshaft), 
They  open  without  valves  into  the  lachrymal  sac.  The  puncta  are  surrounded  by 
hard,  tendinous  connective  tissue.  The  perpendicular  portions  of  the  tubes  are 
attached  to  the  inner  border  of  the  cartilage  by  connective-tissue  filaments,  and 
they,  as  well  as  the  horizontal  portions,  are  well  surrounded  by  bundles  of  the  lach- 
rymal portion  of  the  orbicularis  muscle,  and  these  fibers  sometimes  run  in  arcs 
which  turn  their  convexity  to  the  caliber  of  the  tube,  and,  by  their  contraction,  open 
this,  or  at  least  keep  it  gaping  ( Wedl).  In  many  rare  cases  two  puncta  have  been 
seen  in  the  same  lid,  which  open  into  a  blind  canal  {Qraefe)^  or  into  a  canal  leading 
to  the  sac  {A.  Weber,  Zehender,  Steffan),  Around  the  lachrymal  puncta  there  should 
constantly  be  found  a  ring-shaped,  funnel-like  valve  sunk  in  the  tube.  At  the  point 
where  both  tubes  open  by  a  common  mouth  into  the  sack,  a  single  or  double-lipped 
vertical  valve  is  said  also  sometimes  to  partially  close  the  opening  {BochdaUh),  The 
lachrymal  duct  has  a  much  thicker,  quite  tough  mucous  membrane,  rendered  uneven 
by  the  numerous  mucous  fossse,  which  contains  a  layer  of  ciliated  epithelium,  but 
lower  down  pavement  epithelium,  and  numerous  racemose  mucous  glands  {R,  Maier, 
Henle),  Its  upper  part,  the  lachrymal  sac,  is  five  lines  long  and  two  wide.  It  has  a 
Idnd  of  almond  shape,  as  it  appears  fiattened  from  anteriorly  and  outward  to  poste- 
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riorly  and  inward,  and  occasionally  so  strongly  that,  in  the  cadaver,  the  caliber  is 
absent,  or  is  only  a  fine  fissure.  The  lachrymal  sac  lies  in  the  so-called  lachrymal 
canal,  between  the  border  of  the  lachrymal  bone  and  the  nasal  process  of  the  supe- 
rior maxilla.  More  than  half  its  vertical  extent  is  below  the  level  of  the  inner 
inferior  angle  of  the  bony  orbit  The  upper  half  of  the  sac  is  crossed  by  the  ob- 
liquely-running tarsal  ligament  The  upper  blind  sac-like  end,  the  fundus,  extends 
one  and  a  half  lines  above  the  upper  edge  of  this  ligament  The  canaliculi  open 
in  the  outer  wall,  behind  the  latter.  The  inner  wall  of  the  sac,  lying  next  the  bone, 
corresponding  to  the  shape  of  the  lachrymal  canal,  falls  perpendicularly,  and  be- 
comes the  inner  wall  of  the  nasal  duct  The  outer  wall  of  the  lachrymal  sac 
occasionally  has  a  superficial  receas  at  its  lower  part  In  most  cases  this  recess  is 
absent,  and  then  the  lachrymal  sac  is  very  indistinctly,  if  at  all,  separated  from  the 
nasal  duct,  as  the  outer  wall  of  the  sac  also  passes  into  that  of  the  duct,  without 
any  boundary.  Still,  cases  occur  where  the  transition  from  sac  to  canal  is  marked 
by  a  protrusion  of  the  mucous  membrane,  and  where  even  decided  contraction 
exists.  These  prominences  are  caused  by  great  development  of  the  periosteum,  or 
of  the  aponeurosis  of  the  lachrymal  sac  at  the  point  of  entrance  to  the  bony  canal 
(^ArU)^  or  represent  only  folds  of  the  mucous  membrane  (Bochdalek), 

The  membranous  nasal  canal  is  from  seven  to  nine  lines  long,  cylindrical,  and 
aomewhat  fiattened  laterally.    It  is  inclosed  in  the  bony  lachrymal  canal,  whose 
<X)urse  is  curved  downward,  outward,  and  backward.    The  convexity,  however,  dif- 
fers almost  in  every  case ;  sometimes  it  is  more  pronounced  outwardly,  sometimes 
^XMteriorly.  This  depends  partly  on  the  perpendicular  hight  of  the  upper  jaw,  on  the 
liorizontal  width  of  the  nasal  cavity,  and  the  somewhat  variable  position  of  the  inf e- 
^■ior  turbinated  bone  (Arlt),  Besides  this,  decided  differences  are  caused  by  the  fact 
^^hat  the  membranous  nasal  canal  does  not  by  any  means  always  open  immediately 
"Cinder  the  line  of  attachment  of  the  ioferior  turbinated  bone,  but  frequently  passes 
sBtill  further  down  between  the  outer  wall  of  the  nasal  cavity  and  the  Schneiderian 
XDaembrane  covering  it,  before  opening  into  the  nasal  cavity.    Oases  occur  where  the 
^^pening  is  found  near  the  floor  of  the  cavum  narittm^  deep  under  the  free  border  of 
*^iie  inferior  turbinated  bone. 

The  form  of  the  lower  opening  of  this  inferior  nasal  duct  varies  exceedingly.  If 
^t  b  far  up,  close  under  the  attachment  of  the  turbinated  bone,  it  is  usually  round, 
^>val,  or  pen-shaped,  and  is  wide  open.  Sometimes,  however,  it  is  much  contracted 
%y  a  very  prominent  crescentic  or  circular  dnplioature  of  mucous  membrane,  which 
^»nses  the  lower  end  of  the  tube  to  appear  like  a  blind  sac,  especially  if  this  end,  as 
%ot  unfrequently  happens,  is  somewhat  enlarged,  in  which  case  it  is  often  shaped 
like  a  horse's  hoot    (Arlt,) 

But  if  the  opening  is  &r  below  the  insertion  of  the  turbinated  bone,  it  is  usually 
«lit-8haf>ed ;  for  the  walls  of  the  nasal  duct  are  not  then  kept  apart  by  the  bony 
canal,  to  which  they  are  attached,  but  lie  on  each  other  in  the  space  between  the 
8chneiderian  membrane  and  the  outer  wall  of  the  nasal  cavity ;  hence  the  lower 
part  of  the  nasal  canal  appears  pressed  together  antero-posterioriy. 

In  such  cases,  duplioatures  of  macoos  membraDe  are  Dot  unfrequently  found  {ff<uner)y  wbiob 
•ometiroes  spring  from  above,  occasionally  from  before  and  behind,  again  from  behind  only,  but 
slirays  lie  flat  on  the  Schneiderian  membrane.  They  cause  the  fissure  to  appear  curved,  some- 
times borizontally,  again  obliquely  or  perpendicularly.  The  lower  end  of  this  fissure  occasionally 
stretches  out  considerably,  with  gradual  flattening,  and  looks  as  if  the  membranous  nasal  duet 
projected  some  distance  into  the  Schneiderian  membrane  as  a  shallow  trough. 
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The  membranous  lachrjuml  tmnul  i*  eiiTeloped  throo^hoat  iU  entire  lenj 
close  network  of  ratlier  firm  connectiv*?  tiisfiue,  mingled  with  eliifitie  fibeit  (i 
Thu  network  La  very  va«cukr.  The  vessela,  which  art*  intimatelj  connected  w 
of  the  Hiirrounding  bones,  whicb  are  aUo  very  Tascukr,  complefelj  fill  the  t 
the  meeb-work,  &nd  their  wdls  &m  comi«ctod  with  those  of  the  ifididdiml 
eonteqtjont!/,  rn  the  cud  aver  they  do  not  colla(^st\  licit  gape  open.  Ilea 
taction,  witb  the  nukeJ  eye  we  mny  recoguijce  the  t^pen  mom  ha  of  the  larg* 
branchet.  The  whok  tissue  aoqniree^  to  eom^  extent,  the  appearanctj  d 
tissne.  At  the  laohrymiU  sac  itself,  it  forum  a  very  thin  itratum.  But  in  i 
passage  it  icicrea^es  deciJtdly  in  lhickn«F8.  eepeciiiHy  inferiorly,  so  that  t 
pQsaaj^e  itaelf  contracts,  aod  tta  mncoufl  membraDe  is  tbrowa  into  nxanm 
prominent  fulda, 

£xt4jrnjillyj  the  connective  tiasnd  thickens  to  a  hard^  tendinons  eni^elup 
inoloaed  the  laobrymnl  dtict  throughout  tta  length  like  a  sheath.  As  far  la 
on  the  hone,  the  dieath  ia  lightly  attached  to  Uje  ktter,  and  sexv^  aa  pej 
Bnt  at  the  outer  wall  of  the  lachrymal  sao  it  forms  a  sort  of  aponenrod 
dining  every  where  to  the  eddies  of  the  laehrymaJ  pass^igc,  forma  it  Into  t 
inclosed  spaee.  This  apoDenrosis  is  intimately  coni^eeted  with  the  ofishoo 
poBterior  aurface  of  t!i(*  ligament  of  the  lid^  as  well  as  with  the  aheatb  of  tb 
ttul  portion  of  tlie  orhicniaria,  and  is  thns  much  Ptfengthened. 

Fig.  80  repfesentfl  the  rvUtlve  positi^ii  of  the  pari*  in  qaettEon^  in  &  horizontal  m 

frotei)  prepArAttanf  miule  thmugb  the  closed  lids  ftud  coalloued  tbroagh  the  hgameat  c 
HDd  the  lateral  walla  of  tlie  naaat  carily.  The  oatcr  coferixig  of  the  tnaer  third  of  tba 
the  Hd  h  iub^equeDtly  remored, 
to  enable  us  to  CmUow  further  the 
peljiebrjiL  lignment  in  its  relatioD 
to  the  nelgbboring  parti,  a  is 
the  nasal  process  of  the  Aoper]t>r 
m«KiilHry.  External  to  it  lii^a  the 
angular  ^ein,  and  behind  it,  thfi 
angular  ttrt<:rj.  h  U  the  cpc«t  of 
the  jacbr^'miil  bone^  and  i;  tho 
aeterior  ocid  of  the  orbited  plate 
of  the  ethmoid.  The  Ligament  of 
the  hd,  d,  f,  orij^inatt^B  from  a, 
artd]  cohered  by  the  alcln«  nms  m 
an  arc,  cod  rex  pogteriorly  to  the 
lener  cuniimisAure  of  the  Lids, 
where  it  divides.  The  inner  Hp^ 
of  the  margms  of  the  two  lids,  of 
nhicb  en}y  the  lower^  /,  fa  here 
shown f  elirig  eloseljf  to  the  an* 
terior  Burface  of  the  globe*  g. 
The  inner  part  of  the  lip  geea  for 
bofk,  and  thus  forma  a  protui-^^ 
nonce  *bicb  is  crowned  bj  the 
laehrjiiial  punctum,  h.  This 
prominence  is  the  more  roarked, 
OH  (he  carimcle,  t,  appears  on  the 
nasiiJ  Bide,  and  girea  the  inner 
horiSer  of  the  conjunctival  aao  aa 
8*8baped  curyature.  The  pos- 
terior convex  wall  of  the  ligament 
of  the  lid,  d,  e,  is  not  regularly  bounded,  but  forms  an  iDdefinite  number  of  branched  aii< 
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iMPliji'iwin^  teojlincmi  iUpA  and  buids,  whioh  partlx  clmg  to  the  bone,  bat  p&rtlj  shoot  oni 
■irtifierlj'  between  the  batiy  ^i^l  ^nd  the  globe.  Among  tfacse^  especially  quo,  K  i*  finn&rlaibla 
kitedenutf .  It  proceedi  directly  backward  from  the  extei^tial  edge  of  the  Hgi^iDent  of  tho  Ud, 
U  imiteA  witti  Ibe  penofttetm)  of  tho  creat  of  tho  taohrymal  bone;  A  Aeeond  auoh  pTtKieM, 
blieii  doea  not  appear  to  be  oonvtatit,  however,  is  found  inside  of  thia,  but,  like  the  other 
BnaBqiu  vnAll  ttOiliooK  Mxin  1o«s  itself  in  the  network  which  filU  the  relatirely  liu-^e  spac« 
liiiPiai  tiM  ligmment  of  tho  lids  and  tho  kobrjmal  sao,  f,  and  by  Ita  thickneis  helpa  to  form 
■li «|MBiumrcnis  aboTe  mentioned.  In  this  network  fibers,  of  tho  orbiotUnrifl  pdpebr&rtim,  m^ 
fafjptt**  or  bcoome  linnly  Axed  ;  biat  further  bAok  the  meshes  or  cavities  are  filled  with  loose, 
Mrtlj  ^ttj  connective  tissue.  Oiitside  of  ihia  network  Ilea  the  lachrymal  muaclo,  ft. 
I  Tlk«  itcfmU  of  tho  UohryriuJ  appamtua^  as  well  aii  Ita  nerves,  arc,  for  the  mo^tt  part^  onlj 
wiilii  of  branches  destined  for  neighboring  organs.  StUl,  the  laobrymal  gUtid  receives  s.  spooud, 
bm«h  of  tb«  ophthalmic  srtery,  the  artoria  Iftchrymalis,  and  a  corresponding  vein  which  opou 
llms  the  Tea»  ophthalmirai  A  pai'ticular  nerve,  alao,  the  nervous  laehr>'mjLliB  of  the  Erst 
LlniKh  (}f  tbm  fifth  poir^  goes  to  the  la^^hrymal  gla.nd,  and  goveoiB  its  »ceretione  ^njit  as  certaixi 
Mfav  ncrres  fOTem  the  secretion  of  sahva  (j^tT^en^/^MO-  *^o  ita  inflnenco  is  to  be  ascribed 
■ftKoeMlTe  flow  of  teara.  oceurnag  in  certain  states  of  tho  luintl,  or  wheii  eJtt^mul  injuries 
mft^^tmvf^  Under  ordinary  oiroumstaiiceB  the  lachrymal  glands  give  but  little  seeretion; 
Blilim  wliiob  nidiaten  the  eyt-s  are  mostly  from  the  oonjnnotiva,  and  especially  from  the 
■pilnvd  aciojous  glands.  Their  secretory  activity  eitplains  the  trifling  influence  which  the 
piiniaftifni  of  the  lachrytrtal  gland  usually  exeroLses  under  ordinary  oirctimstances  upon  tho 
■MMai^  And  nutritipai  of  the  globe  {O,  Btiiket^  Lawrence), 

I     Tmm  are  pure  water  mixed  with  a  very  small  amount  of  salt  and  albumen.    By 

lumktDg  of  tb©  !id  they  are  re^larly  distributed  over  the  coaveiity  of  the  globe, 

r  imi  ^o  serve  to  labncate  the  anterior  and  most  important  iurfaca  of  the  dloptrio 

lifp*f»taBu     When  the  lids  are  open  they  sink  by  their  epecitic  gravity  along  the 

>  of  the  globe^  and  c<»]leot  between  tho  outer  edge  of  tlie  uuder  lid  and  tbe 

of  the  eye  In  shape  of  a  tnenLsGiia,  which  is  described  as  a  '^tear-siream^' 

|{7^rvJ7rfidae4)  and  m  whioh  the  upper  Ud  is  bathed  each  time  the  lld-i  GJOiie. 

Tovifd  the  inner  cantlios  the  **  tear- stream  "   widena  in  the  so-called  "  tear-sea,'* 

(IMii#ji«f^).    This  IS  the  depression  between  ibe  carnnde  and  the  lid.     Wfien 

the  fids  are   open   it  appears  bounded  aho^e  and  behitf ;  when  closed,  anteriorly 

Itooaded  by  the  prominences  of  the  inner  tips  of  the  lids,  on  which  the  puncta  laoh- 

rymalla  open.     These  are  coustnntly  in  contact  with  the  oontenta  of  the  tear-soa. 

I       Tie  motlre-power  of  the  tears  is  the  orbiculaFis  mnacloT  including  its  laohryrr>al 

I  pi'rtiQflj.     Bj  closing  the  lids,  it  presgc^i  any  escesa  of  tears  in  the  coiyunctlval  itao 

I  bto  the  canal  lent  1^  and  through  them  into  the  lachrymal  sac,  whence  their  weight 

I  lad  the  pr^saure  from  behind  carry  them  into  the  nose. 

I       As  lb*  two  folds  of  th«  ooDJunctiral  sac  aro  oTery  wher«  pressed  closely  together  by  the  tentiioa 

I   af  tfae  oirhicillaris  muscle,  eteu  ^hile  ll  is  iq  a  state  of  rest,  only  lo  much  fluid  can  remala 

I  brtwara  ikem  as  cUogs  to  the  walla  bj  molocutsr  attraction,     ThJa  is  undoubtedly  a  rery  thia, 

I   era  laT«r,  vhicb  on^y  suffices  to  mt>bten  the  surf  see  and  to  reduce  to  a  minimum  the  frictioD 

I   tmad  by  ih*  motion  of  the  lida  and  eje^bnll.     Any  excess  of  tears  is  forced  by  tUis  muscular 

I  letioB  isto  tb«  fktnrt  belween  the  tid^^  and  here  collects  in  the  tisicm  laehr^mnlU.    On  cbsiire 

I   iltlM  lidSi  llli«  pt^issure  of  the  oi-hieuluris  drl^'es  the  fluid  out.    But  as  the  edges  of  the  lids  fit 

«My  Ihruyghout  Ihelr  lengthy  tho  excess  of  fiuld  coll ec tod  in,  the  cauthua,  pressed  on  from  all 

id«\Bif]«t  necesasrily  take  the  only  way  of  e^upe^  thst  is,  through  the  csuahculi,  and  soy  fluid 

^ibtsi  mail  be  pressed  into  the  Lachrymal  duet.     Under  ordinary  circumstances,  with  a  normal 

tiimioii  of  tears  and  qwiet  closure  of  the  lida,  very  lilile  or  no  fluid  pus^a  from  the  cotyutictiFa 

t>lkt  laestoymal  duet.     The  excess  of  tears  collecting  is  a  minimum,  und  the  usustly  excesairo 

Boes   lo  prevent  a  col  lection^     But  if,  from  any  cause^  the  Aeeretion  of  tears  is 

,  aitid  tbe  eje  is  overfilled,  eaergetio  snd  continued  winkiiig  quickly  followa,  under  the 

\  of  which  the  cxceiM  escapes  laio  the  nose^  whose  walls  become  more  moists  ^nd  tho 

blow  his  Dose^    In  weeping,  whcti  the  secrettou  of  tears  is  ejicossirei  part  of  tho 
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product  ftlw«ji  fiffOikpca  ikroogh  the  Hdi  Mid  flowi  inwt  th«  eli««kfl,  ^r,  on  (lie  o&e  hati4  the 

0dg«  of  the  HdA  oftiL  oDi|^r«tsui  a  limited  onioimt  of  te«r»  ^  cm  %he  oHhet^  the  e»p«cilj  ai  tht 
^tmotA  ami  c^tialtciil]  1b  inBiifficioiit  to  take  up  aLI  !□  tt^  short  a  time  u  it  reqiiiriMl  bj  the  fim- 
vine  of  the  Udft.  Pftrt  c^f  the  flmd  i«  pr«flfted  out  between  tfa«  lid4  bf  tlio  rmpid  uid  stroog  coo- 
teactiotiR  of  tbe  orbioulmris,  wlule  the  re«t  atr^atus  into  the  none: 

Theftimplo  weight  of  the  tear  ie  rerjr  miimportaat  u  a  mech&cio«l  caufte  ;  when  the  lida  an 
atrt  tent^  fftavity  oaumw  them  to  run  slowly  into  the  hom  only  when  their  surf  ace  i«  higher  thau 
the  highftift  point  o!  the  cimaUctili, 

It  i«  improper  to  ipe<k  oi!  the  fiphort  aotion  or  the  «fif#f«>n  of  lli«  teaw  duritig  ijiiplratifln, 
att  the  coTiduotiou  into  the  uc  cotitinues  unimpaired  when  its  conneottcin  with  th?  n%rei  it  cnt 
(iff;  or  when  it  commonifiatot  fredj  externally.  The  latter  circumfttauoe,  together  with  tlto 
well-known  want  of  vaWular  apparatn*,  e3£c1ude«  the  putnp  tUeoty.  lii  the  Mune  »»y  tbo 
Dtft(]illjtr;|:  »otton  of  the  c&aaU^tjIi  might  ea^ry  the  tear»  m  Jar  at  the  lac,  but  not  info  it.  A 
•ort  of  milking  action  hai;  been  aaorilx^d  to  the  mHAOtilar  filament  around  the  oonalicnli  {AHf\ 
bnt  thi»  dooft  not  e^it^  uid^  if  it  did,  the  aUttin^  np  of  the  oaaiLHenli  wouJd  end  the  aotioa; 
bo.t  tbit  doe«  not  ttop  tbe  oonduetion- 

Hosology. — 1-  luflammaiioa  of  the  lachrymal  gland,  Dttcryo-ademtis,  has  hem 

but  rarely  observed,  once  on  hoth  sides  {Korn)^  nyperaccretion  of  tears  occasion- 
all  j  pree<Tdt«  it  for  a  long  time  {Gra^fi;},  It  nmi  a  slow,  tedious  course,  and  i^howii 
its**lf,  hy  tht^  gmdunl  development  of  an  immovable  tumor,  of  Tarying  hardn*j«(*^ 
glandular  irregukritj,  tueuaUy  painlesa,  but  often  tender  on  pressure,  which  nppears 
Rt  Ibe  outer  and  upper  jjortdon  of  the  orbit,  and  which,  from  its  sLKe^  is  apt  to  puah 
tilt  eye-liall  downward  and  inward.  On  snak^mical  examination,  this  is  fonnd  to 
he  a  pure  proliferation  of  the  lachrymal  gland  (Glug^^  Warlopi^ni^  Rothmund^ 
Ltbert,  Lftenn^ui').  fcSometimes  the  tumor  recedes  apontaneoudy  or  undisr  the 
tue  of  remedied  {Heymann,  Hhrn/ir),  but  extirpation  m  uauaUy  demanded  to 
prevent  injury  to  the  eyeball*  Now  and  then  also  chronic  suppuration  occuris 
ffi[id  caries  of  the  roof  of  tho  orbit  Li  CAUSod.  (Ad.  SehmidL)  Iq  other  ave«  th« 
inflammation  appears  plilegmonous,  and  rnos  a  very  acute  coarse.  It  theu  appears 
to  be  a  large  abscess.  Even  in  such  cases  the  product  may  be  removed  by  absorp- 
tion, and  the  disease  be  cured.  (Schan^  Baynea-  Walton),  But  the  usual  result  is 
rupture  and  the  formation  of  a  deep  excavation,  which  often  suppurates  a  long 
while,  closes  repeatedly,  and  opens  anew.  {Alf.  Orckefe,)  SomeMmes  it  attacks  tlie 
bone  and  causes  caries.  {Ad,  Schmidt,)  Hence  the  extirpation  of  the  proliferating 
tissue  seems  advisable. 

In  very  rare  cases,  so-called  fistula  of  the  lachrymal  gland,  opening  on  the  outer 
part  of  the  upper  lid  or  on  the  conjunctiva,  have  been  observed,  as  the  result  oi 
disease  of  one  of  the  ducts.  (Ad.  Schmidt^  Beer.) 

We  may  here  mention  the  very  rare  occurrence  of  a  tumor  analoj^ous  to  ranula, 
which  is  caused  by  ectasia  of  a  gland-duct.  It  is  the  so-called  daeryops.  On  eversiun 
of  the  lids  it  appears  as  a  bluish,  translucent,  cyst-like  tumor,  covered  only  by  con- 
junctiva, which,  bj  pressure,  may  be  emptied  of  its  watery  contents  (  Wacitfr),  but 
soon  fills  again,  and  when  the  secretion  of  tears  is  abundant,  it  decidedly  increaaee 
m  size  {Ad,  Schmidt^  Beer^  QrtLefe), 

2.  Inflammation  of  the  mouth  of  the  puncta  often  occurs ;  for  this  is  not  entirely 
removed  from  external  sources  of  injury,  and  is  also  sometimes  directly  injured 
by  probing,  injections,  <Sw;.  Moreover,  the  papillary  bodies  forming  it  participate 
readily  in  the  inflammation  of  the  edges  of  the  lids  of  the  tarsal  coiyunctiva  and 
lachrymal  duct.  {Deamarres.)  Then  the  same  clianges  occur  as  in  the  papillary 
bodies  of  the  inflamed  conjunctiva.  Under  lesi  intense  but  coutiimous  change  it  ia 
not  unfrequently  greatly  hypertrophied,  and  later  shrinks  like  conjunctival  tracho- 
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mata;  with  its  destruction,  the  lachrymal  punctam  contracts  or  doses.  In  other 
cases  suppuration  occurs,  where  the  product  is  too  rapidly  developed.  This  is 
obsenred  with  especial  frequency  when  neighboring  ulcers  spread  orer  the  mouth 
of  the  punctum,  or  pustules  form  on  it  Then  the  result  is  almost  always  a  cicatri- 
cial contraction  or  closure  of  the  puncta  lachrymalia.  Membranous  coating  of  the 
latter  also  occurs  congenitally  {Zehender), 

8.  The  canaliculi  also  inflame  occasionally,  as  injurious  influences  act  on  their 
mucous  membrane  from  without,  as  foreign  bodies,  hair  (Haaner,  DesmarreSf  Himly)^ 
probes,  etc.;  or  as  the  mucous  membrane  is  sympathetically  affected  from  the 
lachrymal  sac  or  conjunctiva;  or  as  a  point  of  inflammation  developed  in  the  thick- 
ness of  the  lid,  as  a  suppurating  hordeolum  {Detmarres,  Arlt)^  extends  over  one  or 
other  canaliculus.  Tills  inflammation  often  has  the  character  of  a  catarrh,  and  by 
long  duration  may  lead  to  hypertrophy  of  the  mucous  membrane,  which  again  may 
end  with  partial  destruction  of  the  tube  and  formation  of  strictures  (StUling).  In 
other  cases,  on  the  contrary,  the  inflammation  results  in  purulent  destruction  of  part 
of  the  tube.  The  result  may  then  be  cicatricial  contraction  and  closure,  but  the  pus 
may  break  through  and  leave  a  lachrymal  fistula  opening  inward  or  outward  {Himly, 
D^tmarret).  Such  fistulce  may,  moreover,  be  caused  by  wounds  (LeeonUe),  As  a 
possible  cause  of  inflammation  of  the  lachrymal  passages,  we  must  mention  the  rare 
occurrence  of  fatty  or  chalky  concrements,  so-called  dacryoliths  (HinUpf  Desmarrei, 
Mackenzie),  as  well  as  the  development  of  condylomata  in  the  canaliculi  {Chratfe). 

The  rare  development  of  fungi  in  the  caliber  of  the  canals  deserves  especial 
mention  as  a  possible  cause  of  the  inflammation  of  the  lachrymal  ducts  {Orc^efe^ 
MrBter,  Karhiewicz).     These  are  very  like  the  leptothrix  Inieealis,  which  is  very 
common  in  the  cavity  of  the  mouth,  and  appears  to  occur  in  connection  with  caries 
of  the  teeth.    It  is  supposed  that  this  fungus  is  carried  from  the  cavity  of  the  mouth 
to  the  conjunctival  sac,  since  many  persons  regard  the  saliva  as  a  means  of  cure  for 
all  inflammatory  affections  of  the  eyes,  and  are  accustomed  to  spread  it  upon  the 
lids  {Portter).    The  collection  of  such  a  fxmgus  in  the  lower  canaliculus,  where  up 
to  this  time  it  has  alone  been  found,  betrays  its  presence  by  more  or  less  violent 
irritation  at  the  internal  angle  of  the  lids,  but  still  further  by  a  slight  rounding  off 
and  thickening  of  the  internal  portion  of  the  lower  eyelid.  By  palpation  there  is  then 
felt  an  almost  cylindrical,  moderately  compressible,  fii-m  tumor,  involving  the  thick- 
ness of  the  lid  and  folloAving  the  course  of  the  canaliculus.     The  lower  punctum  is 
thus  dilated,  and  if  the  disease  is  advanced,  when  pressed  upon,  often  evacuates  a 
small  quantity  of  creamy  matter.     Slitting  up  the  canal  and  cleansing  it  of  its  con- 
tents suffice  to  bring  about  a  cure.     The  mucous  membrane  of  the  canal  is  seen,  on 
being  exposed,  to  be  greatly  reddened  and  swollen.     The  fungus  itself  appears 
usaally  as  a  yellow  concretion  varying  in  size,  but  sometimes,  however,  almost  black, 
of  the  shape  of  a  tnmcated  cone.     Its  consistence  varies  very  much.     Sometimes  it 
is  gritty  from  containing  large  quantities  of  lime.     In  other  cases  pus  appears  on  the 
surface.     There  is  no  doubt  that  the  formation  of  abscesses  and  ulceration  with  the 
production  of  fistuhe  may  be  the  consequences.     Moreover,  it  is  very  probable  that 
the  so-called  dacryoliths,  which  have  been  found  in  the  most  various  parts  of  the 
lachrymal  canals  (Himly,  Desmarre^,  Mack^rme),  among  others  in  the  excretory 
ducts  of  the  lachrymal  glands  ( Williams),  are  partly  to  be  referred  to  masses  of 
leptothrix  with  secondary  formations  of  chalk  (Qraefe), 

4.  Undoubtedly  the  loose  vascular  mucous  membrane,  rich  in  glands  and  the 
granular  bodies  surrounding  the  canaliculi,  is  the  most  frequent  substratum  for  an 
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mfiammatnry  change.  In  inogt  cnsea  this  prooesa  Is  mereflj-  n  iliglit  ftcnfe  catarrh, 
which  qiucklj  mns  ita  eoupse  wit  lion  t  Important  re&olts  and  le  rarelj  observed,  la 
other  cast»8  th«  oatarrh  is  severe  from  the  couiraenceraeot,  and  then  raivly  recovers 
gpiiiitiiaei>a0ly,  but  the  pmcesa  becomes  chronio  or  even  hnbittiaK  Then  the  tnnronB 
tnembrane  acquires  a  dark -red  col  fir,  bordering  on  blae  or  browti;  Jt  be^omei 
thickened^  wpnpgy.  relaxed,  and  tender 

It  ii  B^d  th&t,  in  i^ixie  ouea,  gminlatiotiii  rtBe  an  the  im-iboe  of  the  proliC^EAtia^  ranecmf 
ii«imbrane  (CA<fi#«,  A.  Wcb^),  which  nitich  re^mblo  IhcjM  of  the  oonjonetit^^  bat  occAiioiially 
grow  to  true  polypi  ^bich  decidedly  dutexid  the  l*ohrym*l  sac  {Janitk,  TfaWArr,  Blasint^ 
Graefe^  Berlin).  In  ume  caneA,  atno^  the  mueoui  glaiids  hiive  been  found  mnch  Hwi5;ll*?d  »nd 
extJoaded  {Jatiin)*  lltir«  &nd  tbei-e  hemorrbageB  Into  tbe  mme  Odoor^  the  ooftguU  graduail^ 
thicken,  and  uadecgo  viuiouA  ohangat  ( Oraeff}. 

Muoo-puruleot  product  ii  thrown  off  from  th^  snrfaoe  of  the  mnoona  membrane 
lining  th"*  larli'ymal  i^flc,  jnst  ne  ia  eonjnnclivitb.  According  i<>  tbe  intensity  of  tbe 
proct'S-!,  this  rcitmbles  cloivly  muous  or  dnid  pua.  As  thh  produc!  far  escoedi  in 
amount  tho  Dormel  saoretion  of  tbe  tuucons  tnenvbrane  of  the  lacbrymal  aa«%  and  sa, 
oa  tbe  other  band^  itsooiiductioE  is  greatly  inliueoced  by  the  HwelliJig  of  tbe  wulis*tf 
tbe  tube,  and  tlie  contraction  of  ihe  nafliil  dncta  combined  with  it,  a  misproportiofl 
^QO  arises  between  the  contents  of  the  sao  aivd  tbe  amuont  leaving  it,  and  thU  oecun 
the  more  rendily  as  tears  are  continually  pressed  in,  and  the  catarrital  product*  col* 
ieet  at  tbe  deepest  pail  of  the  sac,  tfdcken  from  reiorptlon  of  their  more  6  aid  [>aKs, 
and  Iienee  finally  cloae  tbe  tabe  like  a  cork.  Then  the  outer  wall  of  tlie  lachrjmil 
sac  not  covered  by  bone  h  pressed  outward,  and  the  condition^  luuned  dacryoey«- 
toblennorrhcBa,  h  prodnced. 

iiui  uu  iuiiii^i  tliuivuiij  iv^ulU  frOOl  thifl  diAteOAlOD  ;  for,  jo&t  as  la  eXliUiiMj*  uvTwopiuvtifc  lii 

the  conjunctiva,  tbe  tissue  of  tbe  tarsal  cartilage  affected  becomes  lax  and  expanded;  in  inflam- 
mation of  tbe  lachrymal  sac,  the  aponeurosis  covering  it  outwardly  is  affected,  and  made 
suflQciently  pliable  to  give  way  to  tbe  pressure  of  the  increasing  contents.  The  expanded  tear- 
sac  then  projects  from  tbe  bony  canal,  like  a  tumor,  under  the  ligament  of  the  lid,  and  presses 
this  forward  also. 

In  many  cases  tbe  process  develops  from  tbe  beginning  with  great  intensity, 
*ind  with  the  symptoms  of  phlegmon;  hence  the  name  dacryocystitis  phlegmonosa. 
The  mucous  membrane  and  envelope  of  the  canal  then  swell,  on  account  of  the 
excessive  formation  of  inflammatory  product  in  their  tissue,  and  soon  render  the 
nasal  duct  and  canaliculi  impermeable,  while  large  amounts  of  purulent  secretion  are 
poured  into  the  cavity,  and  collect  in  the  lacbrymal  sac,  which  alone  is  expansible. 
Hence,  this  appears  as  a  large  swelling,  which,  however,  rarely  presents  its^elf  in  its 
true  contours,  as  the  loose  tissue  covering  it,  with  the  conjunctiva  and  outer  coTer- 
ing,  participate  in  the  prociss,  and  swell  from  inflammatory  infiltration.  Purulent 
degeneration  soon  begins  in  tbe  infiltrated  walls  of  the  canal ;  these  are  partially 
destroyed,  and  so  prepared  fur  the  pus  to  perforate  them. 

Occasionally  the  loose  tissue  lying  on  the  outer  part  of  the  aponeurosis  of  tbe  lachrymal  tae 
jeems  to  be  the  starting-point  of  the  inflammation,  and  the  walls  of  the  duct  t>ecome  affected  later 
in  the  disease.  Such  abscesses,  developing  outside  of  the  aponeurosis,  have  been  called  aneAflcpgf 
but  in  case  they  have  perforated  externally,  cbgilop*. 

Authorities.— ^(f.  Sihmidt,  Ueber  die  Krankheiten  des  Thrftaenorganes.  Wien.  180S.  S.  47, 
176,  ISh—II^U,  Handb.  der  topogr.  Anat.  Wien.  1847.  S  123, 126, 128,  ISO.—Htufur,  Beitr&g« 
sur  Phys.  und  Path,  des  Thrftnenableitungsapparates.  Prag.  1850.  S.  7.  18,  22,  24.  Wien.  med. 
Wochenschrift.  1865.  Nr.  2Z.^ArU,  Krankheiten  des  Auges.  111.  Prag.  1856.  S.  S77,  S86.  A.  £  0. 
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MonatbL  186a  a  63,  107,  Aa  ;  A.  1  O.  VIIL  1.  a  3S2.— Mackenzie,  Traits  d.  maL  d.  yeoz. 
Tnd.  p.  Wariomont  et  Testelin.  L  Paris.  1856.  P.  376.—Zehender,  kl  MonatbL  186a  B.  894. 
-Stefan,  ibid.  1866.  a  4&.^Le88haft,  Aroh.  1  Anat  n.  Phya.  186a  a  266,'-Bo€hdalek,  Ptag. 
VierteljahrMhrift  186a  JL  B.  122.— StiUing,  Ueber  die  HeUong  der  Verengenmg,  Aa  GaMeL 
186a  a  ^—Herxefutein,  Beitrftge  xnr  Phya.  a.  Ther.  der  Thranenorgane.  Berlin.  186a  a  23, 
2S,  29  a.  t—Laurenee,  Congr.  ophth.  186a  a  89,  40. 

VoMlogy.— ^d.  Schmidt,  I  a  a  63  et  aeq.— Ifotfr,  Lehre  y.  d.  Angenkrankheiten.  XL  Wioo. 
1817.  184,  ^i.—Benediki,  Handb.  d.  prakt  Augenheilkonde.  HL  Leipzig.  1824.  S.  154, 159, 
ISa— iTim/y,  Krankheiten  a.  Miasbildongen,  Ao.  L  Berlin.  184a  a  276  et  aeq.— JTocifceiMie, 
L  0.  a  114  et  Beq.—DavUl,  Med.  Gaz.  IH  1829.  S.  523.— JTainen  WaUon,  naoh  Maokenae,  L 
a  a  117,  l^.—Haener,  L  c.  8.  9  et  aeq.— />Mmarr0t,  Traits  d.  maL  d.  yeux.  Paria.  1847.  P. 
854et  seq.-^ra</>,  A.  f.  O.  L  1.  283,  284 ;  IL  1.  a  224 ;  HL  a  257;  IV.  a  a  258;  VIL  a  a 
l.—A\f.  Oraefe,  ibid.  VIIL  1.  a  279,  ^^—Heymann,  ibid.  VIL  1.  a  14a— JSTonwr,  kL 
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Phlegmonous  Inflammation  of   the 
Lachrymal    Duct, 

BymptOWM.^I^ocry&epatitit  p?tUffimrttn^  at  first  uanaHj-  re^arablea  an  absceif 
developeU  at  the  inner  aogle  of  the  eye-  At  that  place,  above  and  below  the 
ligameiit  of  the  lid,  an  extensive  aw^elUng,  not  de^Ditelj  bounded^  at  first  hard,  Terj 
painful  and  senBltive  to  jiresf^nre,  and  inhsequently  finctuatbg,  makes  ita  appearaiie«. 
The  inUgnraent,  swelled  bj  inflammation,  Ent,  deep-rerl,  and  tt  ns>e.  la  not  movable 
over  it.  Only  eieeptionalliTj  when  the  out^r  covering  is  but  slightlj  swelled,  we 
maj  fee!  the  lachrymal  sac  expanded  bj  indamraatorj  producfi,  aa  u  sbarplv-bonnded, 
bardf  sensitive  swelling,  of  the  &t£e  of  a  bean. 

The  Ilda  are  also  usaallj  mnch  enlarged  bj  iofiammatorf  oedema ;  thej  often  et^en 
appear  erysipelatoua.  The  iame  ia  true  of  the  conjunctiva,  eapecially  of  ita  inner 
portion,  which  freqnentlj  preaenta  alt  the  eharactera  of  chemoais*  Betidei  this^  a 
participation  of  the  Schneiderian  membrane  ia  often  [loticed ;  ^e  half  of  the  no^ 
affected  appears  to  the  patient  dry  and  stopped  np^  while  watery  aaeretiona  flow 
from  it.    The  whole  body  also  t>ften  piirticipatea^  with  febrile  action. 

By  preasur©  on  the  awellingj  which  nsoally  increaaei  regularly  lUl  the  moment 
of  perforation,  Juat  aa  in  aDchylopa,  nothing  h  evacuated,  either  throogh  the  caaali- 
cnlt  or  nose,  since  the  openings  of  the  lachrymal  sac  are  closed  by  the  swelling  of 
the  walls.  When  the  sao  is  opened,  whether  apontaneooaly  or  operativelj,  pare 
pns  is  evacnated  for  a  long  while,  nnmixed  with  tears,  since,  on  aoconnt  of  the  swell- 
ing of  the  parts  and  the  inactivity  of  the  muscles  involved,  the  conduction  of  tears  is 
interfered  with.  Only  when  the  process  is  receding,  and  the  swelling  is  much 
diminished,  tears  again  enter  the  sac,  and  are  emptied  through  the  perforation  in  it, 
while,  on  the  other  hand,  pressure  on  the  swelling  causes  purulent  masses  to  ooze 
out  of  the  lachrymal  puncta. 

Canses.— Phlegmonous  inflammation  of  the  lachrymal  sac  often  develops,  prima- 
rily, without  suflScient  evident  cause,  rarely  as  a  result  of  iiyury  which  has  directly 
aflfected  the  sac.  It  occurs  more  frequently  in  the  course  of  facial  erysipelas,  and  it 
is  then  diflScult  to  say  which  disease  is  to  be  regarded  as  the  primary. 

Quite  often  it  is  developed,  secondarily,  by  propagation  of  inflammatory  processes 
from  the  neighboring  parts.  It  appears  as  a  result  of  inflammation  in  the  mucous 
membrane  and  periosteum  of  the  nose  and  antrum,  as  a  result  of  caries  of  the 
surrounding  bones,  and  as  a  consequence  of  conjunctivitis.  Sometimes,  also,  it  is  to 
be  regarded  as  a  metastasis. 

Besides  this,  it  is  often  one  of  the  terminations  of  lachrymal  blennorrhoea,  and 
here  usually  causes  perforation  where  there  is  any* hindrance  to  the  evacuation  of 
the  products. 

Course  and  Results. — Tlie  disease  generally  develops  very  rapidly  and  -vith 
marked  symptoms.     It  has  usually  passed  its  acme  in  a  few  days. 

1.  In  rare  cases  the  inflammation  recedes  without  the  occurrence  of  perforation, 
since,  while  the  production  is  less,  the  inflammatory  product,  already  collected,  ia 
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jmoT«d  by  absorption,  or  through  the  mouths  of  tlio  lachrymal  aac.  Then  a 
(#fect  cure  may  poaaiblf  oocur,  but  usually  blennorrhoea  of  tlie  kehryrual  duel 
reanuofl  behlod, 

%  Some  times  partial  nloeratloD,  and  STibsequeutly  cicatrkial  oontraetiou  of  tbe 
Itcbrymfll  dmt,  occur>  whetUer  a  perforation  hm  resulted  or  not.  The  upper 
portion  of  the  JiasaJ  duet  appearB  most  disposed  to  this,  for  at  this  part  we  have 
rdatiTely  most  frequently  been  ablo  to  observ^e  such  cicatrices,  and,  as  tlielr  reeult, 
eoQtmctloria  and  obllteratious  of  the  tubea.  lu  aoiue  caa«s,  after  precedent  phit'g- 
monoiia  luflammatioii  of  ihd  Iai:hrymal  sac,  the  membranous  nasal  duct  has  beeik 
foood  changed,  even  through  a  great  part  of  its  estent,  to  a  iolid  tendinons  cord, 
which  was  placed  loosely  in  iha  bony  canal.     ( Homer S) 

8.  Aa  a  rule,  if  an  artificial  openiog  is  not  made  for  it,  the  pus  braaka  through 
albr  fl actuation  has  gradoaLly  shown  Itself  in  the  abscess.  Then  the  luflammatory 
ijmptoms  soon  disappear,  and  the  swelling  sobsides.  After  this  the  perforation  may 
poinbly  hc^aj  ap,  and  a  perfect  cur©  even  may  occur,  or  an  ordinary  blennorHioea  may 
remain*  Bnt  usually,  after  the  closure  of  the  opening,  the  phlegmonous  kcbrymal 
iodammatlon  soon  relapi^es,  and  leads  again  to  perforation,  as  loDg  as  the  inflamma- 
tory process  continues  and  pus  is  formed  in  the  lachrymal  sae. 

In  the  great  m^ority  of  eases  the  healing  of  the  perforation  ts  prerented  by  tho 
pirsistent  flow  of  moco-purolent  secretion^  and  later  by  the  tears.  After  weeks  or 
mocitlifl,,  tha  false  passage  becomes  corered  with  epithelium,  aod  then  forms  a  true 
laehrymal  fistnlo,  wbici*  either  evacuates  pure  tears  or  toars  raised  with  muco-pus, 
Accord iflg  as  the  mucous  membrane  haa  returned  to  its  normal  coDdition,  or  continues 
la  &  state  of  ehrotilc  catarrh.  These  fistulee  naaally  continue  for  Itfe,  if  proper  treat- 
Oient  be  not  itistituted. 

U'snaJly  the  pus  perforates  outwardly^  and  a  so-called  external  lachrymal  Bbtula 
y^ttmita.  Several  Sstulous  eunab,  running  in  various  directions,  may  form  simulr^ 
H^o^aly.  But  uauaUy  we  find  only  ooe  fistula,  which  opens  under  the  inuer  ligauient 
oF  the  lid,  and  mora  or  less  obliquely  perforates  all  the  layers  to  the  lachrymal  aao. 
^till,  these  passages  also  sometimes  run  like  irregular,  tortuous  canals,  for  a  long  way 
milder  the  skin,  and  open  at  some  distance  from  the  lachrymal  aaO}  below  or  e3[temal 
*o  St,  occasionally  even  ia  the  vicinity  of  the  outer  edge  of  the  orbit* 

In  some  rare  cases,  the  abscess  ia  evacuated  into  the  cotijunctival  sac<  {Zeii,) 
Quite  often,  also,  tlie  pua  breaks  through  the  posterior  walls  of  the  lachrymal  sac^ 
lays  bare  the  boTies,  and  then  escapes  outwardly,  leaving  an  external  fistula*  The 
«iqiOfure  of  the  bone  in  it'^elf  is  not  uiaally  very  serious,  for,  as  a  rule,  it  is  agnin 
oo«£#d  over  after  a  time,  Exceptloually,  howeverT,the  lachrymal  l>one  participates  in 
Ibe  inflammation,  and  becomes  carious.  Sometimes  there  is  perforation  into  the 
tiote,  and  a  8o-calle<l  complicated  external  fistula  is  formed. 

11  is  potaibte  for  tbe  pnn  pcrforatiag  tha  i«a  po^tfiriorljr  to  sink  hetwoea  tho  tcadiciotis  env*- 
1op«  of  ths  mvo  ftod  lb«  booj  wall  of  the  csoal,  ftod  eicmpQ  NIow  the  inferior  turbinated  hoa^f 
an  tilcer&ted  opcciiDg  lu  tbe.  Scha^ideriaa    membraae   {inUmal  lachrymal  Jltdula* 


CoHea  and  neoroaia  of  the  lachrymal  bona  are  occasion  ally  the  primary  disease^ 
pKIe^monous  dacryocystitis  the  secondary.  But  the  latter  is  not  necessarily  a?so- 
dateu  with  the  former.  The  ulceration  may  he  limited  to  the  eurelops  of  the  sao^ 
and  the  pus  may  escnpe  in  its  vicioity,  can  slug  an  excavated  ulcer,  which,  for  a 
time,  or  e^en  permanently,  may  not  oommnnicate  with  the  interior  of  the  sac.  We 
32 
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fiad  caries  and  uecroais  proportianatelj  tnofit  often  anaoDg  scrofuloas  and  sjpbiUlie 
pflLjf nta.  It  is  then  frequendy  one  sjuiptom  of  a  inaro  exteiiaive  di^etife  of  the 
bone,  viz,  oz<vDa.  It  h  important  to  notice  that,  with  the  cioatrization,  aft^r  tlir 
canoui  or  necrosed  portion  of  the  bony  canal  lias  been  tlirown  ofT,  tlie  kcbryini* 
duct  rarely  retains  its  noruval  conducting  power,  u  it  u  alvvajs  invulved  in  ihfl 
inflammation ;  and,  even  if  it  doea  not  ulcerate,  it  will  eontraet^ 

The  Treatment  has  tbe  same  object  aa  in  abscesses  elsewhere.  It  is,  firsts  to 
limit  the  iudsmimation,  i,  e,  the  excessive  eecretion,  and  if  pnssibl©  reduoe  it  to 
the  normal  amuunt.  If  pm  has  ulrendy  ct»llected  in  or  around  the  lacbrytnal  tao, 
it  is  to  be  evacuated  as  soon  as  possiblo,  ga  aa  to  lessen  the  nnrabi?r  of  pri)iif**ratinf 
ekmenta,  and  more  eppecmllj',  by  relaxing  the  parts,  to  place  thein  in  a  mora  favura- 
bl©  fltate  for  nutrition,  and  to  previ^nt  ulcerative  perforntions,  with  their  evil  reanha* 
If  the  evacn:ition  has  already  occurred,  we  should  aUempt  ti>  heal  up  tbe  £atula  in 
the  best  manner  posnibJe, 

1,  Besides  groat  attention  to  th«  causal  indications,  strict  antiphlngistic  trtct- 
raant,  as  well  local  ns  coDSiitntionalH,  is  to  be  carefully  naed.  At  tir^t,  wben  thet&  ia 
great  byperfemia,  and  particularly  where  the  temperature  h  much  ekrated^  cold 
compresses  are  adyisable;  but  where  the  symptoms  are  less  urgent,  it  is  sufi^cient 
to  cover  the  ewelhng  with  a  piece  of  dry  Hnen,  and  keep  tbe  puiit-nt  on  strict  anti- 
phlogistic regimen, 

2.  suiting  up  tbe  lower  canalioTilns  is  the  best  means  of  a^ording  escape  Eo  t)i^ 
secretion  collected  in  the  lachrymal  sno*  This  nljoiild  be  done  a^  ^on  a:^  we  jiava 
reason  to  suspect  that  there  is  any  duid  pus  in  the  snc.  It  ia  iK^aally  done  with  6a^, 
nnless  tbe  fiwellinjr  und  tension  of  the  snrrounling^  parts  is  exce&^iTe,  and  it  ia  not 
more  daugerous  than  opening  tbe  sno  from  without  Then  only  a  sli^'ht  praflstire 
fniin  witbout  is  required  for  the  CTacnation  of  tbe  contenra,  and  thi^  may  be  much 
a**iisted  by  introducing  a  probe  into  the  sac.  The  reault  of  this  procee*ling  has 
hitherto  proved  very  satisfactory.  The  Inflammatory  symptoms  usually  subside 
rapidly,  and  the  pain  entirely  ceases,  Tbe  perforation  externally  h  tb^n  oft^^n 
aibortad,  even  after  part  of  the  surface  of  the  swelling  has  allowed  tbe  yellow  pua  to 
show  through.  Besides,  tbe  slitting  up  of  the  canalioulns  can  rarely  he  avoided,  at 
a  lachrymal  blennorrhcBa  almost  always  r<^mainS|  which  subsequently  reqairea  prob- 
ing of  the  duct* 

Spoil  tan  ef}Q3  perforation,  us  well  aa  tbe  operatSre  aprnrng  of  tbe  uc  from  witboul,  anforta- 
nmtely  almost  always  leayes  a  fiilula,  wljicb  let  iomeiitnes  ctirud  with  great  dtdicuHy.  If  we,  not- 
witbstatkdJtigf  chooae  tbe  latter  nietbod,  ire  can  not,  aa  in  a  normal  stat«  of  the  Int'Cgufiiet}!,  hm 
tb«3  middle  of  the  palpebrut  ligament  as  the  point  for  the  puncture,  because  thb  ligament  is  iiiiiiHify 
hidden  by  the  aweUing,  The  border  of  the  loirer  lid  ia,  botrever,  a  gocwl  guide.  On  it*  pmlon- 
gation^  about  two  linei  from  the  enmmissurer  we  place  tbe  biatourr  or  luficet^  perpend  ictiliir  to 
the  surface  of  the  tumor^  and,  x-rilb  iUedge  downwarH  »tjd  outttard,  iotroduce  it,  carefully  avoid- 
ing tbe  inner  luwer  margin  of  the  orbit*  If  tbe  center  of  an  absccaa  lying  in  front  of  tlie  »ac  be 
Dot  exactly  iti  ibe  dirrctipn  of  the  puncture^  and  we  fear  thai  the  opening  i%  iDtufScicntr  vre  may 
easily  remedy  it  while  withdrawing  the  knife.  To  prcTtfnt  adbeaion  of  the  edges  of  the  ironut! 
and  repeated  perforations,  we  should  insert  a  piece  of  cbarpie  into  tbe  canal,  and  earefuUy  rcUtn 
it  there,  by  fuisteDing  one  end  of  it  to  the  ikia  by  a  strip  of  adheaire  piaster.  Thia  cbarpie  muil 
b«  renewed  at  lea^t  once  daily* 

If  considerable  hardness  remains  after  the  evacuation  of  tbe  sae,  it  ia  well  to  un 
cataplai^ms  or  fomentations  of  warm  water«  or  to  fastea  a  pad  of  cottou  orer  it  tir 
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try  hyperamia  and  tha  swelling  of  the  parts,  as  well  as  the  flow  of 
decidedlj  decreased.  Some  recommend  a  tightly  drawn  compressive 
{ArUf  HenenHein). 

t:Bli  Bo4  wdl  to  probe  the  nisal  duct  to  test  its  penrionsness,  immediately  after  eTacuating  th« 
At  thu  time,  probiog  affords  us  reliable  eyidence  only  afler  long  trial,  if  it  does  so  at  ull, 
I  the  swelled  eoTelops  of  the  passage  usually  render  it  impassable  for  the  probe.    Moreover, 
Diesl  irritation  produced,  is  not  without  bad  effects  on  the  future  course  of  the  disease. 
is  true  of  injections,  particularly  if  made  through  an  external  wound.    At  the  sume 
\  is  dsDger  of  some  of  the  water  escaping  into  the  relaxed  tissue  on  the  outer  wall  of  the 
it,  and  increasing  the  swelliiig,  and,  by  intensifying  the  process,  extending  the 
I  beyond  the  originmi  bounds. 

\t^  Jfy  Dnder  this  treatment,  the  inflammatory  symptoms  have  receded  more  and 
,  and  the  swelling  almost  disappeared,  and  the  maco-puralent  product  mixed 
tCATS  indicates  a  catarrh  of  tlie  mucous  membrane  of  the  sac,  the  treatment 
I  be  that  laid  down  for  dacryooystoblennorrhoea. 
1^  If  the  abfloesa  lias  opened  spontaneously,  and  the  flstnlous  oriflce  is  nut  too  far 
itfie  palpebral  ligament,  the  lower  canaliculus  may  simply  be  slit  up,  and  any 
p  tome&otion  treated  Uy  warm  compresses,  and  then  the  treatment  of  blennor- 
I  be  innooeeded  with.    But  if  the  flstula  is  long  and  irregularly  curved,  or  if  the 
( eeeapcd  through  several  openinA  after  undermining  the  skin,  it  is  advisable 
\  them  up  on  the  grooved  director^V)  as  to  make  as  short  and  simple  a  fistula 
■iUe. 

,  Cariee  and  necrosis  of  the  lachrymal  bone  are  to  be  treated  as  directed  in  the 
r  on  orbital  diseases.    The  subsequent  procedure  depends  on  the  condition  of 
bkehrymal  passages. 

More  recently  it  has  been  recommended  to  perforate  the  carious  lachrymal  bone 
the  widely-opened  cavity  of  the  sac  by  means  of  a  small  trephine,  and  to 
^  file  mouth  of  the  fistula  patulous  by  the  introduction  of  a  rubber  bougie  imtil 
•edges  of  the  wound  in  the  bone  are  healed  {Demarquay). 

LAldlKitisS.— ^<'.  Schmidt,  Die  Krankheiten  des  Thrilnenorganea.  Wien.  1803.  S.  227,  et 
"HatAtr^  Beitrige  zur  Phys.  n.  Path,  des  Thrllnenableitungsapp.  Prog.  1850.  S.  31,  et  seq. 

,  Kzankheiten  des  Anget.  IIL  Frag.  S.  401,  415,  41%.—Afackemic,  Traits  d.  mal  d.  yeux. 

t  par  Warlomont  et  Testelin.  L  Paris.  1856.  P.  379,  408.— Z<?i«,  Zeitschrift  fiir  Ophth. 
^.&  Vk—SUlttrag,  Ophth.  8.  1075, 1078, 1081, 1083.— Arlt,  A.  t  O.  XIV.  3.  8.  281.— ZMrn- 
p,kL  MonatbL  1861).  S.  100.— Her zcnstein,  Beitrige  z.  Phya.  a.  Ther.  d.  Thrllnenorgane.  S. 

iktceigger,  Berlin.  kL  Woohenschrift.  186a  Nro.  ^l.—Demarquay,  CentralbL  186a  S. 


2.   Blennorrlioea  of  the   Lachrymal  Passages. 

Symptoms* — 7%ia  affe^thn  is  thartiettri^ed  by  a  mreumseHM^  round uh  twtUmff 
oftariahh  eis:^^  whith  has  a  hroad  htJH^  and  u  ^rmly  rntimUd  ItcMrid  iM  palp^id 
liffiini^nty  and  caittes  a  prolnmrm  qf  th^  inner  eanf^ux.  By  j*re»9UT6  npmi  it,  a  mne^ 
puruient  Mfcretiott,  mi3^  with  tmn^  u  emeuatad  jy^^m  the  ctmalieulu  It  ia  n&t 
iUiafihid  tff  th^  inUguny&tU ;  hencd  ihU  u  moeaUB  oner  the  ium&r. 


When  filled,  the  sm  often  atrsins  th^  flize  of  &  beftn,  a  hnml-nnt,  rarely  that  of  a 
plgeoQ**  egg,  i>r  oven  Acc<»rdmg  to  its  eke  It  pre?«&ea  the  Hpament  of  the  lid  more 
or  less  ftfrwnfd,  hct  aho  swells  out  ubove  Mid  below  t!us  Jjgonient*  Wben  ulightlj 
deTelo|>ed,  this  fiwellitig  19  only  perceptible  to  tonch  and  sight  a^  a  fnllQeaa  in  tbe 
angle  of  the  orbit.  Then  the  soperjacent  movable  skin  is  tvot  at  all  changed.  Whea 
greatly  de^eloped^  on  the  oontrary,  the  swelling  projects  with  steep  walls,  and  ii  i«eiit 
even  at  a  distance^  aa  a  roundish  promioence. 

The  filling  of  tlie  lachrymal  aao  varies,  moreover,  in  the  iarae  eaae,  according  to 
the  e sternal  circuraatances,  and  the  greater  or  less  facility  with  wbicli  tha  conUnU 
of  the  swelling  may  be  evacnatec^  Hence  the  size  of  tlie  tumor,  aa  w«U  as  iti 
oonsiatenoe,  Tarj  within  wide  boauds. 

la  tiMci,  in  daciyocTato-bTeniiorrhcBa,  the  lachrymal  sac  ii  ftometimefl  foaod  ifrelled  ont^  liArd, 
abd  clastic;  ^otnetinieft  the  sirelling  L»  almoBt  gooet  ^^^  ^  ***^  ^  dough,  When  the  wealbfir  U 
clear,  dry,  mud  warnii  that  is,  under  circumstanced  irbcrc  the  atnoaat  of  tears  to  be  coadueted  df 
LS  dimiDiBhcd,  and  cntarrbal  di^caiea  uBuatly  improve,  the  is^ellltig  of  tli«  mcmbranoiu  Wilts  of 
the  tear-pASiag«ji  ii  usually  Less^  Not  un frequently  the  tumor  even  disappearoj  0r  tf  Qiac^ii 
tmoJIcr.  On  the  other  baud  the  awclHti^g  increases  decidedly,  and,  from  the  tensicin  j?f  ill  waUft* 
causes  pain,  vhea  raw,  atormy,  dump,  cold  weather  inercaaea  the  Dow  of  l«an  uid  ■wdliaf,  aad 
secrretive  actiou  of  thfl  mucous  mu^nibraue  of  the  locbiyma]  paasogea. 

The  tUBtor  also  asu&llj  ditninishes  during  aleep,  or  wheuever  the  Mdn  are  kept  closed  for  loiDf 
time»  aa  under  such  circomiitaucea  the  catarrhal  secretion  is  greatlir  diminished,,  a.[id,  on  ftOComil 
of  the  rest  of  the  Hds,  the  flow  of  tears  is  atopped,  Bot  as  aooa  as  the  moveineiit  of  the  t Ids  begiai 
again,  the  swelling  reappears,  and  rapidly  increase  io  a  certain  pointj  that  is^  until  the  waliiof  the 
lacbiymal  sac  hare  attained  a  eertam  iensioa.  Then  the  ootid  action  of  the  tears  ce>aae%  the 
cjiecaB  flowiTig  01^ er  the  cheeks,  and  a  dropping  of  the  teara,  irery  annoying  to  the  patient,  OOeitrS' 
Bui  as  the  catarrhal  secretion  of  the  i^txcous  membrane  of  the  sac  doet  aot  cea^e  Attauttaaeoaaly 
with  the  oesaatioa  of  conduction  of  the  tears,  the  ccntentaof  the  lumor  iacrease  more  and  more,  uid 
the  lacreaaiDg  tension  of  the  walls  of  the  sac  sometimes  shows  itsetf  by  a  feeling  of  preasure  and 
heaviaesB,  freqiiently,  also,  by  painful  teuBion,  radiating  aomet I mcs  into  the  nose,  the  braw,  or  the 
eye-balL  Thea  it  oocaiiaaaUy  happens  that,  under  tbe  pressure  of  the  leosfr-walli  of  tha  aac^ 
aided  by  a  strong  contractiaa  of  the  orbicularis  mascle,  a  portion  of  tbe  conteuta  is  eracualed  itito 
tbe  conjtinetjfal  sac  through  the  caDalieuti,  and  benee  this  is  flooded  with  a  muco-parultat  fluid 
mixed  with  tears.  Tiie  resuU  is,  of  course,  a  temporary  claadtne&s  of  viiion,  which,  rrlaruiag 
&equeotly  daring  the  daj,  greatly  annoys  the  palieut,  so  that  in  relaliog  hh  symptoms  he  nasally 
places  Ihia  one  ia  the  foreground <  But  the  patient  gradually  becomes  better  acquainted  witli  bii 
complaint,  and  learns  to  render  his  condition  more  bearable  by  erupt jiag  the  f4C  from  time  to 
dm^  by  judicious  pressure,  atid  thus  as  far  as  possible  counteracting  the  annoyances  dependeal  oo 
eicassiTC  collection  of  catarrhal  p Reacts  aad  teari^ 

The  evactiation  uanally  oecnrs  only  externally,  tlirongh  the  canalicult,  aa  tfie 
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\  i*  generally  closed  by  the  swelling  of  tbe  wdh  of  tlie  dact  Often,  Iiow- 
W,  aod  eipecially  ia  the  later  atsgea  of  tbe  disease,  tbe  contents  of  the  swelling 
kj  be  preasied  into  tbe  xiDse.    Tbon  it  dopendi  on  the  direotion  of  tbo  pri^iaure 

ber  the  contents  pass  upward  or  downward* 
^^  £rt?queDt  combintttion  of  dac rv  ocysto-blenoorrhcBa  with  catarrha]  cotijune- 
l  blepharitk  ciliark  iii  worthy  **f  mention*    These  are  often  secondary,  from 
atact  of  the  prodtictB  from  tlie  lacbrymal    passages  with  the  coiyonctiva, 
the  opportunity  for  the  excesfilve  fortntiiioi^  of  cru&ts  on  thu  edges  of  the 


Ci^ea. — 1.  Blennorrhoea  of  the  lachrymal  passages  is  Tery  exceptionally  devel- 

L  pHraarily  aft  a  result  of  e sternal  injuries,  which  bave  directly  affected  tbem. 

^  for  instance,  it  happens  tbat  foreign  bodies  (STersUn^  El€emann%  as  snuff,  iScc, 

l^vtn  with  the  air  from  tbe  nos^e  into  the  lachrymal  paasagea  ou  sudden  expira* 

,  Aod^  remaining  there,  cau^ie  inflammatory  irritation  of  the  mucotis  membrane, 

Lpart  from  thoise  caaes,  tbe  diaeaee  almost  coiifitantly  occura  as  a  iecondary 

J  is  the  strict  sense  of  the  word, 

s«|D«Dtly  it  is  only  a  termination  of  phlegmonous  iriflammation  of  the  lachry- 

l|iiMg«fl,  ADd  then  counts  the  cansee  of  the  lattcT  as  its  own.    In  such  cases 

ito-hlennorrbcea  is  nsnally  accompanied  by  lacliryniid  fistula,     ^'e  then 

:  frequently  find  strictures  of  tbe  nasul  pasange.    It  is  jnst  as  frequently 

by  A  propagation  of  inflammation  from  the  neigb boring  parts  to  the 

il  passages.     Especially  important  in  this  regard  are  inflammations  of  the 

\  mucoUB  metiibrane,  the  edges  of  the  lids,  and  tlie  conjunctiva* 

I  The  inflammation  of  tbe  Schneiderian  membrane  in  these  cases  may  he  pnmsry, 

riBAyhaTe  extended  from  the  pharynx,  the  subjacent  hone!',  &c.     Thus  we  see 

rh  of  the  lachrynial  passages  resulting  from  severe  and  long-eontinueil  niisal 

,  ht>m  Vmpetigo  and  eczema  of  tbe  na^al  tjjucous  incmhranc.  fi  om  influenza 

,  and  (inasmuch  as  the  respiratory  organs  naffer  greatly  in  the  acute 

EiAtA)  from  rubeola^  scarlatina,  but  especially  from  Tatiuln.  {Ad.  Schmidt} 

i  important  in  this  regard  are  syphilitic  and  gcrofnluus  disease  of  ibe  hones 

Fad  mucous  membrane  of  the  napsal  cavity  (Edul),  also  tumors,  polypi,  cancer,  etc, 

1 4T€?r>piiig  in  the  narea,  pharynx,  antrum,  etc 

Of  the  affections  of  the  edge  of  the  lid,  tlic  ulcerated  and  variolar  forms  of  ble* 
ritis  cILiarifi  are  partictilarly  to  be  mcntionedL,  and,  of  the  conjunctival  infiamma- 
aei'ere  Irachoma,     However,   conjunctival  indammations,    accompanied  by 
I,  Lead  more  frequently  to  bknnorrhiBa  of  tba  kclirymal  sac ;  and  then 
lq)p«ieiitly  not  so  ranch  a  propagation  of  the  process,  as  an  original  sympathetic 
of  tlie  lachrymal  passages.     The  inflammation  is  very  extensive  from  the 
Qctnui^t,  and  the  lachrymal  sac  is  drawn  into  it 
Thu  sopposition  is  more  probable,  as  chetnosis  is,  in  fact,  very  analogous  to  ery- 
J  ^d  this  aflection  on  tbe  face  presents  by  far  tbe  most  frequent  cause  of 
fiiioaha'&  of  tbe  lachrymal  sac.    Through  it  ttie  latter  disease  is  distantly  coo- 

I  with  pja*mia,  puerperal  disease,  typhus  fever,  &c, 
1  Centiaued  impediments  to  the  normal  conduction  of  the  tears  are  important 
iof  the  disease.    In  fact,  the  affection  is  of  very  common  occurrence,  when 
*^  inferior  opening  *  f  the  nanal  duct  is  rendered  imperviou;*  by  cicatrices  in  the 
jm  tnembrane ;  ako,  if  tbe  duct  is  narrowed  by  foreign  bodies,  polypi ^  &o.,  or 
i^fulicnU  or  pun  eta  are  obarr  noted.    Esperieuce  teaches  that  even  the  ever* 
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lion  of  the  puncta,  if  it  prevents  for  Boma  time  th©  entraooe  of  th^  teai^  t&xmm 
and  keeps  up  tlie  digeas^,  aod  finally  kadi  to  atrophy  of  the  walls  of  the  pflffia^ts. 

4.  Under  simUar  circuiu stance?,  all  are  not  alike  disposid  to  the  disease,  aitnlti 
being  more  so  tliau  diildren^  old  people  more  than  those  in  the  prime  of  lifei  womei> 
more  than  men ;  and  relaxed,  pale,  debilitated  individoals  ciore  »d  than  stronger 
persona*  More.jver,  persoas  with  &ib  nooea  are  especiaUj  inclined  U>  the  di&eaae  in 
qnestion.  {nmnerJ) 

Course. — ^  indlvidnala  predi?poaed  to  it,  especially  in  relaxed^  debilitated  p«r- 
BOQ&,  lachrymal  blennorrhoea  often  develops  it&elf  qnite  onnoticed.  It  Irni  ttsnaJlj 
existed  Biim«  time,  when  the  patient  H  made  aware  of  his  state  by  the  o^a^onal 
dropping  of  tears,  bj  the  frequent  overflow  of  the  eon  tents  of  the  i^ac,  and  the  misty 
vision  caused  by  it.  If,  however,  the  disease  is  developed  by  the  propagation  of 
inflammation  from  the  neighboring  parta^  it  is  usually  marked  from  the  commeDCe' 
ment  by  slight  redness,  sensitiveness^  and  swelling  at  the  angle  of  the  eye. 

When  the  protrusion  of  the  kclirymal  sac  has  reached  a  certain  grade,  the 
Inflammatory  symptoms  eoon  disflppear,  and  the  blennorrhtfa  continues  wlthoml 
further  piirttcular  change  for  years,  or  even  for  IJfe.  In  many  caseij»  howtver, 
exacerbations  occur  from  time  to  time,  without  perceptible  cause,  show  themselves 
by  njore  or  less  severe  inflammatory  symptoms,  and^  as  a  rule,  result  in  an  increiso 
in  volume  of  the  luraor.  But  on  the  other  hand,  the  dissea^^e  occasionally  recedei^ 
and  under  favorable  circumetaneea  may  temporarily  entirely  recede^  subsequently 
to  reappear  suddenly. 

Eesults. — 1-  Laohryraal  blennoTrlwEa,  which  has  not  become  chronic,  may.  tinder 
fevorable  oircnmstances,  recover  spontaneously ;  Ujis  is  especially  tnie  of  the  dbease 
occnrrLng  in  children.  It  i^  said  to  go  away  of  itself  not  unfrequently^  at  puberty, 
or  during  the  first  months  of  pregnancy,  (Maekensu.) 

2.  As  a  riile^  kowever,  unless  the  aid  of  art  l>e  invoked,  the  dl'^ease  exists  ihroirgti 
life.  Then,  in  the  further  course,  the  swelling  U:*U!dly  incpen&es  somewhat,  while 
tlie  constituent  parts  of  the  lachrymal  passages  grr  dunlly  undergo  rertnin  changes, 
which  render  a  return  to  the  normal  state  more  diflicult,  and  treatment  more  and 
more  insufiicieut* 

The  border  of  the  tio&al  process  of  the  superior  roajtilJary,  which  helps  to  form  the  Ittchrymul 
foasai  ifl  oflea  prt^sicd  on  und  nbsrirbed  ;  iiod  u  a  iioiilar  loss  occurs  in  the  ci^it  of  the  IftchijOiftl 
bone^  the  lacbn^mfil  cnnal  is  iheo  obliterated.  (ArU.}  The  portion;  of  Itie  orbicLiJmris  coreriiig 
the  lachr3''niiiit  tac  m  front  gmduaMy  lose  th«[r  power  of  contructmnt  ^nd  ntrciphy^  as  a  K^mlt  df 
the  pressure  and  teuaioti  iG  wUich  th^y  mt  ? xpoaed.  Tho  mme  is  true  of  tlie  cMinciectir^-tiasot 
meBb-work  corering  the  aponeurosis  of  the  lacbrymnL  fiac  iLud  coDn^(«d  with  tUe  tiji^iitiieiit  of  tli« 
lid.  Tbis  is  pre«s«d  together  fToiii  bi^^hindi  atid  eotirkusea  to  a  more  or  ksi  tcsndinons  ^^T^w 
wbich  uuly  becomes  agnin  relaxed  \v'iih  diflieuUy,  so  that  the  fiUmeats  gniwu  tOigelber  may 
ieparate.  and  their  interspaces  again  fill  with  delicate  loose  tissue. 

The  mucous  membrane  and  thecavertiODS  tissue  of  the  lachrymal  passages  hypertrophy  under 
the  continued  proliferation  of  tissue,  and  the  latter  gi'anuJates  occftiSioEi&Uy^  much  like  a  tirtteliiQ> 
nuatouH  conjcinetiTiu  Tbey  may  remain  in  thia  stato  for  years,  or  even  for  hfei  BoDietiixi«a,  boi^ 
erer,  especially  in  high  degrees  of  protrusion  of  the  sac  and  Its  eorerings^  they  gradually  lost 
tbeir  peculiar  character^  and  their  hypertrophicd  tissue  is  destroyed.  Tb(?  wdJs  of  tb^  lac  then 
change  to  a  ^tightly  vseeulair,  pale,  hard,  and  Uitck  tenditious  membraoe,  which  iotimal^ly  anitca 
with  the  fibrous  en vdoper  Htid,  in  eombinulion  with  the  latte~  presents  a  homogeneoiiastintiim 
of  relatively  «ilight  tbickness.  The  secretion  dow  changes  its  cuiiracter ;  it  bfcomet  a  tranalQccat 
yellowish  or  brownish  glue-tike  substanee,  wbich,  as  a  result  of  the  absorption  of  its  fluid  etm* 
stitaeata,  may  thicken  ta  the  c<»Qststeace  of  half- cooled  glue.    Tbia  condition  was  rorin^(| 
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4ficribfid  »M  **  nptare  tnd  dmpsy  of  (b«  lacbrrmal  tAe^  or  hentift  ind  hjdropi  sacct  kchrf* 
(w4(i*  Schmidt,  MetT,)  Aa  oiay  be  eaailj-  underitaocl,  iU  occurreiic*  is  mucb  fkvored  by 
ftbltitj  of  the  tia«al  duot^  nud,  in  tbc  !$tute  fa  q,uebliotit  lbi«  m  quite  a  frvqueoi  occurr&tioe. 
Aplft  from  the  cioatnmnl  coDtriiction  and  clos^urp,  whicU  is  oftca  cauicd  bj  partial  ulcermtiua  ol 
liw  earel(i|>nt  of  tbe  duct,  we  tiiinit  take  itito  conatii  rratioa  the  nhrinkajpe  lUat  uflumlly  succeedi 
^^lertroph  j  of  the  mucous  mcmbrntie^  iu  the  vidnrtjf  of  tbs  oitsAl  duct ;  and  il$  tbu  coHecting 
I  t^rrtiut)  Add  tears  driveu  lu  by  muiCular  acthia  do  not  bare  the  efiecl  of  dJIfttingt  ^A  t her  do 
^li  lb«  Uchr^tnul  «aG,  notbing^  pr«v*<)Ot!j  iticrt-ftfting  eootrActioti  of  the  GAllher.  Accot-diug  to  tbii»« 
ItlCfi  lachrvmalia.  rauks  with  the  '^  retention  cfEtt"  of  tb«  larger  caDals,  (  Vit^^how.} 
Wliere  tb«  flowr  of  tt%f%  ia  pemmnenUy  impeded  by  e version  or  closure  of  the  poricta  or  cmia- 
heuli,  cooceotrie  Bthcture  of  the  liicbnioal  sac  occoaiooallj  occiira,  a£,  with  cootiuued  ibrmkiag 
fli  iu  wa1U»  tht  eecretioo  alto  »top&.    {A^  Wf:h$r.) 

Z,  The  inflammatory  exacerbationi  that  frequently  occor  in  tbo  course  of  tlit 
irymal  blt-'UTiorrlicraT  Imve  tbe  greatest  influence  on  the  fiubsequent  progress  of 
tlie  (lipase.  Tlicae  mflfiiTitDatiotis  often  recedCi  it  is  true,  witbotit  leaving  mj 
decided  tracer,  Frequonlly,  IioweTer,  tlaey  lead  to  soiipurative  perforation,  Thk 
o[>eaing  not  unfrequently  eloses  again,  bo  that  the  fornier  condition  is  restored ;  but 
just  as  often  a  laebrymd  flMtila  rernaini^  The^  mterenrreni  infiamniations^  ^itb 
<^  without  rappnrative  perforations,  often  cause  partml  ulceraiioti  of  tlie  inner  wall 
of  the  sne,  bnt  parti cuLirly  of  the  mernbranoua  nj^&al  duct  Tbla  of  course  eipo^wji 
part  of  ibe  bone,  TJien  the  roughness  felt  on  probing  tlie  parts  may  readily  caua^ 
m  dijignosia  of  carina.  Such  plocoa  usually  coat  over  very  eoon,  or  are  covered  by 
tbe  eootractlim  of  tlie  ulcerated  wall  of  the  &iao.  The  subsequent  results  are  oio&tri- 
cifll  oontraetions,  strlctureSf  and,  exoeptionallj,  obliteration  of  the  nasal  duets. 

4.  Id  rery  rare  etsea  dacfyoUibi  or  lachrymal  c»1cuU  fonn  io  the  Iticbrjmal  paasAgen.  TheM 
ttkoj  excite  «eTer«  iQflainmatioBLi,  oad  Ibua  pro  re  the  direct  cauie  of  tbg  atale  deacrjbed  in  p*r*- 
S:»ph  S,    {Dt*marrm,) 

b,  Later,  lacbrymal  bleotiorrbcDa  ia  also  »ometimea  oombiaed  with  empbyaema  of  tba  lichry* 
tnaJ  «aC(  which  ia  characterized  by  air  patamg  into  and  expandtog  the  aac  at  every  itrong 
dpiration^  and  particuhirly  oo  biowiog  the  oosc,  ioeefing,  Jec,  ;  or  the  cooteuti  of  the  aac  ni<Hy  h^ 
Iditwi]  m  biibbtca  through  the  puocta^  Impairment  of  the  ralve  at  the  naaol  end  of  (he  tube  baa 
Iwcti  ctinaidered  {IfQ»n<r)  m  the  cauM  of  thifl  ciymplom ;  this  im,  boweirer,  a  mistake,  If^  with 
tlib  eztmcirdiDarj  pcrmeabiiity  of  the  tube,  a  wound  or  ulceration  of  the  wall  of  tlie  aac  dccuT} 
ma  air-tumor  readity  forma  Iu  tb«  ault-cutaoeoua  and  aabtni&cotas  llasue  of  the  cuulhus.  (ArU, 
Mm,  &rtt^4.) 

The  Treatment  films  at  removing  the  existing  disturbance  of  nutrition,  and  tbe 
restoration  of  the  protruded  sac  to  its  uorinol  size.  Another  indication  is  the 
removal  of  all  jmpeiliments  to  conduction.  Where  this  does  not  apj^ear  practicable, 
the  iuffering  of  the  patieut,  cau^d  by  the  disturbed  conducting  po\^  er^  must  be 
dlminbhed  as  nmob  a.^;  posr^ible. 

1«  Far  fulfilling  the  cauaril  indicatious,  the  constitutional  and  local  treatment  of 
ozunaf  tbe  removal  of  polypi  or  other  outgrowths  from  the  no^  ur  ajitrum,  the 
cnre  of  chronic  inflsimmation  of  the  Sehneiderian  raembraDe^  »te,,  kre  necessary, 
U  h  Tery  rare  that  we  liave  to  remove  foreign  bodies,  lachrymal  calcnli^  polypi,  ^, 
from  tbe  teor-passages  themseliret. 

2,  In  simple  blennorrhcea  of  the  lachrymal  nac,  tbe  first  indieation  is  to  prevent 
tbe  collection  of  tears  and  diseased  &ecretiiinf  iu  the  sac;  for  such  coUectioue 
dipc*ctly  prevent  the  contraction  of  the  sac  to  itjn  norrnal  mze^  and  thus  become  an  im- 
m^iate  hindrance  to  the  return  of  the  normal  condilinns  of  the  mucous  inembriLne. 
Moreover^  there  is  no  doubt  that  the  abnormal  tension,  and  es|)ec tally  the  frequent 
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ejhange  from  tension  to  relaxation  of  tb©  wslla,  must  be  reganl&d  as  %  direct  inja- 

riooB  ioflnenca,  keeping  np  and  increasing  the  in^ninatlon.  In  fact,  expenenee 
teaches  that  simple  blennorrhcea  of  the  te^-pasaages  may  be  cured  hj  permanent 
rabiatioQ  of  the  lachrymal  sac. 

a.  The  remedy  moat  to  be  reeom mended  is,  undoubtedly,  the  flittmg-up  of  ar>i 
caBalioulns,  and  subsequently  repeatedly  probing  tlie  nasul  duet  {BewmanJ)  By 
slitting  up  the  cuter  part  of  the  canaliculus,  wJiich  ii  thioHy  spun  aronnd  wit^ 
muscular  fibers,  the  evaonatinn  of  tbe  lachrymal  sac  upward  ii  greatly  facilitated, 
but  by  probing  the  nasal  duct  the  passage  downward  is  opened^  and  the  conditions 
of  nutrition  are  favored  iu  every  way. 

To  render  the  slitting-up  more  easy  and  certain,  it  is  well  first  to  dilate  the 
punctum  in  question  by  a  oonlcal  probe,  or  by  tlje  suocessive  use  of  several  prubei 
increosiug  in  size. 

In  thjA  probing,  it  mual  be  remembered  that  tbe  cftuaUcall  run  about  ttjrec  fourthi  of  a  I'm* 
nearly  perpendicuLarly,  bud  somfl  what  outward  from  tbe  puocta ;  theo^  forming  nearly  a  right  iuig]«i 
tbey  become  horizontal ;  tben»  resijectiTely  ascending  *pd  tleaci'ndjn^,  they  reach  the  waU  of  Uis 
SAC*  where  U  U  covered  by  the  palpebral  ligameot.  Hence,  &fter  drawing  tbe  lid  do wti w«rd  Had  out- 
ward i  we  introduce  tbe  probe  perpendicularly  through  the  punctum^  then  tura  it  botiiO'atallr 
Kud  carefully  push  it  obliquely  downward.  By  neglect  of  tbeae  mlea  we  may  easily  cauM  Injary^ 
nay  treQ  perforate  tbe  caQtiltculi,  and  form  fiilae  passagea. 

The  end  of  the  probe  muat  be  oonatantly  held  againat  the  anterior  wvH  of  tbe  tsvul  aad 

(owarda  tbe  fnndua  of  the  rao ^  and  be  directed  relatively  tow^ida  it*  inlciigr  opeoiogi,  wlulvt 

tks  ooDTexity  of  the  probe  ia  applied  to  the  anrfoce  of  the  globe. 

If  the  punotum  h  wide  enoagh^  the  blunt-pointed  blade  of  a  pair  of  angular  m 
straight  scissors  sboald  be  carefully  introduced,  and,  while  the  lidisj*omewhat  everted, 
should  be  passed  nloug  the  tube  to  a  point  behiud  the  base  of  the  caruncle,  and  tbe 
canaliculus  should  then  be  slit  up  from  tbe  cunjtmutivol  side  by  a  single  cut  of  lb* 
soUsorfl. 

If  tbe  puncta  hai'e  closed  from  cicatrices^  whieb  rerr  rarely  happens^  the  opening  mmi  be 
restored  by  thrusiitig  a  blade  of  &liar[i-i>oiijled  aciasops  throtigh  ihe  papUla  from  Uie  iiioiyr  lip  of 
the  lid,  or  by  making  a  cut  obliquely  to  the  perpendicular  portion  of  the  canaliculus,  abont  half  a 
Une  from  the  edge  of  the  lid»  {Bowman.)  The  lalter  h  esi>ecially  necessary  when  ihe  closure  bu 
occurred  from  extensive  cicatdotivl  growth.  On  Ihe  cut  Burfnce  tbe  opeuing  of  Ibe  tube  may 
eaaily  be  accomplished  by  probing^  and  there  is  then  no  further  obstacle  la  the  slttting  up. 

Moreorer^  the  caoaliculi  may  he  ftlit  witti  adraDt^^  to  couuU^racI  tbe  anoojiug  dropping  of 
the  tears  when  there  h  uo  bleunorrhieii  of  the  kchrytnsl  sac,  m  often  happcos  when  Uiepuncta  hart 
beeit  clcatriciatjy  controctcd  or  elosed  by  precedeot  io  flam  mat  ion  of  the  edgeaof  the  Uds^  or  fitna 
any  other  cause  y  or  if  the  edge  of  iIig  lid  docs  not  come  clo^  to  the  globcp  bnt  Is,  botreTtr,  aot 
far  enough  off  to  render  oeceaaary  or  adriAable  a  more  exteiii^L?e  operalion* 

If  the  piinctum  he  only  ^mewbui  contracted  or  eoirered  by  a  layer  of  epidenaii  (as  oocon  au 
unfrequeutly),  simply  probing,  a«  aboTe  ad irised^  usually  suffices  to  arrest  permanefntly  the  ano^y- 
iag  dnipping  of  tears.  [A  narrow^  probed -pointed  knife  (Weber's  knifej  la  perhapa  more  ooa 
f  eniently  used  for  diridiog  the  canaUculua  than  ihe  aclasora.] 

To  gain  entranoe  to  the  sac,  the  lower  eanalionlus  is  nsnally  slit  np.  Some, 
however^  prefer  tb©  upper.  In  favor  of  the  latter  choice  is  the  fact,  that  contmned 
probingf  as  is  necesaary  in  the  treatment  of  lachrymal  blennorrhoba,  by  great  tension 
of  the  inn^r  angU,  readily  causes  eloatriciul  closnre  of  the  inner  end  of  the  tube^  and 
It  is  most  important  to  preserve  the  permeability  of  tbe  lower  canalicidaa,  as  this 
acts  the  principal  part  in  tbe  conduction  of  the  tears.  Where  an  external  fistula 
already  exists,  the  danger  of  obliteration  causes  it  to  appear  preferabla  to  proba 
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ongh  the  lower,  but  at  the  lamt?  time  to  filit  up  one  or  both  of  the  cjumliculi  to 
"iftdlttatij  the  CTacu&tion  of  the  eac.     Of  caurae,  the  cirtemal  opemiig  miiat  then  be 
mainbimed  by  the  introduotioii  of  a  greased  tent 

Thi*  bent  iihonld  not  be  longer  than  ia  neoe^Miy  to  keep  it  m  the  woniui  If  too  long,  the 
end  eorled  np  in  the  Uchryma]  e&o  Kutt  on  the  mUGons  membnuie  u.  m  foreign  body.  Tha 
Kreariog  is  reqiiinit^  to  prevent  clojiure  of  the  fiBtnlotji  orifioe  hy  the  cbyinf  iecrotbn  To  pi^- 
w&i%  the  tent  from  falling  <mt^  we  abonld  &4ten  it«  external  end  to  tho  cheek  by  adbefiive  pt&flter. 


W 


For  probing  we  may  iiac  a  series  of  graduatetl  sounds  of  mallealile  metal*  ivory, 
horn,  rouDflcd  at  one  end,  bulbous,  of  equal  thickness  throughout,  and  of  sizca 
ng  from  that  of  a  thrt^ad  to  that  of  a  moderately  thick  cord  {Btfirfitmi), 

[Dr.  n.  W.  Williams,  of  Boston,  speaks  highly  of  prol>es  '^  made  with  bullwuaex* 
treiuitit'^  of  the  sii  si^es  of  Bowman's  scale,  but  with  the  third  of  the  prol>e  nearesat 
th^  etid  much  more  slender  than  the  remaining  portioa"  "  Tlie  prob(?s  should  be 
of  allorc<l  silver,  not  too  pure,  that  they  may  haTe  an  elastic  flexibility  without 
being  lialile  to  bend  too  readily."] 

We  first  take  a  fine  probe,  curve  it  alightly,  and,  while  drawing  the  lid  doirn- 
^rard  and  outward,  pass  it  obliquely  (nearly  horizontally)  through  the  divided 
canaliculus  to  the  inner  wall  of  the  sac  When  we  feel  it  against  the  bone,  turn- 
ing the  convert  ity  backward  jmd  inward  (Fig.  83),  we  pass  it  down  along  the  wall 

tile  sac,  and  very  carefully  tlirough  the  upper  opcujug  of  the  nasal  duct 


Fig.  83. 


It  f»  often  diffionlfc  to  find  the  opening  at  fii-iit,  aa  the  Tnembnine  ii  TOnch  pnfed  ont,  and  the 

prnbe  often  poAsea  into  the  foldii  anrronnding  the  opefning.     Much  eeurchuig  around,  or  eren 

tonghlj  be&ring  on,  or  itronglj  preaaing  forward  the  prob«,  Ktt 

highly  in)urionA.    The  Inflammation  b  thereby  greatly  enconr- 

aged,  the  ffwelhng  of  the  mnoona  membrane  increa£ecl„  ao  tbat 

the  object  of  the  prolHng  in  directly  oppoaed.     OccBAionally  the 

l&Qeoiu  mem1>rane  ia  even  pierced,  and  a  false  poaaago  fonnod, 

tii«  bone  partJAlly  eicpo»ed,  and  ao  a  poaaible  caiias  preaented  for 

which  greatly  endanger  tbe  fnnotiona)  power  of  tho 

Snch  injuriea  of  the  mticona  membrane  ihow 

by  b^norrh&ge  from  the  canalicnli,  ot  from  the  noae. 

As  h  well  understood,  they  are  most  eaaily  caused 
l>y  very  thin  |jrobes,  since  their  ends  are 
XTelatiTcly  isharper,  and  hence  it  h  better 
*o  employ  the  thin  medium  ^zos. 

If  we  do  not  succeed  in  reachiniyf  the 
%a»al  duct  without  great  pains,  it  is  l>ct- 
%et  to  give  up  the  attempt  at  once,  eepe-  ; 
Cially  when  the  existing  inflammation 
wtHiM i res  sonie  att^mt Ion,  tJauall y%  n  1 1  i  r 
slitting  up  the  canaliculus,  a  dimimititju 
of  the  inflammatory  action  occurs,  the 
poaui^  l.ieoomc*s  more  pervious  each 
dAy,  the  lachrymal   sac    fills    up    but 

lightly,  the  diflicultiea  of  the  patient 

diniinish,  and  finally  proltcs  may  be  used 

without  danger,  and  with  evident  ad- 

faniiige.     In  proiiing  the  nasal  duct^  it  must  bo  remem1>ered  tbat  it  does  not 
I      directly  down^  but  somewhat  backward  and  outward*    When  the  probe  has  e^iterad 
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some  difltance  into  ttie  nn^al  duct,  its  upper  end  (Fig.  83)  i^hciald  lit?  ntMir  the  tupra- 
drbitftl  notcb,  and  should  remain  b  this  posittou  without  afd  from  tho  finger. 

While  lying  in  the  pansageH^  the  probe  ihonld  exotte  no  paiis  or  disagrffiiBblp  fe«liii|^  of  p(i<e#- 
811T0.  Wh^re  thift  floca  occur,  it  haii  prohiiTily  t^iuiied  Home  injury^  or  in  not  fiaitAbly  cttrred. 
It  ahonld  ftlwnyH  b?  liomein  mind  that  the  vhape  of  the  nas&l  duct  Tmries  groaUyt  and  ^huoit 
«Tery  cane  requireR  &  different  cnrve  of  the  ftoiuifL  Whoever  tif^l^cti  tbi*  will  ootialisitlj 
fincl  fltrlcturen  that  do  not  exi^t.  But.  if  the  probe  should  be  once  forced  into  the  now,  the 
pAtient  wUl  scaroely  bear  it.  m  the  fceliag  of  prewsure  extending  to  the  toeth  ioon  incr««aeft  «q 
&s  AlmOHt  to  eanue  fainting. 

It  in  very  uofKtrtiint,  also,  to  aatUfy  onmetrAi^  ih&t  t]i«  probe  ha*  been  aotnally  mtrodtieed 
into  the  none.  To  thii  end  it  ii  not  alwaja  miffident  to  measone  the  length  of  the  p«rt  Iniro- 
dnced,  and  compare  it  with  the  diitimoe  of  the  opening  of  tbo  laohrytnal  dtict  from  ih«  floor  of 
the  no*o,  «inoe  the  duct,  by  rea»aon  of  it<  oblique  direction,  !■  sometime »  condder&bly  longer. 
To  prove  thia,  we  may  introdnoe  a  aecond  sound  b^low  tb«  inferior  tarhinated  boae^  and  aeeik 
to  totioh  the  end  of  the  firnt 

Whm  tho  prohe  has  readied  the  nasal  cavity,  wo  should  leave  it  thwe  a  few 
tninute?^  be  fore  witl  id  rawing  it.  The  next  day  the  operation  Is  to  lie  re|>eBt«?d,  and 
80  on,  but  the  time  *be  probe  is  left  in  position  js  to  lie  inrreased  by  degreeis  to  & 
quarter  of  an  hour,  and  thicker  ones  are  to  be  gradually  used. 

In  general,  however,  it  is  scarcely  ever  neceasary  to  resort  to  the  very  larg^  probe 
(5-R  Bowman).  On  the  contrary,  such  a  large  caliber  might  easily  become  danger- 
ous from  the  exceaaive  laceration  of  the  canals. 

In  simple  blennorrhcea  of  the  lachrymal  ftac,  wliich  is  not  too  chronic,  the  tau- 
eo-punilent  accretion  usually  diminishes  under  this  trcatmCTit  within  a  few  wofJps 
acquires  more  and  more  the  ehamcter  of  pure  mucus,  and  finally  dries  u|»,  while 
Bimultaneously  the  annoyiuju^  dropping  of  tear^  ceaJM?fi,  If  the  condition  approaches 
such  a  termination,  it  is  well  to  undertake  probing  only  at  long  inten^ala.  It  should 
not,  howt^ver,  he  entirely  dispensed  with,  even  when  the  blennorrlio^a  appears  per- 
fectly cured,  as  cltnure  of  the  internal  ojiening  of  the  passage  easily  occurs^  and, 
for  feftr  of  this  occurrence,  it  is  well  to  continue  the  proliinnf  every  otiier  wet*k  for  a 
long  while,  to  prove  and  maintain  the  perviousnessi  of  the  passage.  For  this  pur- 
pose it  is  well  for  the  patient  to  leam  to  probe  himself,  as  is  rcadiLy  done  by  ihoae 
who  are  at  all  dexterous. 

Where  the  blennorrhcia  Is  very  obstinate  and  the  discharge  very  free,  bemdcft  <^ 
p rolling  tJie  duct,  we  may  use  astringents,  such  as  catgut,  eomked  in  a  weftk  lola* 
tion  of  nitrate  of  silver  (Ran).  But  we  may  readily  use  aatrin|?c9it  Injectjom 
through  the  divided  canal  iculua,  or  by  the  external  fistula  through  which  we  probe; 
Weak  solutions  of  sulphate  of  zinc  or  eo|jper,  one  to  three  grains  to  the  ounce  of 
water,  are  ordinarily  used.  Nitrate  of  silver,  tinetture  of  opium,  and  tinctmr  of 
iodine,  although  much  recommended,  are  objectionable,  as  the  passage  of  part  of  the 
fluid  into  the  i>hftryn^  can  not  always  be  avoided ;  hence  serious  accident*  may  arifle. 
To  favor  the  astringent  action  as  much  as  posdlile,  it  is  well  to  precede  theap|)lic^ 
tion  of  the  remcniy  by  an  injection  of  warm  water,  to  wash  out  the  tear^passage^ 
The  injections  are  made  with  the  lachrymal  syringe,  a  small  glass  syringe  with  a 
silver  noxzle,  which  tenninates  in  a  fine  curved  tube* 

Instead  of  the  syringe  we  may  nae  a  small  bag  of  vnlcanized  oaontcbonci,  wbieh  tismdaatoi 
in  a  fine  tube  {Jaf^tthe). 

Aotna^l  cauierixation  of  the  wall  of  the  sae,  with  nitrate  of  silter  o^  with  «oimda  of  1 
difitata  impr^gnatod  with  it,  is  scarcely  n«je*i»ry  {A,  Webfr), 
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*  It  11  alno  flaid  to  he  of  adraaitage  to  fill  the  ie&r-paeiuvgeii  Aereml  tucncmlAil^mth  cdmpreH«d 
lir  bj  farood  e:cpif»ttoii«,  with  oloAed  oom  «nd  mouih^  Mid  th-OM  to  emp^  tlie  secretioiu  oon- 
limed  in  them  npwmrdu  (Alf.  Grtifft). 

Other*  employ  an  in j^otion  sjriti^  with  ■  v«ry  thin  nonle.  In  order  to  be  Me  to  impel  the 
£aid  into  the  tf]«T-pAB«||:e«  with  greater  foroe  ( If^rtfumtHn^  Alf.  Graft fe). 

[The  naul  dact  may  be  ■yringed  through  a  hollow  Bowmiin'»  probo.  The  nozx.Se  of  the 
sTTiitgw  i«  oomieottfd  to  the  probe  by  a  bit  of  rubber  tubing.      Wtcftrr.} 

If  in  aonaequmce  of  continuous  ppobinj?*,  which  finally  have  been  neglected  for 
ft  Jong  tinip,  after  complete  rnre  of  the  bU'nnorrhcra  of  the  lachrynml  miv,  closnpea 
of  the  intemiJtl  opcninir  of  the  tube  have  oceurretl,  wUidi  UFUHlly  brin^  along-  with 
HieBU  »  return  of  the  Hlpunorrhopa,  the  resuUinfr  cicntrix  muBt  be  perfomted  by  » 
boring  tnotion  with  a  thin  metallic  proTw  introtluced  into  tile  incised  canul,  and  we 
mnsst  agiiin  resort  to  probings,  or  Flit  up  the  eeeond  canal,  in  oKler  to  jyatn  an 
opminfr*  WhcTi  both  canal?*  ace  closed  at  tlteir  internal  opening,  and  the  jmrf ora- 
tion of  the  cicatrix  with  the  probe  doee  not  succeed,  it  w  well  to  intrtiduce  a  narrow 
bL^loury  into  the  lowor  CAnal,  previously  slit  iip»  and  thereby  q>lit  the  sac- wall,  in 
order  to  oj>en  the  way  for  the  pn>be- 

6.  In  mmple  Mennorrhfiea  of  the  lachrymal  powsages,  the  daily  injection  of  a^rin- 
g^t  iolntions,  in  connection  with  the  introduction  of  probes  into  the  rami]  diict^ 
torn  *n  external  fistula,  or,  if  the  latter  docs  not  exists  tlu-our^h  an  artificial  nac, 
enjojit  an  old  and  weU-deserved  reputation  {Richie). 

The  opening  of  ih^  lachrymal  sac  is  lK*t  accomplished  by  a  ftharp-potntaJ  Ms- 
tonrror  a  lancet  Tlie  infttnnnent  la  to  lie  introduced  ch>se  under  tlic  middle  of  the 
p«l|)ebral  licament,  and  ncxirly  perpendicular  to  the  surface  of  the  pVellin«r,  and  the 
wound  enlarsred  |iy  withdrawing  the  knife  outward  and  din^Tiward.  It  should  not 
he  introduced  deeper  than  is  necessary^  and  should  only  l*e  done  when  the  sac  is  full, 
for  ft-ar  of  wounding  the  posterior  wall  of  the  duct.  Tliat  the  lachrymal  sac  has 
Wn  actually  opened,  is  readily  seen  frcvni  the  escape  of  team  and  muco-pua  through 
the  opening,  an  well  as  by  the  collapse  of  tlie  swellinj^* 

After  the  opening  we  should  prove  the  perviousmess  of  the  nasal  duet  by  proliee. 
If  it  is  found  pervious,  at  iirst  fine  eatjrnt  bou^es^  then  lar^r  onef'^  are  pa«f*ed  in  and 
left  f<jr  twenty- four  hours,  and  are  then  replaced  by  others.  Each  ehan^  of  the 
gut  niioutd  be  precetletl  by  injections  of  warm  water^  followed  by  an  injection  of  a 
ilij^htly-astnng«?nt  solution.  Tlie  piea3  of  gut  used  must  be  long  enough  to  extend 
int*j  tlie  ntwe,  and  for  the  other  end  to  be  f aMened  to  the  cheek  by  a  piece  of  adhe^ 
fare  plnstt^r.  When  the  ntorbid  secretion  has  been  arresti?d,  a  piec!e  of  lead  nire 
(Scairpa^s  kad  prol>e)  should  bo  introduced  and  worn  for  a  timC)  so  as  finally  trt 
dotr  up  the  fistula. 

The  final  resulta  of  this  treatment,  which  has  been  recently  dis<!arded,  ar^ 
certoiiily  nol  inferior  to  thost;  of  the  niethcKl  l>pfo re  described  {«)♦  and  quite  recently 
is  ha«  been  again  advocated  {Seeondi),  Btill,  wearing  a  pliurter  for  w^eeks  or  montlis, 
ttd  a  steady  purulent  dJacharge,  whidi  dries  into  crusts,  Is  very  annoying?  to  many 
pitienta,  and  explains  the  preference  for  the  use  of  proties  through  the  eanaliculus. 
Any  one  not  having  sufficient  dexterity  for  the  latter  does  better  with  tTie  catgut; 
tt  Icttst,  he  can  not  injure  the  patU-nt  as  readily. 

The  USA  of  filampntiLry  bon|^e«  instead  of  ca^tj^t  {Ad^  Sk-hm(fli)  in  unOTe  trouhJeffome  sad 
hvdly  mi  lUK^fnl,  an  the  swelling  of  the  latter  iti  very  favorable  for  the  dilatation  of  the  ituot, 

e.  Tbpre  in  k  blOfwUeii*  hut  le**  tmiifc worthy  tuethod  that  can  only  bo  tuMsd  at  the  very  oom- 
tQcncemeiit  of  the  dkitcafle  ;  that  ii^  aa  ioon  ait  any  coltectlon  formn  in  the  i^c,  lo  drive  it  into  tbo 
saar  hy  preMiiig oa  the  aweHing  from  tdtbout,  and  to  U9&  aitringent  aolutJoni  fre^juently  dodnf 
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the  d^j*  Injeetkiiiii  of  ttstringeiit  aoltitioai,  u  well «  i»TOl}lngr  the  dtiot  thfctqgh  the  Hndiridffl 
canaHctiltiR,  aro  nniHena.  It  in  diCSmilt  to  emploj  tttese  metbodn  withont  woimdiiif  m-  m%  leaift 
greatly  irritating  the  latter. 

ff.  PTohing  And  injeoting  the  dtict  throngh  tfa©  nose  ha*  aluu  bwn  ailvincd  ilAt^p?rmt, 
fJt'ttftftffJ),  For  thifipurpni*  catheter-lilce  in«fcTnTOeisti  are  iiaed  This  mode,  baweir^,  nflm 
no  idvaatttge  OTer  that  thi-ciugh  the  divided  <»iiiilicului  or  tbrotigb  an  futiemAl  fijftTil*.  Motv- 
over,  lift  perfnnTi&iice  ia  mnoh  more  difficnlt,  particolArly  an  the  inferior  openinii:  of  the  aittl 
dact  varioB  ^reatl j,  sfi  well  in  form  &m  in  poaltdon.  Hence  ther«  ia  tio  gre&t  practical  Talne  in 
the  proceeding. 

f.  Recently  the  leaden  probe  of  Scarpa  haa  by  many  been  oj^ln  reported  tot  While,  bow- 
eTer,  this  wan  previflHRly  Etitrodnced  into  the  naiial  dnct,  tbronfirh  ^n  openini?  in  the  external 
wait  of  the  sa^^  the  stilet  now  nied  in  place  of  it,  formed  of  soft  iiilver«  ahonld  be  introdnoed 
into  the  riac  throtigb  on«  of  the  iii clued  catialiculj.  The  probe  nhonld  be  apindle-iliaind,  more 
th&n  an  inob  long,  and  ito  pfr^teat  thickneftn  ihonid  vary  according  to  neceBtity  betweao  tbtM- 
qnarterfi  of  a  line  aod  two  lines.  The  lower  end  ahould  be  knobbed,  the  npper  end  ftRtteiiid. 
in  order  that  after  introditction  into  the  sac  it  may  easily  be  bent  over  apon  the  mirfiMst  of 
the  lid  w-ith  a  pair  of  forceps,  and  thfjn  the  |in>be  he  prevented  from  wlippitig  down  into  Ihm 
carity  of  the  no«fl.  Many  employ  flnob  probet  or  «tylej  in  all  varietiet  of  blennorrhapsa  of  ttit 
kohntn&l  eac,  after  the  hoc  ban  been  habituated  anfficiently  to  the  irritation  of  a  fiorejgB. 
body  by  the  preFioni  treatment  by  Bowman 'h  probe*,  in  order  to  ditqiftn^  with  the  daily  iiitt»^ 
dnction  of  the  probe.  The  ityle  may  generally  remain  **  in  ritn  ^*  aQveral  daya  witboat  inimy^ 
dnrin^  which  time  the  patient  doea  not  need  tnedictil  intetfereDoe.  After  the  lapw  of  tbiw. 
period,  however,  the  atyle  ibonld  always  be  removed,  in  ordenr  to  eleanse  tbe  lachrymal  ta/s 
by  inj«etioQ»  of  water,    and   btiog  it  m  eoitaot  with    aatringenta     [Sth^ei^ger^   Jaa^e^ 

Others  regard  wncB  ntylew  a«  parti  colai^ly  indicatod  in  irtriotnrea^  and  b<»gin  the  treatment 
from  the  a  tart  wfth  their  in  trod  notion,  since  they  open  the  way  for  them  in  cane  of  tieceHnty 
by  a  forcible  probing  of  the  »BjO,  The  etj-le  is  then  allowed  to  remain,  only  being  removed 
from  time  to  time^  in  order  to  try  the  permeability  of  the  nafial  dnct  aod  to  clcatim*  it  propeily. 
Where,  however,  the  necretion  is  very  abnndant  the  style  is  to  be  removed  daily,  in  order  to 
iniect  the  sae  with  a^trin^nt  «olntJons.  After  several  weekn  it  is  *»id  to  be  always  nrm  rsirr 
to  Inoreaite  the  caliber  of  the  style,  as  it  soon  becomes  loose  (  ^VUHofnif^  fSretny  Inavmt^h  ii 
thi«  mode  of  treatment  likewitie  takes  peveral  montbit  witbont  inpnrini;  nnccent,,  and,  moreover, 
is  begim  by  a  very  painfnl  operation,  and  during  the  entire  ootine  mQat  ansoy  the  patient  not 
a  little^  it  can  scarcely  be  preferred  to  the  treatment  by  probea. 

8,  Til  Bcvefe  flind  old  eoaas,  with  ^refit  dilatation  of  the  Bac  reRt  oration  fa  the 
normal  state  requires  a  lonjr  time^  if  it  be  not  impossible  on  account  of  the  c1iAii|^ 
jn  tlip  mucous  membrane,  but  still  more  from  the  contraction  and  ulcemtion  of  the 
layer  of  connective  tissue  coverin^^  the  sac  extemftUy  and  anteriorly.  This  resumes 
its  normal  state  with  difflctilty ;  but  often  its  contraction  is  only  mar^nal  ofT  incom^ 
plete,  if  new  collections  of  secretion  be  immediately  prevented  by  openinjf  the  sac  or 
filittiufT  up  a  can  alt  cuius.  But»  as  lonjr  as  the  wall  of  the  sac  is  relaxed,  the  amoimt 
and  qtiality  of  the  secretion  does  not  become  normal^  and  the  blennorrhfpa  conHnnes. 
It  ia  tliercfoiT  advisable  to  dimmif^b  tlie  wall  of  the  sac  by  an  operation.  For  thi* 
pur^^o^s  the  distended  isiflc  should  he  oj>pned  with  a  histoutr,  aad,  starting  from  the 
puncture,  we  should^  with  the  pcissors^  cut  out  a  mvrtle-lcnf -shaped  piece  from  the 
wall  and  the  subjacent  layers,  skin  included ;  the  long  axis  of  this  piece  should  ran 
from  the  middle  of  the  tarsal  ligament,  outward  and  downward  dknt^man}.  The 
wound  rapidly  closes,  except  a  small  ojiening,  and  even  this  will  dote  if  w<*  probe 
the  duct  through  a  divided  canalicus,  Tlie  closure  ta  much  favored  bj  wearfng  ft 
protective  bandage,  which  preaaes  a  small,  hard  charpie  pad  against  the  cmnthu^ 

Instead  of  erttting  ont,  many  recommend  a  partia!  dentmctlan  of  the  onter  wall  of  tlie  «ae 
with  nitrate  of  silver,  caoRtie  pobaab  fCri^Wi^^Jf),  chloride  of  antimony  {S*rand\\^  eta.  Sat  it  la 
too  dil&calt  to  limit  their  action,  and  th«  opening  of  the  doot^  or  the  entmajcw  to  the  aiaal  dod, 
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BiAj  be  eic«triiiljmy  oontfActcKl  or  ^i^eti  cl  oaed.  Ckuiimf  eotri^pflon  of  tW  lower  lid  tud  ptmctmnf 
U  limit  thi?  oondQction  at  te«n  into  the  duct  {d.  Wt^ber}^  ia  at  k^iut  impeiilDqiiH.  ThiM  doeii  not 
|ic«Teiit  Jjilutg  np  of  tli€  saCf  but  rather  favara  it^  tor  the  witbdmwal  of  the  tcAt^  which  flhonld 
dilate  it,  penuit«  thickctiiti£  of  the  muog-puriilcat  pimiiict  o£  the  walia  of  tb«  ws,  mxd  cloees 

C  CoEtmetious  of  the  oasal  duct,  dependent  only  on  inflammfttory  swelling  and 
hypertrophy  of  the  mucous  memlirane^  scarcely  require  special  treatment,  aa  they 
uiUttlly  difliippcar  rnpidly  under  the  treatment  for  lachrymal  blennorrhtca  described 
under  2.  <»,  *io  that  the  use  of  probes  of  increasing  caliber  becomes  easier  each  day, 
■nd  finally  ^uids  injected  pnse  in  a  full  stream  through  the  no^.  Even  if  the  na&ai 
duct  has  already  begnn  to  contruct  from  destruction  of  its  tissue,  or  if,  from  partial 
nkeration,  leudinous  dc^tricea  ImvD  formed,  which  contract  more  and  more,  and 
moK  a  stricture  at  eome  part,  probing  daily  often  sufficesj  to  n-store  the  normal 
itate,  or  at  least  to  dilate  the  contracted  part  and  stop  further  coulniction*  But 
then  the  probing  must  be  continned  for  months  in  order  to  f ulUU  the  purpose, 

Teu«  ago  attempt*  were  m%d&  to  render  permeable  the  lower  part  of  the  tear -pa«i&gee|  by 
hipaliTig  the  opening  ovtir  a  mctaihc  tube  {IhtpuytTen).  Thase  tubea  were  made  of  gold  or 
filver,  and  of  the  shape  of  the  ntt&al  duot^  and  ht^l  at  their  upper  end  a  einalL  bordfir,  to  give 
them  a  point  of  lupport  at  the  upptr  opening  of  the  duut,  and  prerent  their  linking  in^  Afte^ 
the  improYemcat  of  the  bleonorrhoca  in  the  usttai  way,  and  a  nufficient  dilatation  of  the  nasal 
duct,  theae  oaatdie  were  intrwluced^  and  the  fiitnla  canned  to  heal  up  over  them.  Mwiy 
]ptieiita  wore  them  for  a  long  time  ( l^VcA'rr,  B.  JiuHe).  [At  a  meicting  of  the  New  York 
Opltthalmotogioal  Society,  we  heard  Dr.  Edward  Delafield  relate  a  o*Be  where  a  tube  had  been 
wem  for  thirty  7C4U:iis.  ]  In  otheri,  however,  the  bony  passage  wore  away  nuder  the  pr«»Kai«| 
md  the  canulA,  btHTomiiig  loose,  sunk  dowiL  In  ot^^ers,  again,  the  mcmt  troublesome  diaeaaea 
pi  Ihe  booea  t^crtm,^,  tendering  the  removal  of  the  canal*  neccaiary.  The  xeanlla  w«rft 
arrer  pcmuLaents  as  the  ciuiuhi  became  stopped  up  by  lachrymal  oaloali,  aad  the  disease  of 
the  duct  returned  in  an  ice  reused  degree.  In  fcome  cases  the  contents  of  the  sac  made  for 
dves  a  piusage  aloiig«ide  of  the  inclosed  and  obstructed  eaoule  {Fried,  Jtsef/er), 


It  ean  not  be  too  much  insisted  on,  that  an  entke  closure  of  the  nasal  duct  ia  an 
exceidTely  mre  occurrence,  and  that,  by  repeated  attempts  with  probes  of  ditl<±rcnt 
curvatures,  we  may  almost  always  find  a  permeable  opening  in  the  contracted  part, 
which  will  ^H^rmlt  U!i  to  use  the  treatment  by  probes  (2.  a),  aiid  after  a  titue  the 
tzcatment  by  bougies  (3.  b),  But  thc^e  two  methodB  accoutpliish  all  that  we  con 
tcatonilbly  hope  for.  The  various,  and  sometimes  very  artitieiul,  opcrutiun^  recently 
pcofioeed  were  hardly  announced  before  they  w^erc  eagerly  seiised  upon. 

,  I  Ail  attempta  at  dilatation  by  large  probec  {A.  Weber^  Alf.  Q  rat  ft),  by  peculiarly  con- 
atmeted  dik^lur^  {lltrsx^^&Uin)^  by  wtuj:  buwjie^^^  luid  tliulir  caCht^tt-rg  (A.  Webir^  Jarinhri^  by 
cal^&i  wblidh  have  been  aaturated  with  nitrate  of  ailver  {liaHj^  by  probes  of  iamiHuria  dif/Uata 
IVtUthtU,  A.  Web€T)y  are  etpiKsially  to  be  avoided  as  entirely  superUtiotis.  They  are  also  to 
■ome  eietent  dangexoua^  as  their  mtroduction  into  the  lachrymal  sae  presupiioKs  very  enormcua 
dilatations  of  the  iatemal  end  of  the  canaUculus,  or  the  actual  incision  of  the  latter  and  of  the 
■at^waUt  a^  l&ceratioQs  or  Lneisiona  in  the  natal  duet,  and  therefore,  on  the  wbob^  very  paht 
fal  proo«darea  for  the  patieat. 

5.  If  wc  oncje  meet  w*ith  a  real  obliteration  of  the  nasal  duct,  Uien  the  iK^rf ora- 
tion of  the  dcatrijc  is  tu  be  attempted.  To  this  end  the  sac  U  lirst  to  be  incised 
from  the  outside,  and  then  a  way  is  to  be  opened  by  a  tine-]>oitited  knife,  whicb  is 
plunged  into  the  nasal  duet,  lu  ordef  afterwards  to  ha  able  lo  introduce  the  probt 
aBd  proceed  towards  the  cure. 

The  introiiuctiou  of  the  knlfe.throngh  an  incised  canaliculus  is  uot  to  be  reoommeiided, 
ataoB  a  very  extensive  wound  at  the  opening  of  the  tube  into  the  sac;,  and^  mor«OTer,  a  nnlent 
laoeratinn  of  the  ianoundiDg  paHs  are  necessarily  causwl 
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Mknjr  refftrd  ibe  pivhiag  &i  vapcrfiuoae  or  even  iiijnTiiMii.f  and  think  th&t  a  complefte  curv 
imn  be  gained  simply  by  mciilng  the  □Asal  duots,  when  «,  utrictttre  Is  pre«eiit,  hf  meuiA  of  » 
Dwrow  knife  of  the  shupe  of  a  r%ht-&ngled  tiiajaglo,  in  EOTcnal  directiDiiB  mm  imr  a«  the  fwolkn 
mncou^  whiob  they  attain,  by  aliowing^  the  knife  to  slide  up  and  dowm  aeTenl  traiea,  ttUlt 
oame  time  iota  ting  it  upon  iti  axis  iSiUting^  Warhm&nt^  WiUiama). 

It  however^  the  nasal  duct  is  obliterated  for  a  greater  distance,  and  contracted 
to  a  firm  tendinous  cord,  little  is  to  be  expected.  The  knife  then  never  penetratci 
the  axj9  of  the  cord,  but  rather  pasBci  througb  the  wall  of  the  sac  on  one  side ;  in 
the  most  faronible  case  a  false  passage  is  opened  close  to  the  bone,  which  can  only 
bo  connected  with  the  nasal  cavity  by  a  wonnd  in  the  Schmuderian  membrane.  The 
swollen  mucosa  of  the  latter  offer,  however,  very  great  difficulties  to  the  production 
of  a  permanent  fistula. 

ThiB  ciroumstanco  renders  nnreliahlei  tha  operation  for  perforating  the  lAehrj^tnal  boo* 
(Bichier),  irbich  wm  popuUr  nges  ago,  *tid  has  ftgnin  recently  hetn  iidvtiCAltd.  {lolii)  SOW,  it 
can  Dot  bi^  deuicd  tbnt,  if  daily  pmbjng  is  eootmued  long  enougb,  a  permaneot  communieaiicni 
Qiiiir  be  (obtained  between  tbe  sac  and  the  naval  oa^itj.  In  cases  vrbere  the  elostire  of  thm  nasal 
duct  followed  caric«  of  part  of  tbe  diiperior  tuiixilUry,  a  fistulous  cgmmunication  between  the 
CBTity  of  tbe  sac  and  tbe  dosc,  or  between  tbe  former  and  the  antrum  lligbnwrtaniit  waa  fre- 
qncDtly  atlained*  and  even  made  permanent,  as  it  «eemeiL 

6.  Tbe  healing  up  of  external  kcbrymal  fistuloa,  whether  dependent  on  suppuni- 
tive  perforation  or  on  an  operation  for  making  a  passage  to  the  duot^  fa  not  genemllj 
diffictilt,  provided  the  condncting  power  of  the  nasal  dnct^  or  of  the  passage  takit^ 
its  place,  remains,  and  tbe  regurgitation  of  the  contents  of  tbe  sac  tbrough  a  divided 
canaliculus,  can  easily  occur.  In  simple  blennorrhoea  of  tbe  sac,  closing  of  any 
existing  fistula  frequentlj  occurs  withont  any  treatment,  when  a  divided  canaiioulus 
is  used  for  probing*  Those  fistulas  that  have  long  been  used  for  injections  and 
probes  are  usually  somewhat  more  ob^tinate^  In  such  cases,  as  wel]  qa  where  tha 
fistula  has  coated  over,  tbe  walls  must  be  freshened  before  a  cure  can  be  ex^iected. 
For  tbia  purpose,  a  ibiu  stick  of  nitrate  of  sDver  Siboold  be  pa^^sed  deeply  uito  cb«- 
sinus^  and  mured  about  til)  we  feid  certain  there  will  be  a  deep  slough.  A  day  or 
two  after,  tbe  slough  abtmld  be  removed  by  iiyeetions  of  tepid  water  or  forceps,  and 
the  wound  closed^  as  before  advised* 

Tbe  cure  may  be  much  fivored  by  painting  collodion  over  the  external  opening 
of  the  fistula. 


Instead  of  canterixatioiu^  the  waOn  of  the  fisinJa  may  be  diaaect«d  ciut  {A.  Joieger}. 
this  ptocedoTB  ia  more  tronbleaome  and  more  painful  to  the  patient 


Still 


T.  Destruction  or  obliteration  of  tlie  lacbrynial  «>ao  daily  loses  scpportefrt  !fi 
propi^^rtiim  as  the  methods  of  treatment  of  its  diseases  iruprove,  and  particularly 
as  dexterity  in  handling  tbe  probes  tncreaseis;  while,  qniie  recentty,  in  siinpld 
lachrymal  blennorrbcea  that  was  at  all  obstinate,  tbe  sac  was  obliterate  wittioal 
hesitation,  *^  because  it  was  quicker."  {Graeft.)  At  present  there  are  many  oettUstf 
who  doubt  if  the  operation  should  ever  be  done.  {B<fW7nan^  A^  Wabfr^  Jamek^,} 
From  the  above,  vre  may  certainly  suppose  that  this  operation  is  only  indicated  in 
tbe  rarest  cases,  and  should  be  the  lust  remedy  reported  to,  when  idl  attempts  to 
give  a  certain  amount  of  permeability  to  tbe  conducting  apparatus  have  foiled,  and 
the  existence  of  a  constantly  filling  and  rupturing  swelling,  or  a  constanily  difr 
obarging  external  fistula  become  unbearable  to  tbe  patient.  But  we  must  be  ^ery 
careful  about  asserting  that  it  is  absolutely  necessary ;  for  there  is  notliing  more 
mortifying  to  tbe  attending  phyiioiani  than  when  he  hai  declared  &  diseaM  of  the 
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tilciirnble,  and  when  be  has  attemptxl  obliteration^  to  have  it  get  well  wit!i 

amtion  cjf  the  conducting  power*     Such  coaea  do  occur.     Even  in  eictensive 

cumtriasation,  as  a  result  of  cariee  or  necrosta  of  the  ncigliboring  bonea,  in  hydrops 

'       mad  lachrymalia  with  ooinplete  closure  of  the  upper  opening  of  the  nojsul  duet  aiid 

of  tite  canal  i€u]l,  that  is,  under  oireumitances  which  are  u^uallj  cunsidered  in- 

^Morable,  after  unsnccessfol  attempts  at  obliteration^  the  ^luct  htiB  again  been  rendered 

^Hbtf^'ioUiS  and  £Ten  a  0ilse  pasMge  into  the  conjunctival  sac  formed^  the  ti^tula  cloeed 

'      up  under  repeated  probing,  and  a  permnneut  conduction  mfiintiiined*    Of  course. 

^nch  occurrences  were  mor#  frequent  when  obliteration  was  still  faBhionable.    In 

the<?e  case^  fortunately,  a  suitable  method  of  operution  had  not  been  clio^en,  and 

only  apparent  cloeurea  occcrred^  which  ga?e  a  chance  for  the  passages  to  ope  a 

agaiUp 


pKih« 


Th*  obliteraticiii  of  the  lachrymal  pac  h  verj  difiScuttt  m  Jong  »i  te»r»  sre  constantly  pressed 
ougb  tUe  eanaliciili.  These  Enake  for  lhetniH*]vei  a  pussiLgfl  Ihrougli  the  granuUtions,  that 
ftboot  up  ftfVer  catit^riutioii  of  the  iimcoti.*i  membmnt^  so  that  a  ^ittiln  dwaya  reinnins.  ileoce  « 
CiOD«ider«ble  portion  o(  the  cuiAliciiLi  must  be  cayteriied  before,  or  at  the  same  time  lb«l,  the  a«o 
ilactf  is  deatrojed. 

To  close  tip  the  tacbrrmd  tio«  its  lUDer  w^all  must  ilougb  oSTeutireTr,  to  a  certain  depth.  The 
llest  remedy  for  thii  purpoae  ia  Ditrale  of  silrcr;  cbloride  of  ftoiimony*  strong  mlneml  addai  ^c.^ 
de  not  *ii»frer  so  well,  49  thej  are  less  e^isily  applied,  and  tbe  lioittation  of  Ihpir  action  la  more 
difScult.  Th«  actual  cautery,  aa  well  aa  galvaDo-eausiiCp  answer  well ;  but  tUey  frighted  tbn 
palivni. 

To  UH  the  nitrate  of  ailrer  most  Bn(K:eaAfully,  the  outer  wall  of  the  lachrymal  sac  miiAt  be 
■lit  up  AS  far  as  fwiisible:  if  «n  openijjg  already  eitlsta»  it  should  be  eolargiHi  by  comprpssed 
•poogt*  Then  *  itieic  of  nitrate  of  siker  la  to  be  introduced  into  the  sac,  and  its  walls  mid  the 
#xl«mal  opening  rery  ihoroughl y  cauteriiedt  so  that  we  may  be  ceriatn  of  a  thick  and  complete 
CSCbar.  The  rrudioo  is  usnallx  modertite,  dtid  u  subdued  m  a  day  bj  cold  compres^s.  At  th« 
4^ad  of  fortf-ei^ht  honrSf  the  eschar  projecting  into  tbe  outer  open  in  g  of  the  tlstulu  is  to  be  eepa- 
nted  fruiii  the  walls  of  tbe  duel  by  a  spatulu,  and  removed  by  furccpi  introduced  far  in.  Under 
ul  traction^  the  whole  eschar  may  usually  be  drawn  out  connectedly, 
Itt  order,  tf  possible,  to  attain  cloeure  by  the  finst  fnteniion,  a  wad  of  ebarpie,  flnttly  pressed 
Itie  size  of  a  bean»  is  to  be  laid  over  the  region  of  tlie  lachrymal  mg^  a  larger  and  less  compact 
wad  ptaoed  orer  ihi*^  and  the  whole  secured  hv  an  elastie  monocular  batidage,  which  is  lo  be 
ttimwn  tight,  and  kept  securely  in  its  piece.  The  abject  of  the  bandage  is  uot  only  to  keep  tbe 
4fed^eft  of  the  vrouod  in  apposition^  hut  abo  U\  prevent  morements  of  the  lid. 

h  ia  qT  tbe  greatest  importance  rbiit  a  ihick  und  cotititinous  eschar  be  produced,  and  that  tl 
be  renioved  matphoh  from  the  wound  after  fortr-ei^tit  hours;  fur  ull  that  reinaina  tnusl  be 
rfRKired  by  suppuration,  apd  this  greatly  interferes  with  healing.  The  neglect  of  this  rule  and 
^  the  pre»sure*bandafre,  is  well  as  neglecting  to  obUterate  tbe  caaaUcuU,  it  the  cause  of  tbe  long 
tioM  hitherto  rcciuired  for  the  cauteriistiun  of  the  lachrTRial  tae^ 

Tbe  lachrymal  see  is  not  alwars  deatrnyed  by  this  operation.  In  spite  of  all  care  it  sometimes 
Mia,  eapeeially  in  caaea  where  suppuration  occurs  or  the  canaiieuli  remain  pertioua*  Then  the 
whole  procevtiing  must  be  repeated^ 

If  granulatinns  grow  from  the  wound,  they  mast  be  eauterited  with  nUmte  of  silrer,  and  kept 
in  tubjection  by  tincture  of  opiuui.  If  the  inQsmmation  be  too  aerere,  it  must  be  treated  by 
actite  antipblogisticA,  The  occurreuee  of  erysipelas  is  unfortunate ;  the  patienCs  life  may  erea 
|«  ndangered  by  it. 

Orisita]  ahaceases  hiTe  alio  been  obserred  ta  eonseqyeDces,  which  hare  iDTolred  the  optio 
ocrve  and  caused  blind n^Sv  (Ora^t.) 

Tbe  dropping  of  tears,  whicb  ountlnues  after  cauterixation  of  tbe  sae,  usually  dimloiabes,  so  aa 
betio  aimoy  the  patient  much,  aa  it  only  becotnes  apparent  when  there  la  increased  Bccretion, 

It  would  b«  moreover  a  gnevoiis  deception  to  beliere  that  in  this  way  the  laobrymal  aaa  ia 
always  immedialelj  destroyed.  In  spite  of  every  c«re,  this  does  not  succeed  in  aoiEne  caaca^ 
eapeclatiy  when  nuppuration  seta  In  or  the  /iM-nM^ii^Tili  remain  permeabliCt  The  whok  prooedortt 
Aust  then  b«  repeated. 


Man  nomtlj  th«  extupfttiou  of  the  lAchrymal  p«ci  iti  coimpctkm  with  tbetfiuu&ii 
CMmlloiill  ham  been  proposed  insteAd  of  th«  dntructiim  ot  the  u<:.  To  tlu«  tmA  tkk 
the  «A0  ihciuid  b^  widi;lj  opened,  and  the  140  then  be  dim»fteted  tip  from  iu  conne 
niimd  (BfHiA).  Th«  prooeduTQ  u  T^ry  diflB^^oll  on  account  of  the  iboiiduit  bemoxxf 
Afford*  moreover  no  soi^ty  Ag»ii}at  th«  pf^uotion  of  a  tAohijniAl  fiittd*. 

The  profw«Al,  to  endeavor  to  obtain  the  cure  of  obttiiiAto  bleimorrluxA,  fiitolii 
«xtiip«tion  of  the  Uohrymid  glAnd^  deaervefl  poftioultr  mentjoQ  on  Account  of  its  m 
It  U  aqppofted  that  Einror»ble  reeolti  Atie  thereby  to  be  attwoKl,  btit  it  i«  eoQced* 
mADj  casei  a  scarcely  ourable  ptoGR  of  the  upper  Lid  and  eren  UmitAtioiu  of  ihe  btA 
MOKi  of  tile  globe  would  be  the  eoiiiequeT)oe»  {Lmirtnte), 

AntlLorltiM,— ^il  SchmUl,  KrAnkhcibeii  de«  ThrinanorflAnei.  Wko-  1305.  &  Sift 
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1S6S.  S.  3&L— f /^»f?hSfiis,  ZdtKChda.  f.  Ophtb.  Y.  8.  4A0.— ZanJ^-  uod  QtM^r,  Verlell 
Auges.  Leiptig  u.  Heidelberg.  I8d4.  S,  104.— ^(jra^^n,  nacb  Zaitder  L  e.  S.  10&.— F? 
kraakbafleo  Gescbi^'tilste  L  Berlm  19'jS.  B.  £49.— e?ra^A  A  T  0, 1. 1.  S.  2SS,  S^l,  SH 
luogeo  der  ophth  Veraamiolung  xd  Qeidelberg.  18^9.  S.  85,  26,  kL  MooatbL  184S.S.  &S 
r  O.  L  2.  S.  ItJl,  U%  m,  174.—^.  H'fAiT,  ibid.  Vlll.  L  S.  94,  95,  1*7, 100,  102,  la 
MooatbU  IStSa  S.  96,  SS,  tU3|  105, 107, 108, 112.— yaawA*,  A  £  0,  X  2,  S,  l«6»  ITO,  17», 
Bi^tnsUchsr  imd  S^imi^h,  kL  BeobacbtuDgen.  Wiesb»d«D  ISi>h  I.  5.  72,  74,  IL  S.  09,- 
nAcb  Mflcketmf?,  Arit,  Weber,  Jaeacbf?, — ^inehUr,  Wien.  oicd,  Wnchetuacbrift.  1  Hdl 
Secondit  Glinica  oc.  di  GenoTa.  Riassunto.  Torino.  1865.  S.  118,  l20,Searpa,  Tratato 
d'occhi.  I.  Pavia,  1816,  P.  1.  17,  26,  29,  88,  85,  46,  52.—FoUz,  Ann.  d.  oc  1865.  P.  136. 
Laforesiy  nach  Hasner  1.  c.  S.  T{  .—Dupuytrtny  nach  Mackenzie  1.  c.  P.  402. — Fr.  Jag 
Mittheil ung. —Zacaa«,  Union  med.  1SG4.  S.  130. — E,  Williams,  Cougr.  intern,  d'ophth.  I 
P.  137.  [K  W.  Wiilianis,  Diseases  of  the  Eye,  P.  Ib.—Delajicld,,  verbal  commun 
Arlt,  Krankheiten  dee  Auges.  III.  Prag.  18.56.  S.  392-413;  A.  1  O.  L  2.  S.  15:^157 
S.  267.  u.  f.  ;  ZeitRchrift  der  Wien.  Aerzte.  1860.  Nr.  24 ;  Verhandlungen  derophth.  \ 
lung  zu  Heidelberg.  1859.  S.  28;  Wien.  med.  Wochenschrift.  Spitalzeitung.  18t)2.  Xr 
A.  Weber,  kL  Monatbl.  1868.  S.  Z&l.—Jaesche,  klin.  MonatbL  1869.  &  290.— Tn//i<i; 
f.  Augen.  imd  OhrenheUkde.  L  S.  78;  Transact.  Amer.  Ophth.  See.  1869.  S.  30.  — G^ 
S.  ^l.— Laurence,  Congres.  Ophth.  1868.  S.  35,  41.— Ccryera,  Dclgado,  Sperino^  il 
^l.—Delgado,  CentralbL  1866.  S.  575.—^.  Jaeger,  ibid.  S.  295.— U'^'rAvr,  ibid 
Scliweigger,  kL  MonatbL  1869.  S.  56.—^.  Ruete,  ibid.  1868.  S.  2:^6.—^//.  Gra^'fe,  ibi 
Bn-lin,  ibid.  S.  355,  362.— ZciW,  Wochenbl.  d.  Wien.  Aerzte.  186L  Nr.  11.— .S7i7^; 
d.  Heilung.  d.  Verengerung.  etc.  Cassel,  1868.  S.  "i  u.  £.  ;  kL  MonatbL  1869.  S.  57.- 
ophth.  BeitrUge,  S.  79,  SZ—I/erzenstcin,  Beitrftge  zur  Phys.  u.  Therapeu.  d.  ThrtLnei 
liii,  1868.  S.  35,  39,  47.—  IVaWomon^  CentralbL  1869.  S.  111. 


ELEVENTH  SECTION. 

nrFLAMMATIO!^  OF  TOE  TISSUES  OF  THE  OBBIT, 

Ajiatomy,— The  two  orbital  tavitiei  (a  boria^ntal  median  section  of  the  left 
one  b  given  in  Fig,  84)  resemble  in  form  obli^ne^  fonr-sided  pyramids  with  rottnded 
iuglet*  Their  axes  are  about  as  incb  and  a  half  long^  horizoDtal,  and  so  directed 
that,  prolonged  posteriorly,  tbejr  woold  meet  behind  the  sella  tnreica,  &nd  at  an  angle 
ff  about  fortj-five  degreea. 


The  etitmtiDev  wbicfa  forma  the  b&ae  ot  tbe  pjr&mid,  ii  &  squAfe  with  rapaded  Kiigle*T  «ho«e 
I  U  iocliocd  ftomi^what  ootwjtrdlj,  no  that  extended,  it  would  caeet  Ibatof  the  oppi>sHe  aide  In 
lA  ohIuK  Angle  ti  the  naaal  spiae.  It&  will  pmjectB  ns  &  strong,  thick  rim  of  booei  e&peeiAllj  ai 
the  upper  oater  ftttgle. 

The  loner  will  of  the  orbit  i9  nearly  porp€tidieDlar.  Antero-poBteriorlj  it  ram  p  trail  el  to 
Ib9  diameter  of  tbo  tkailj  and  ii  formed  of  the  09  planum  of  the  ethmoid,  a,  and  ant^riorlT  of  the 
laohiTtnal  bone,  &.  The  latter  urticubies  anteriorly  with  the  nasal  proceaii  of  the  inporior  maxil- 
lif^,  1^  The  upper  wall  hoa  the  greatest  extent  of  snrfaee.  It  is  enrred  like  a  roof,  aodposteriortjr 
iftiki  down  virj  mnch.  Ira  ootcr  anterior  part  is  hollowed  ont  and  forms  the  foftsa  lachrynialja. 
ll  i*  nioaUj  compoEed  of  the  horizontal  part  of  the  frontal  bone ;  it  is  rerj  ihin^  aome times  ereo 
|i«rfoTsled^  and  separates  th« 

uMi  from  the  cranial  ^aritj,  »l^  o. 

bat  antcriorty  and  intemallj 
froiD  tfae  frontal  ainns.  The 
infenDr  wall  ia  mther  lerel, 
ia  foraewhat  mora  eleTated 
posteriorlj  than  anteriorlj, 
aod  divides  the  orbil  from 
tb«  antrum,  II  ia  formed 
moatJj  of  the  taperior  max* 
illarj,  ia  quite  thick,  and  eon- 
tain  a  the  infraorbital  canal, 
Willi  the  Derrea  aod  arteries 
of  the  fame  name.  The  otiler 
waU  ia  the  firmest  aod  most 
fVfisliDg;  ifasurlkr^itoearlj 
dieular,  and  much  in-^ 
1  to  the  axi  a.  1 1  is  m  ost* 
^  formed  of  the  great  wing 
of  the  aphenoid}  d;  anterior- 
1j,  however,  the  matar  pro* 
naa  of  the  tVontal  and  the 
malar  l^ne^  «,  combine  to 
form  ii,  Bebi  od  ibia  bone  Uefl 
0M  imite.  temporal  is,/. 

It  the  inner  upper  angle 
ef  the  pTramidal  orbit  in  at- 
the    potlej  for    the 
I  (tuperier  oblique/ 
The    Oliver   upper 
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ftQglc  h*M  apcibionor  opetling  threo^fQnrthfi  of  an  iucli  long,  &nd  <mp  to  two  linvi  bratd;| 
Aphfnoid^  fiiBOTP,  throiigrh  nvbich  ib«»  ^ en*  opbtbAlmitw  oer«?bnli»  pucei  1^«ck  to  %hfi  ( 
■inuR,  &ad  the  ocniomotor^  troohleariff^  mbduoctu,  imii  fif«t  branch  a£  tJbe  tiftb  pair  of  e 
nerves  {!&«  oral  into  the  arbit     The  lowur  outer  aogLe  u  perfcnst«fi  pcnterioflir  by  tbe  «pl| 
majdUary  buiiiAj  vrbicb  eonaect*  tbta  orbit  witb  th^  tempoiml  &nrl  pteregoiil  Jma^ 
tbiis  fiBsuf«  poAi  tbe  vcfiia  of)htb&lmip&  ffteialk^  iiid  th«  infnorbttol  aAd  «  BiQl>-cntati€4nur  i 
At  the  spct  of  the  orbit  U  thi^  foramen  opticatn,  bonsded  by  the  two  rootii  of  the  i 
vingB  of  thij  siibenoid  (&t  ^J.  through  which  th«  optio  nerre  uid  opbtbilmk;  Kt«^t  ^f  < 
fitMn  the  onmtuxL 

Tho  bony  walls  of  the  orbit  are  everywhere  corercd  «ith  (lerioetetim  or  ixirioH 
This  is  l€6S  firmly  attuched  to  the  Rurfaoe  of  the  i>DiU3S  tbiui  to  tbe  j^uiun^  and  < 
of  the  flsBtires.     At  the  iHttcr,  it  la  oontiniiou^  with  the  dtira  mater  and  t!ic  ] 
team  of  tbe  neighboring  lx>nea  of  tlue  Caoe,  whUe  at  the  mmw  time  it  formi  i 
for  the  nerves  and  veaaela.     At  the  edge  of  tbe  optic  f oranieu^  tbe  periorbita  t 
to  a  linn  tendinous  ting,  frum  which  the  four  recti  and  the  superior  ohlitjue  mu 
a&  well  as  the  elevator  of  the  npj>er  lid  arise* 

Tiie  space  between  tbe  eyeball,  /,  and  the  walk  of  the  orbit^  i*  filled  bj  %  % 
loose  connective  timue^  1%  richly  strewn  with  fat     This  connective  tissue  b  thid 
in  flome  places,  and  thus  forma  Khealb&  for  the  rousclea,  veasels,  and  nerval  c 
orbit;  and  abo  forms  fascia-Uke  layers  which  unite  tbe  different  parts  of  the  ( 
with  each  oth^^r  and  with  the  periorbita, 

Snch  a  faada  is  the  mi3pL^n;?orf  ligament  of  tbe  eyelids,  fascia  taiso-orh 
which  runs  from  the  border  of  the  or!>it  to  the  convexity  of  the  cartilages  of  I 
lid**^  id  connected  with  the  li|fament^  of  tbe  lids,  and  helps  to  close  the  i 
oi>ening  of  tbo  cavity  of  the  orbit     It  iaiji  places  very  thin  and  even  perfo: 
that  is,  replaced  by  loose  connective  t issue  (Arlt)* 

Another  fucia  extendi  frona  the  oonvex  border  of  the  tarsal  oartllftge  over  the  ) 
portion  of  tbe  oonjnnotiTa  aa  fiu  aa  the  etirfi^oe  of  the  globe,  where  It  blendt  with  the  t 
of  the  eye,  and  in  oonnecU^  by  this  with  n  ^scia  which  surroundi*  the  four  rtnight  ma 
tho  eye  and  nniteA  their  cdgeii  with  one  another,  ao  that  the  entire  mnacular  funnel  i 
limited  on  aU  sideft  by  a  delicate  sheiith  (  J/^i^jij).  Another  fold  goes  from  the  posterior  flu 
of  tbt?  iioJpebral  ligament  bo  the  lachrymal  gland,  inn^innatcs  itself  between o  the  auperiur  ] 
fenor  portions  of  the  latter,  pupjiotte  the  first,  and  unites  with  the  periorbital  foeeia. 

The  tunica  vaginalis  bulhi,  the  sheath  of  the  eye^  is  of  this  kind-     It  l^egtoil 
tlie  cLrcumference  of  the  ojittc  foramen,  loosely  incloses  the  optic  ni?rvt\  at 
anterior  end  it  widens  out  into  a  goblet-shape  for  tbe  reccprion  of  the  cytbaH 
envelops  this  beyond  its  equator  like  a  capsule   (Bonnet's    cap?iule),  and  i? 
united  to  the  surface  of  the  sclera  by  scanty  loose  connective  tissue,  and  is!  su  sn 
thai  the  globe  can  rotate  in  it.     Beyond  the  equator  it  is  pierced  by  the  tendon 
the  oblique  muscles,  and  ia  connected  with  their  sheath.     Afore  antt?riorlY,  it  i 
pas3age  to  the  tendons  of  the  recti  muscles  in  an  oblique  direction,  is  connected  i 
them,  and  finally  with  them  diatijipears  in  the  sclerotic.     This  anterior  part  of  1 
sheath  of  the  eyeball^    from  thii  purt  where  the  musch^  pierce  it  to  lis  union  i 
the  sclera,  is  also  described  as  Ti^nou's  capsule. 

The  »p»oe  between  the  capnule  and  the  plobe,  together  with  the  optic  nerre,  is 
a  lymphatiu  upace,  which  is  connected  ponteHcjrly  with  the  arochnoideai  iipiuje,  bpt  ajit<!iii!^ 
with  tho  aupraehoroidol  fipaoe  by  lymph  eanaJg  which  pau  through   the  adeiotio 
orbital  veiiLB  {SchiDaibf). 

In  the  cavity  of  the  orl>it,  besides  the  inurganic  muscles  of  the  globe  that*  i 
found  a  number  of  bundle*  of  itnootU  organic  mi^cular  fibers. 
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The  la^^1^at  of  tbeno,  the  izi£enor  orbital  miiiicls,  «OTeri  the  iooloftlng  mcmbnuio  of  the  ia- 
ferior  orbiul  fijwure,  U  ftboat  a  millimetor  in  thicknefM,  uiil  cod  lis tt  mostly  of  tibora  bavmg  ft 
lciDLgitadia;i.l  ciirection^  with  which  only  &  few  btmdJfitf  Tanniiig  loss  perpeudiualarly  to  them, 
■re  interwoveii  {U,  MtiUi^r,  Jlartiytg).  Thin  muscle,  the  element*  of  which  in  p»rt  pans  into 
the  periorbita]  ^flcia,  bat  ^m  comiectcd  antpriorly  with  the  pftlpebral  ligament  {Suppey)^  bi  « 
mdJjneiit  of  tbe  extremely  powerful  rau«cle  which,  in  the  highur  iLnunAli,  b  connection  viritb 
lbs  orbital  membnme,  dotes  m  the  cavity  of  the  orbit  exterciAlly.  Besides  thii  there  exist 
also  smaU  ihort  buodlei,  which  ariao  close  behind  tbe  insertion  of  the  pa.lp«bral  hgament  nytm. 
the  internal  and  vztcmal  wall  of  the  orbit,  and  appear  to  be  attached  to  the  foacm  tarso-orhi- 
tali*  {mi^tfufujf  orbitalk  inUrnun  H  rtlffH^M^  Nappry),  A  very  similar  bundle,  which  husi  it« 
pbfit  upon  the  roof  of  tbe  orhit  near  the  palpebral  ligament  { II  MiiHer)^  ban  not  bi?en  found 
bj  oHiera  (Henle^  JTartlH^)^  which  in  ia  part  cxpbmcd  by  all  these  mu*c!ea  being  very  slender 
and  Tcry  frequently  the  auhjoots  of  fatty  defeneration.  It  is  probable  tb*t  thejw,  together 
wiifa  tbe  organic  mn«ele«  of  the  lidti^  jttrengthen  tbe  anion  of  the  fascia  tarso-orbitahB  and  the 
)id«  on  the  anterior  surfaoe  of  the  g^lobo  atid  tbe  orbital  cushion  of  fat^  iitnd  thcrelor^;  also  aid 
in  the  carrying  away  of  tbo  tears. 

Tbt  mFl0Fim  q/  (Ad  mhii  are  all  branebes  of  the  ophtlmJmk  arUry,  which  arises 
!  slmoet  a  right  angle  from  tbe  carotid  and  passes  through  the  o]>tic  foramen  on 
tbe  inner  side  of  the  optic  nerve. 

The  trunk  of  the  orbital  artery^  shortly  after  iti  entrance  into  the  orbits  paBaea  in  an  oblique 
direclion  under  the  optic  nerve,  and  runs  from  h(?rc  in  a  Hl%*ht  curve  forvi'ttrdit,  in  or^ler  then 
to  reach  the  iimer  aide  of  the  nerve^  and  then  to  run  forward  near  the  internal  waU  of  the  orbit. 
Where  it  tie*  external  to  tbe  optic  ncnre,  it  given  off  numerouH  musoidar  branches,  the  central 
artery  of  tbe  retina^  the  Bhort  po^ttinor  cUiary  arteriem,  ami,  fi anally ^  the  lachrymal  branchy  the 
terminal  branches  of  which  reach  to  the  external  portion  of  the  oonjunctiva  and  the  lids.  In 
ita  coTu-K  upon  the  inner  waU  of  the  orbit,  beaides  the  long  intemwl  eiUary  artery^  ft  give*  off 
muji/cular  brancbea,  both  the  ethmoidal  arteries  and  the  anterior  meningeal  artery.  Finally, 
as  supraorbital  artery,  it  dividea  itwlf  into  t^j  froottd  brarioU  and  into  branches  for  the  Ifrn 
HfJ*. 


^_wni 
1      fu 


The  fidnj  of  tbe  orbit  form  a  rich  network^  which  is  intiraatelj  connected  an^ 
U'rivrlj  with  the  vena  fa^ talis  anUrior^  posteriorly  with  the  »inus  eavcr/iGsu^  and  the 
ptt»ryj^oid  ploxua^  so  tlmt  the  venous  blood  can  ilciw  out  aa  easily  fonvard  oj*  back- 
^vnrd.,  and  Dbstruetifina  in  the  region  ai  the  orbit  cannot  easily  make  theui^lves 

nifest  when  lundrances  to  the  circulation  exist  in  the  trunk  of  the  vena  facialis 

in  the  sinys  cavemosm  {SesrmanTi}. 


The  two  foain  Tenotia  tnmks  of  the  orbit  are  the  vena  ophtbalmlca  inperior,  or  oflrebralia,  a 
ig,  1^,  after  Sf*cma^n},  and  the  vena  ophthal^ioa  inferior^  &,  called  alio  externa  or  faciaha. 
Thi;  Jir«t,  which  eorreapc»ndi  in  its  oourae  to  the  arteda  BUpmorhitali^,  i^  compiled  cf  frontal 
brvnehca  ^md  palpebral  branobea,  and  communicate*  in  the  region  of  the  inner  angle  by  large 
nmmtfiinif  branchea,  partly  directly^  partly  by  palpebral  bran^bes^  with  the  vena  angularia,  |r, 
Md  IIm  fy*iaHft  anterior^  e.  It  then  paaaes  backward  beneath  the  superior  rectus  muscle,  and 
ianliMi  after  having  perforated  tbe  superior  orbital  fissure,  into  the  sintis  cavcrnosnAf  tf.  In 
Ibil  ooar««  it  anastomoses  by  nymerous  tonnccting  branches  with  tbe  oihary  veins^  €^  with  the 
fttA  Dentrftlia  retinai,/,  ami  with  the  vena  opbthalmica  inferior.  Thia  htst  procoeds  from  a 
plezna  wbiob  ia  foond  at  the  anterior  part  of  the  bottom  of  the  orbit^  between  the  inferior  and 
ktemal  root!  muisolea,  takes  up  aU  the  inferior  conjunctival  veins,  as  well  as  some  ?eins  frotn 
lbs  lower  Hid,  bnt  beddea,  ta  connected  with  the  vena  ophthalmlca  «t2perior  and  faaialia  anterior, 
Tks  tftink  runs  backward  over  the  inferior  recL  mnacie,  And  empties  either  into  the  sinut 
or  into  the  vena  ophthahnomeningoa  {Hi/rti),  the  trunk  of  which  paasea  out  of  th« 
of  Sylviui,  along  the  side  of  tbe  sella  turcica,  through  the  superior  orbital  fisauie  into 
the  orbit  The  inferior  orbital  vein  anaatomoses  in  this  way  very  freely  with  the  vena  opbthal^ 
Bica  snperiorf  and  with  th«  vena  facialis,  with  the  vena  lachrymalis,  which,  inneaaed  hf  th« 
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c!onjuncti,vBl  Tciim,  nine  iowardi  the  Tena  opiithalmica  luperior^  or  emptier  directly  into  Ibe 
sinnii  c&v  ?moiiaa,  atid  is,  morcoYer^  connocted  with  the  ctliary  vcum  and  with  the  ptoxtui  In  tlw 
pterygo-palotine  fowa  (SeteRiann), 

TUc  glabe  of  tlie  eye  is  embedded  in  tbc  tissue  of  the  orbit  as  in  a  cushion.  TTit- 
resistance  of  the  latter  is,  however,  sufficiently  great  in  order  to  maintain  the  glo1»4? 
imin oval  tie  in  its  normal  position,  opposed  to  the  tmited  force  of  the  four  straight 
muacles  of  the  eye.  Deviations  from  this  petition  (Statopatliien,  Mnsuer)  are  always 
the  sign  of  affectiojus  of  the  muscles,  or  of  the  orbitid  tissucj  or  of  the  globe  itself. 


Mora  iQOetitly  great  interest  ha*  been  aronned  and  aatiTe  <mde«vc»ni  hare  been  made  to  fiiKi 
■^nifl  «w*fcfiM  inf  me&suring  theie  deviationn  ijjLactly^  t^d  of  ex[»rcAaing  them  in  £|^i£vl  To  thiM 
ead  pecoliarliiatrtiTiijut.^  have  beon  doviBed  ( Exophthahnometer,  Ophthalmoproutatometcr,  H. 
Qihn,  Zehrndar,  KTttjneH;  Orthometer,  i/a*«i^r).  By  meana  of  iheie  the  loDgitpdiaal  db- 
tiLtioe  of  the  apex  ot'  the  cornea  frooi  the  middle  of  the  exteina]  {ffatner}^  or  of  the  «tipeHor 
orbital  hurder  {H.  Cohn\  can  bo  very  ewily  measored,  iind  thiw  also  wa  appnuximate  obangeio 
the  relative  position  of  the  globe  be  aRceitained,  and  its  ftixc  aXao  patimated  Still  the  matra^ 
menta  jiLAt  mentioned  and  the  point*  ohoqcn  are  ttot  auited  for  the  entiiiiatioii  of  Dotflul 
valueii,  nince  the  proznineneo  of  the  orbital  border  v^^  within  wide  linutA,  not  only  in  dilfcreat 
Individuak^  but  bIho  in  the  same  individual  on  both  sides  (if  Vo/tn);  mor!>over,  the  r^rj 
changtable  cushion  of  fat  couii^b  iuto  account  In  the  superior  orbital  margin,  and  heaidea  tiie 
relative  poaUton  of  the  summit  of  the  cornea  la  veg*y  mnch  itiflueneed  by  the  length  of  tbe 
anteio-poBterior  diameter  of  the  eye  in  otherwise  perfqtrtly  limilar  conditiotia. 


Kosology.^ — Infliimmations  of  the  orbit  occur^  on  the  whole,  nob  unfrequcnUy, 
The  chnnj£rf'  of  tissnc  m  often  confined  to  the  Boft  pni'tj?  lying  bttwoen  the  eyrlmll 
and  peri  orbit  a,  while,  in  other  eascfi,  the  pcriosb^nm  c»r  the  bone  itself  is  thty  seal  of 
inflammation.  It  also  happens  quite  frequently  tlmt  fill  the  part^  mentioned  at^ 
drawn  into  the  process  primarily  or  secondarily,  n&  a  ra&ult  of  propagation  fit^m  one 
part  to  another. 
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H  ii  Mill  UiAt^  m  t*F&  CttMs,  the  iMmlar  c^nole  is  the  H>t«  or  principal  le^t  of  an  mfl&tn- 

I  t]ia$  U  «ccoxDp«iied  bj  ezoevdre  pom,  and  the  form&tioi]  of  oxieiuivo  morbid  prodiuiki 

I  liie  telexA  ftud  Bomiei^B  eftpaule,  lO  tbAl  th&  eyeball  is  protruded  and  its  motinn  ha* 

[  ( (>.  Fltrrai),     The  ocular  conjunativa  i*  Mid  to  bo,  at  the  aaroe  time,  mtioh  swelled  and 

L  red,  but  to  «eoT€te  little.     Tli«  intedor  of  the  eye  ban  sometimeB  been  foand  nonnat 

r)^  aoixietiiDea  otidoabted  chomiditii  and  hyalitij  accompany  or  precede  the  affeotiom 

€l  Bedttr),    ErjMipdu  and  *'  cold  ^^  are  gbt^m  aa  cauaea  of  it,    Th&  diamse  is  mid  to 


la&mmmtition^  of  Uio  ffitty  aud  connectiT€  tissue  of  tlie  orbit  arc  often  seen. 
f  WOAj  c&usi'  bjpertropUyT  t^^d,  as  a  result  of  ttia,  pennanent  exopbthaLinos, 


from  th«  ftctioti  of  tntmiatio;,  i^hyBicol,  or  other  oa^Aea  of  din^ase.  m  the  ootufae  of  an 
of  the  £aoe^  of  an  inflammation  of  the  bony  walla  of  the  orbit,,  of  a  sapporatiTB  panoph- 
orterere  conjunctiTitit,  we  eccaaionally  8«e  the  eye-bjill  protrude  from  the  orbit,  aiaeo 
eof^neclJTe  li^suo  enir eloping;  it  haa  participated  in  an  liidammatory  change,  and  had 
tnc  m  decided  increaae  in  aIxc.  On  more  careful  e^cami  nation  the  a  welling  usually  sbowi 
ta  be  composed  of  exceasire  aerau«  or  gdatinouB  inhltratioo  ;  the  proccie  bears  more  the 
of  an  inflainmatory  cedema.  This  u^malt^  reccdi.'$  as  the  jiiJlammiition  approuchet  ita 
ktioiL  In  aoine  exceptional  caiea,  however,  the  conncciivo  tbstie  iacreaaeit  in  lunonDt, 
\j  itkkkeiis  to  a  bard,  teadiaous  framewark,  in  wbose  Lutcrapacca  a  aomewhai  conaiatent 
iaoiia  product  appeari  inclosed.  This  hnppeaa  only  when  the  mSjimmatioa  of  the  orbital 
ia  oHea  repeated,  or  eontitiaed  for  a  Jong  time.  {Himlg^  Sichd,  Ducai.) 

iHlpertrophy  of  the  ctishioti  in  the  orbit  la  relatively  most  frec)ii<mtly  seen,  along 
\  in  &ri&!t»gQas  oTernotrition  of  the  tlijrold  hodf ,  as  a  symptom  of  a  constitn- 
[  djsea^e,  which  is  probably  caustd  by  f^ome  affection  of  the  eympathetic  nerve. 
\  li  Qtoally  aceompanied  by  grtat  disturb  anc©  of  the  blo€)d  and  of  the  By  stem 
{£i^phthatm^  with  diseai^  of  the  thyroid  and  htart,  iP:<>phtkalmo9  ea- 
Boiedote^t  dmau,} 

\  by  far  the  greater  number  of  eases,  the  In^ammation  of  the  soft  ports  of  thd 
!  Is  of  a  Buppnrative  charact<jr* 

^pialty  mosi  of  the  orbital  tisaoo,  n]us<^ii]ar  stieaths^  and  even  of  the  m\isck%  are 
Bde4  in  the  process.  Then,  eitlier  email  scattered  abscesses,  which  are  not  always 
[  witb  each  other,  and  are  aurronniled  by  hard,  infilEi'atcd  tissue^  are  furioed, 
r^e  largo  sbsoeas  with  cavities  and  lateral  cbatabers,  whose  walls,  when  not 
bed  uf  the  periorbita^  appear  hardened  to  a  greater  or  less  tbicknesa  by  indiimma- 
r  proli fern! ion  of  tissue. 
I  Iw  Feri^-^titis  ii  oft^n  eteen  on  the  walls  of  the  orbits  The  Tascular  periorbita  ia 
time  closely  injected,  and  swells  more  or  leas,  occasionally  so  much  that, 
\  Ifait  tffeeted  portion  of  bone  is  auperficial|  elerationg  of  some  consistence  may 


I  the  inflammation  haa  ran  its  conrse,  tliese  tumors  often  disappear.    Sorao- 

( JnoweTer^  they  leave  a  perceptible  thickening  of  the  periosteum.    In  some 

rhowerer,  the  tumor  grows^  gradtiolly  ibickens  to  a  ilamentary  cartilogiuoui 

e,  or  CTen  ossifies  and  becomes  permanent. 

I  Kore  freqnentlj,  however,  the  product  olf  periostitis  is  purulent,  wb ether  becanse 

I  {iroc^fli  began  with  greater  intensity,  or  accoant  of  unfavorable  circumstancei 

Uy  lb#  pressure  to  which  the  proliferating  elements  are  exposed  between 

'  ~wiii)iil#Dm  and  bone),  higher  development  of  the  new-formattun  wo  a  prevented* 

V  %}m  pefiostenm  Is  rapidly  raised  from  the  bona  to  a  greater  or  le^  extent,  and 

pandoction  of  blood  to  the  subjaoent  bones  interfered  with,  and  hence  tbey 

lete  necrosed- 
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4.  Ab  a  role,  the  peric»9titift  is  aceompftttied  from  the  l)egmniRg  by  liiflAmiiifttlOD 
of  the  iulyacent  bone.  Occasionallf  onlj  the  corttciil  flobstanee  Ijing  Beit  to  th« 
periosteum  purtlcipates  in  tlie  process.  More  frequeotlj^  however,  the  eorre- 
Bpondiii^  parts  of  the  bonr  walla  BLifiTer  through  out  its  thickness,  and  tiien  tbe 
peTiostemn  of  tlie  second  surface,  with  the  soft  parts  next  to  it,  is  nsoallj  affected* 
The  infliiined  bone  oppeara  reddened,  swelled,  and  loses  more  or  less  of  iteoonsistenoiL 

The  chalkj  salts  near  the  seat  of  itiflomaiAtioa  are  partially  or  entirelj  nbaorb^d,  trhile  Uu 
bjperajmic  cotmective-tisAae  co^eHog  uf  the  medullary  cimal  *ud  ccUa  is  much  sw tiled  hj  Ibc 
prtfliferaiioa  of  its  eleroeul& 

Where  the  proceaa  is  less  intense^  and  the  conditions  othernis^e  farorable,  tbt 
cure  may  be  perlcct.  Often,  however^  the  bone  near  the  seat  of  inHfLnmratjoii  does 
not  recover  its  former  ^ate ;  it  remaina  somewhat  enlarged  and  porooa,  or  tiitrdened. 
OcciiBioDallj,  aa  a  result  of  propagated  change  of  tissue,  large  ewelliDgs  originate  from 
the  bone,  which  are  exactly  like  those  arisiiig  from  periostitifl. 

In  moat  case^,  howerer,  and  in  higher  gradea  of  iDflammation  almost  alvraya, 
anppuriition  results  from  ostitis.    Then  the  loose,  spongy,  reddened  bone,  &t  the 
center  of  the  milamed  part,  appears  soaked  in  pos,  which  611s  the  inedallary  choiiIa 
and  cells  like  small  dropa,  and  enlarges  them ;  but,  as  the  developing  connective.  . 
tissue  and  cartilaginoas  ba^is  of  the  bone  deliquesce,  the  chalky  parts  are  gmdaallj 
absorbed*     At  last  we  find  only  a  bony  net- work,  whose  moiihes  are  filled  with  soft^ 
em  be  ran  t<^  vaacnlar  crmnectlve  tissue  aod  small  drops  of  pus^  and  which  render  th<^ 
surface  of  tlie  bone  deoid^ly  rough. 

"Where  the  process  is  more  intense,  it  also  happens  quite  frequently  that  a  part  of 
the  inflatned  bone  dies. 

Just  as  in  absoesfes  of  the  soft  part?,  snppn ration  only  occurs  in  the  center  of  th&^ 
inflamed  part,  but  the  abscess  appears  inclosed  by  parts  in  whiLh  the  inflamm&tiot** 
fs  h?^  intense,  and  elements  are  produced  which  are  capable  of  higher  deTelopmeoL^ 
and  I  if  replacing  the  parts  lout.  In  the  same  way,  tlie  carioos  or  partially  neeroe^ 
boue  is  always  bounded  by  bony  tissue,  in  which  the  exuberant  aleuieuts  striire  foi~ 
higher  develut'^^^^t  ^^^  ^^^^^  grannlations,  which  gradually  detach  and  throw  off" 
the  part  that  has  become  incapable  of  living,  and,  as  they  snbseqnonlljr  ohan^  to 
bone  or  cicatricial  tissue,  they  partially  or  entirely  fill  the  cavity  in  the  bone. 

5.  Orbital  hemorrhjiges  disserve  particcilar  mention.  la  most  ca^s  tbes?  dcpeod  oa  the  spoa« 
taaeous  or  trftumitic  rupturn  of  TcaseU  ramif^'iDg  id  the  orbit.  Whea  extensiTe,  tbey  diapLaei 
the  eye-ball  anteriorly  or  laterally.  Tbey  ^tsuaily  sink  and  become  diffused,  to  that,  alibo^gfa 
origiDally  situati*d  din; ply,  tbey  fioutly  appear  uoder  the  eoDJuactiTaj  wbicb  they  may  bulgtt  out 
And  discolor.  Tbey  ar«  itiually  absorbed.  But  tbey  m«y  tbickeo,  and  by  repeated  apoplexHei 
become  lo  eiteDsive  as  to  cau^e  execftsive  exopbthalmoSj  aod  gire  the  hnpresaion  of  a  loiuhaiiilj 
proliferating  oefr- format  ion.  (jPw^er,) 

la  other  cmcb  a  fisrure  of  the  bone  is  the  source  of  the  extraTMalion,  or  tb«  blood  reacbeii  tlw 
ffttty  cusbioD  of  the  orbit,  tbroagh  a  rupture  commuDicatiug  with  some  of  tbe  neighbDrinf 
entities.  Tf  the  Lower  or  inuer  wall  of  the  orbit  i4  torn,  empbyaema  sumeiimM  ocohfs,  Exofrb- 
Ibalmoa  ia  developed  and  iocreosed  by  aneirxiog,  kc*^  and  abows  it<  oature  by  ciackbugon  praimire^ 
The  wouad  usually  beaU  qui<^klyi  and  tbe  exiravajsatioD  ^d  empbjftema  usually  disappear  without 
Jeairiug  a  traoe.  But  if  the  upper  wall  is  fjra<2iurpd,  death  usually  results.  Some  think  that  Ibe 
blood  coming  frooi  tbe  roof  of  the  orbit  always  sinks,  arid  appears  tmder  the  upp«r  half  of  ibt 
oonJuQCtira,  so  thai  from  such  conjanctiTal  ecchynioses,  appearing  sereraL  hours  aJt^r  an  injury  Co 
Ibe  skull,  we  may  diagnosticate  a  fracture  of  the  roof  of  the  orbit.  Careful  ob^erraiJott  ftfid 
experiments  on  the  cadarer  have  not  esjtitdy  eoolinDed  Ibis,  Tbey  showed  thftt  a  larg€i 
of  bk»od  must  be  effnAed*  and  tho  periosteum  torn,  for  a  Bssure  in  tbe  rotif  of  ibe  QtbH  to  i 
coiuunctLV'ol  e<:cbymoics  j  moreover^  that  blood  and  exudations  escape  from  iUe  cranium  wit&oul 
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iraciure  tibiongh  the  foramen  optiomn,  and  through  the  anterior  part  of  the  upper  orbital  fiasnre 
fet  under  the  periorbita,  and,  if  this  be  mptnred,  may  make  for  themflelves  a  passage  into  the 
■oft  parts  of  the  orbits  They  also  proved  that  such  conjunctival  ecchymoses  might  just  as  well 
originate  from  the  vessels  of  the  fatty  cushion  of  the  orbit,  and  that  the  tarso-orbital  fascia 
prevented  an  escape  of  the  extravasation  under  the  skin  of  the  lid  {Friedberg), 

AnthniUm.'^IfackenHe,  Traits  d.  maL  d.  yeux.  Traduit.  p.  Warlomont  et  Testelin.  I  Paris, 
19B&.  S.  433,  4S4, 440,  441, 450.— 0.  Ferral,  ibid.  &  ^50.—Himly,  Krankheiten  u.  lOssbildungen, 
eta  I  Berlin,  184a  S.  865.-5  chtl,  Bull  de  ther.  1846.  Mai— i>uvaZ,  Ann.d'oc  17.  Bd.  S.  20L 
^Weeker,  Etudes  ophth.  L  Paris,  1864.  8.  (m.—Stenwag,  Ophth.  IL  &  880,  882,  884, 1262, 
1287,  12S&—Iiy<Ul,  0.  Becker,  Wien.  med.  Wochensohrift  1866.  Nr.  66,  66,  77;  Wien. 
Augenklinik.  Ber.  a  im—Oraefg,  A.  1  O.  L  1.  S.  ^iL-^Ftseher,  Lehrbuoh  d.  ges.  Entsiln- 
dongen,  etc.  Prag.  1846.  B.  359.— Jrfi<^>p,  kl  MonatbL  1868w  S.  162.— ^eite,  Haadbnoh  d.  get. 
Angenheilkd.  L  Brlangen,  1866l  S.  85.— J:  Mtyr,  Beitrllge  zur  Angenheilknnde.  Wien.  1850. 
a  Kk'-FHedberg,  Virohow's  Arch.  81.  Bd.  a  844,  849,  862,  866,  869.— ifoiu,  A.  1  O.  XH  1. 
a  1,  b.—ArU,  Krankheiten  des  Auges.  HL  889.— iTo^ni,  RivisU  dinica.  186a— IT  MuUer, 
Zeitschrift  £  wiss.  Zoologie.  DC  a  541 ;  WUrzburg.  YerhandL  IX.  8.  244.— JSaWiti^,  Zeitsch. 
1  rat  Med.  XXIV.  a  275,  288,  298.—Benle,  Bingeweidelehre.  186a  B.  (m.—Sappey,  Gaa. 
med.  de  Paris.  1867.  a  eSi.^Winther,  Experimentalstudien.  Erhmgen,  186a  a  i.—Schwalbe, 
Aroh.  1  mikr.  Anal  VL  a  2a— JS!  Oohn,  kL  MonatbL  1867.  B.  489.— JSafn^r,  Die  Btato- 
paihien  d.  Aug.  Prag.  1869.— ^esemafiA,  Arch.  1  Anal  u.  Phys.  1869.  a  154-162,  n.  1~ 
Henke,  kL  MonatbL  1869.  S.  220.—Emmert,  Zwei  Fiille  von  Sarkom  der  orbil  Bern,  1870.  a 
24;  kL  MonatbL  1870,  a  SS.^Zehender,  ibid.  B.  42.— ZatoMm,  Schmidts  Jahrb.  135.  Bd. 
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1.    BaeedoVf'e,   Graves^   or  Parry^s    Diseasi 
Exophthalmic    Goitre. 

[BUtorical  Itfatka. — Emmert  sligwBT  from  an  extract  of  a  work  bj  Parij, 
thk  author,  a^  e&rly  as  182^,  reported  eight  cos^  of  morbus  Bae^owii.  iiitd«r 
title  of  "  Enlatgefuient  of  the  TliyToid  Gkntl,*'  with  hypcrtrophj,  or  Ejalpitatiaa^ 
the  heart  Tlie  description  pictures  the  disease  prt^ty  well,  although  exophi 
was  aotittxl  in  only  one  of  the  cast^  and  no  Bpedal  wi^ight  i^v^a  to  that  sym] 
Beaidea  this,  Pairy  gives  five  more  cafles  where  enlargement  of  the  thyroid  g1 
uocmred  in  connection  with  alFectionji  of  tlie  head,  epUepsj,  hcJidache, 
deafness,  etc.  Emmert^  tlierefore^  propoisea  to  call  the  diie^ose  after  neither 
nor  Gravc«T  bnt  after  Parry.  In  conclusion,  the  author  reports  twenty  cusea  of 
own  observation.  Of  theaeij  ten  per  cunt  occurred  in  men  and  fifty  per  c«it 
women,  Exopiithabnua  was  constantly  present ;  in  one  case,  on  one  aide  em 
while  the  thyroid  gland  yras  enlarged  on  both  dd^.  In  every  case  thejre 
diminution  of  senjaibility  in  the  cornea  and  conjunctiTa,  and  also  diminiiihtd  idkf 
aetion  of  tho  lids.  At  timee  Uiere  oocurrcd  a  flight  impairment  of  the  sight  witi 
out  any  apparent  ophthjilmoscopic  cause ;  in  two  case^^t  atrophy  of  the  optic  nerve, 
more  often  enlargement  of  the  n^tinal  veins,  with  simultaneous  constriction  of 
arteries.  In  about  six  cases  peculiar  disorder  of  the  speech  occurred.  When  lb 
individual  attempted  to  ^peak^  and  the  mouth  was  widely  opened,  there  set  ia^ 
spasmodic  movement  of  the  jaw,  and  only  after  iiome  exertion  was  he  ma^er  of  b^ 
speech,  which  was  somewhat  ha>?ty  and  often  indistinct     {BmmerL)  ] 


Symptoms ^  The  i^haracteriMtUM  of  tJit  dmme  are  decided  diMturhiru^^  of  ifina^ 
vatiofi  of  the  nmsde^  of  the  lid  and  of  the  he^rt^  ejaphthaJmat  and  goitre. 


I 


1.  Tlie  disturbed  action  of  the  heart  s^hows  itself  liy  accelerated,  strrngthened, 
and  often  irreg^ilaf  contractions^,  and  by  systolic  munuurs  in  the  heart  and  gnat 
Teasels  of  the  neck,  Tlic  palpitations  are  often,  csiK'cially  at  internals,  so  strong 
that  the  thoracic  walls  are  p;^reatly  yhakeu,  and  we  may  pereviven  at  a  distant-,  tbe 
pulsation  in  tlie  carotids^  facial  arteries,  and  even  in  the  oibit.  But  it  is  said  thti 
the  pulsation  is  leas  than  normal  in  the  brachial  and  radial  arteries  {TrtWMi^u}. 
These  paljutations  are  UJ^nnily  accompanied  hy  dyHpnn3a,  Actual  diseases  of  the 
heart  sometimes  acconiptiny  it,  iuit  are  usually  absent,  tmd  at  all  events  arc  only 
accidental  complications. 

The  palpitations  appear  particularly  during  bodily  and  mental  exertions,  some- 
times, however,  they  are  paroxysmal  without  cause,  and  then  are  usually  accompanied 
by  extreme  dyspnoea,  and  often  also  by  increase  of  the  exophthalmus  as  well  as  by 
perceptible  increase  of  the  goitre.  Actual  cardiac  affections  occur  with  them,  are, 
however,  as  a  rule,  wanting,  and  are  at  any  rate  only  accidental  complications. 

2.  Like  the  exophthalmos,  the  goitre  also  varies  greatly  in  size,  but  never 
becomes  so  great  as  to  cause  decided  functional  disturbance. 

3.  The  exophthalmus  is  with  few  exceptions  binocular,  but  not  always  uniformly 
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rploped  in  both  eyes.  It  appears  often  very  early,  but  u.^ually  not  until  after  long 
contintiatiac  of  the  cardiac  symptonii  and  the  formation  of  tl»e  goitre.  It  is  some- 
tlmee  scarcely  pereeptllil(%  or  appears  at  times  to  dtsappear  completfly^  parH<!olarly 
in  tJl©  first  stag«?s  of  the  afl^ection,  whert*,  like  the  goitre,  it  is  very  apt  to  vary.  In 
Cither  cases  it  ia  very  considerable^  without  ever  coming  to  an  actual  protrunion  from 
the  orbiL  The  bal^nif  fon^^ard  of  the  globe  usually  occurs  in  the  direction  of  the 
orbit&l  axis ;  only  rarely  does  an  oblique  position  of  the  eye  occur^  owing  to  an 
asymmetncal  increase  of  volume  of  the  orbital  cushion  (Grtufe). 

The  excpbthftlniUft,  &s  well  as  the  iwclling  of  the  thyroid  glAnd^  ax  lui  been  demon^tnied, 
dtpemdi  npon  a  dilatation  of  the  r^iuielH^  particiilaTly  of  the  TcmB.  It  therefore  UiUoIiy 
A  goewi  de*l  temporarily^  if^  on  KocouDt  of  increwed  activity  of  the  hcirt,  the 
of  blood  in  tho  orbit  increAacti^  or  in  coniequenoe  of  obfttmctions  io  the  n^nfion  of 
the  <Qperiiir  venA  cava ;  but,  on  the  other  baiid»  it  difiapp«&rii  iii  death  Almoat  entirely.  Only  by 
long  contintmnoe  of  the  anperiuity  of  btood  dout  ii.et(xmda.ry  hypertrophy  of  tho  connective 
tiuae  ocouTf  and  in  ih»  thyroid  gUnd  »1ao  it  leadfl  to  the  d«vdopmeat  of  coUoM  oyiia 
4  Vir^howl 

JL  4.  The  djpturbftnces  of  innervation  are  seen  m  well  in  the  domain  of  reflex 
VBtivity  as  in  that  of  the  arbitrary  movements  of  co5rd] nation,  amd  manift  st  them- 
selves^  moreover,  not  uncommonly  in  the  form  of  real  paralysis* 

a.  To  the  first  category  belongs  one  of  the  nio^t  constant  symptoma  usually 
prraent  from  the  beginning,  namely,  tlie  wide  opening  of  the  inter- palpebral  flaaure 
snd  the  incompleteness  and  rarity  of  the  rhythmical  movements  of  Che  lids.  The 
gBptng  of  the  palpebral  fissure  is  usually  so  large,  that  quite  a  wide  zone  of 
selera  is  estposed  above  and  Iwdow  the  corneal  margin.  The  rhythmical  movement 
of  the  lids  18  often  entiri:ly  absent  for  several  minutes,  is  also  generally  very  incom- 
plete,  and  is  replaced  by  a  alight  drawing  inwards^  and  by  a  weak,  screw-like  rota- 
tion of  thi?  edge  of  the  lid.  This  symptom,  in  connection  ^ith  the  wide  Ofjening  of 
the  palpebral  iissure,  givtss  to  the  physiognomy  of  the  patient  the  i>ccuUar  hardness 
md  it&ring  appearance  which  Is  mentioned  by  ao  many  authors. 

These  diBturbKnocB  of  mobHitj  cvi  not  well  be  explained  by  tho  eicophthahtia^  ninoe,  as  a 
iiU*t  they  pfOCfsd^  for  n  long  time  the  protruuon  of  the  globtf,  and  fall  and  riH!  iud^ipetidotitly 
of  its  Tari&tionB.  The  oxophthaLmuB  luurtM^cKjii  tho  diJiturljftnoen  of  mobOity  already  pmi^nt 
<ia]y  by  an  tnorea«e  of  the  renuitaDoe  id  higher  degreei  of  development^  tometiniQA  to  auuh  an 
txlent  thvt  the  palpebrid  tifHUru  remaioii  open  op  ton  certain  width  ovcti  during  ideep^  whereby 
much  irritatioD  ik  uautciNi  The  diMturbanoen  o{  tQobility  in  riueation  con  not,  moreover,  be  do* 
daofd  from  *  tonic  iip&dnii  of  the  levtftot  paipcbrfv nHprrioriiav oi  the  organic  muick  of  the  up- 
pir  lid,  linoe  t oluntary  innerTation*  of  the  cireulAr  moicle  are  auffjciont  to  overcome  ftowerfnl 
watractiotu,  who«e  actual  power  in  acarcely  Icsa  than  tho  normal.  The  foeedoin  of  the  Toliin- 
Ivy  SKrveiticnt*  distitigninhefl,  however,  the  condition  thoroughly  from  paralyjii*,  in  the  nar- 
mweai  eenee  of  the  word.  It  con,  therefore^  w^U  be  said^  that  in  thoAc  appearanoe^  it  m  merely 
90  nbatrootion  of  tho«o  reflex  currenbA  which  are  conducted  during  the  waking  hours  by  tlio 
•uttBOfj  iiervoi  of  the  Rurfiiee  of  ihv  globe  and  by  the  retiiiiL  continually  to  the  ocular  portion 
of  the  a^enlb  pair  of  cranial  nervee^  and  in  the  circular  muiM^le  maintain  on  the  one  lide  a 
fWftAJn  degree  of  tonic  tension,  oa  the  other,  howfiTer,  excite  the  rhythmieal  movement  of  the 
Ikk 

tThc  most  Important  factor  of  the  conducting;  away  of  the  te^rs  is  coincident  with 
QCMltton  of  the  niurifuients  of  the  licb  ;  hence  the  patients,  particularly  in  the 
bflglQlllllg,  miffer  frequently  from  lachrymation^  and  this  indeed  so  much  the  more 
is  the  wide  opening  of  the  pal[>ebral  fissure  increases  the  irritating  influence  of  the 
atmotphcric  ak,  etc,  and  thuB  tho  secretion  of  tho  tears  also.    In  tho  later  stages  of 
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the  proeeffl^  however,  the  imtabQity  of  the  sensory  nerrefl  is  considerably  bluntM, 
the  pttlpebml  flisure  ia  only  more  flijoded  by  tean  when  severe  irritants  act  ujxin  th« 
eye^  in  rough  stormy  weather,  m  a  fmoky,  dusty  atmosphere,  etc     In  ordinary  cii^ 
cmmtanc(?s,  however,  scarcely  more  than  the  normal   are  secreted-     From  their 
ioHigmfit^ance,  and  from  the  great  evaporation  upon  the  surfa;.'e  of  the  globe,  which 
U  always  exposed,  desiccation  of  the  epithelial  layers  easily  occurs.     These  are  them 
found  actually  J  in  the  later  stages  of  the  affection  and  in  exophthalmos  of  a  higher 
degree  of  develojjment^  to  be  very  frequently  perceptibly  opaque^  dry,  and  flaky. 
Along  with  this  the  resistance  of  the  orbicular  muscle  naturally  increases,  whilst 
irritating  action  of  the  atmospheric  air  and  of  external  injuries  wmiiltaneoualy  per- 
ceptibly decrease.     The  disturbancos  of  mobility  in  question  increase  with  the  xerosis 
and  the  latter  sometiint^  reaches  such  a  high  degree  that  the  toaching  of  the  surf; 
of  the  globe  with  a  feather  is  felt,  but  it  excites  no  pain  and  still   le^    r^e 
Bpasms. 

The  xerosis,  according  to  all  this  cannot  be  regarded  as  the  cause,  but  only  as  thi 
effect  of  the  disturbances  of  innervation,  so  much  the  more  as  the  latter,  as  a  mlfe 
precede  for  a  long  time  the  former,  and  the  xerosisj  moreover,  is  fn?quently  ahsettr 
during  the  whole  course  of  the  affection, 

b.  There  is  only  one  very  common  disturbance  of  the  voluntary  movements  o 
co-ordination.     It  is  nianifestcd  by  the  upper  Hd  follo\^dng  the  globe  only  tdightl^r 
or  not  at  all,  when  the  visual  plane  is  depressed  (Gnir/e),    This  symptom  is  founA^ 
as  a  rule,  from  the  earliest  stag*.^  of  the  disease  on,  along  with  the  above-described 
disturbances  of  reflex  activity.     Still  it  is  in  general  less  frequent  than  the  hitter^ 
It  varit?s  like  these  in  degree,  and  during  the  course  of  the  disease  often  disap] 
entirely  for  a  time. 

Iix  OHQ  caae  »  lempor&ry  com  pie te  oessation  of  the  hiteral  moveineatA  wtii  obierved.  Tba 
▼iflHal  linoi  of  batfa  eyea  stood  perfectly  parall^L  The  visual  plane  eonlcl  be  raiaed  or  deprened 
VolunUkTily.  Tho  moFcmcntA  of  oonvergGncQ  were  also  DDtirclr  freen  StUJ  the  power  to^  dirict 
both  eyei  aimultsa^uflly  bo  tho  atie  or  Ibt^  other  tide  vfM  oompletetj  ahftenl  Wbikt  thi^«- 
fore  the  lateral  fltraij^ht  muBclefi  of  lihe  eyes  followed  utLhindered  the  impnlsea  to  conTergemse^ 
they  were  abfiolutely  paralj^zed  for  inaerT&iLonfl  for  lateral  vision.  The  same  cotidJtio^  ocmn 
here  an  in  action  of  the  circalar  mniele^  which  under  a  voluntary  direct  iopulM'  c»ntTiu!t«  witk 
DornQal  power,  whilst  it  remains  oomplatelf  inoetive  under  oppo«ittt  impalaisa  whioh  aiia  it 
d«p3»i«ioa  of  ih«  vi^ttal  axio. 
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c  Troc  paralysis  is,  on  the  whole,  not  uncommon.,  and  generally  very  Tariabla 
and  transitory.  It  affects  the  muscles  of  the  eye  with  relatively  greator  frequency, 
more  rarely  the  respiratory  muscles  of  the  face,  the  trigeminus  and  tiiB  opticus. 

Ohliqne  positiona  of  the  eye  are  mentioned,  in  fact,  by  variout  ohservera,  aa  <|till» 
frequent  compUcalionfl  of  Basedow^B  diaeaao,  and  aecordin^  to  present  experienoe  are  dependisil 
in  the  majority  of  <^a««,  without  doubt,  upon  ohitruotiona  to  the  condoo^g  power  of  tbe 
motor  DcrreB  of  the  eye^  and  reiiemble  these  in  u^ery  partiotilar.  Such  obltqne  pcHitiomt  may 
ba¥c  boen  cauiied  in  many  chxmn  hy  an  excendTe  fatty  degeneration  of  one  or  more  moaoUa  0f 
the  eye  {J^eeklinghawten).  It  ako  U  a  fixed  fact,  that  Iho  exophthalintLs  in  il«e]f  ^mm  a 
■qaint  ia  a  purely  meehatiioal  way,  and,  moreover,,  in  proportion  to  ita  deTelopm^eiiii,  onota 
limitationfl  of  the  moremeatu  of  the  eye  in  « very  diroction. 

In  thin  olaas  certainly  bi>longK  the  not  very  uneommon  mydriaAui  {Jfforen^  Dfmme^  iifff- 
tTHtnn),  It  not  only  occurs  ia  eotmcotioa  with  the  characterifttic  dliturbanoef  of  the  papalyiia 
of  the  oc\ilo-motonua,  bat  independently^  and  in  tbe  Utter  eacM)  may  poMibly  be  d«p«ndctii  nptm 
the  litretohiag  of  the  ciliary  nervea  canaod  by  the  exophthalmua,  II  miipean  mere  fre<|iieliti[yi 
howerer^  to  iadlcato  a  oeQtral  impedimeat  to  tho  oonducting  power.  Th«  p«j%lyaia  (^  the 
reapiratgry  muiclei  of  the  facfi  ia  anally  laoompletei  and  manifeit£  itielf  by  a  peculiar  r%idi^ 
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uid  ifflmobilit J  of  thi  eorrespotidjiig  hvlvies  of  the  face  in  w  histlitig,  falowiag,  etc. ,  and  iu 


AltociCB  of  ■fix!stl]«i&  of  the  trigeminus  m  more  fnequetil  They  art?  often  limited  to  the 
wtiAmUa  tarboe  of  the  globo,  and  may  then  oft*n  bo  e3C|jlAinecl  like  the  mydnjurin  Crom  the 
tiralohiag  of  tlie  ciliary  nerrca  In  other  caseB  they  extend  over  a  larger  nixface^  and  mtiftt 
ibea  be  eonndtfrBd  u  liijidrano«a  in  the  eondnctiiig  power  of  the  branohea,  or  central  portion* 
<lf  llie  fifti]  nervii^  With  Junch  a  degree  of  extent  they  are  In  genera!  very  variable  and  occur 
mbo  in  part)(]cy#mfl. 

Tbere  ii  no  doubt  that  the  ulceration  of  the  cornea,  which  in  ■ometiicea  obRerred  in  Biee- 
dow*a  dIaeaAe,  in  partly  CN^nnectcd  with  it,  pathogetieticaUy,  and  that  also  the  sometittieu  very 
ecniMiderBble  drying  of  the  enrface  of  the  globe  ( Miickenj^it)  is  in  many  cases  actually  cansed 
^f  il  BtiQ  it  would  be  a  great  error  to  ascribe  a  neuroparalytic  origin  to  all  nloeratlons  of 
the  oomea  in  Batedow*s  diBcasc  Uloenitiouei  of  the  cornea  aUo  occttr  with  a  stiareely  dimin* 
Ished  eensihility,  with  great  ciliary  irritation  and  rery  profnse  lachryination.  They  are  then 
eKi^ed  probRiHir  by  ezterual  irritation  s^  and  are  espeoiaUy  forored  by  the  wide  gaping  of  the 
palpebral  fisanre. 

Disturbances  of  virion  are  alao  observed,  but  are  usuAlly  csuied  by  the  mydriasie,  hf  the 
diTJiig  of  the  corneal  surface,  etc.  CasMiss  of  real  amblyopia  also  show  tbemselTen  here  and 
there,  and  in  one  case,  perhaps  aocf dental,  a  real  aumarosis,  with  complete  atrophy  of  the 
optio  nerve,  was  found, 

Tk  Tlic  dijwiise  is  frequently  com |>li catted  with  ftnii?tnia  or  rhlorositj*,  with  gmt 
disturbiinoe  of  tlu^  gtmeral  nutrition,  producing  extreme  eiMnciation,  and  in  vvomfn, 
snpprt-sslon  of  tlur  »ic  hhcs.  Tlurt  condition  of  things  is  met  \Tit!i  very  frequently, 
i¥pcH:'jNHy  in  the  Inter  stages,  or  it  may  never  occur  In  counectiun  with  it  we 
toinetimes  meet  with  digestive  troubles,  dyspejjsiHj  watery  or  bloody  voiniting, 
Uoody  stools  ■  exhansting  sweat  if.  hyijerseeretion  of  urine ;  extreme  weakness  with 
ft  tendency  to  rertigo,  linnitu!*  aurium,  headache^  and  frequent  attacks  of  nyneope ; 
finally  general  ner^'ous  prostration  and  great  initaMlity,  Theee  symptoms  are,  how- 
ever, not  constant,  but  may  occur  or  be  absent  in  an  apparently  normal  condition 
of  the  blood  (Trt/tts9eaii), 

Pathology.— There  h  good  Feoaon  for  supposing  thai:  all  these  complex  aynip- 
tocnf  of  Ba?ied(>w*s  diaease  come  frcjm  a  eommon  source,  and  this  is  to  lie  nought  m 
affections  of  the  central  pa^rt^  of  the  sympathetic  nerve  {Gei^fel^  Friedrkh).  The 
pathognomonic  triads  exoplithnlmufl,  goitre,  and  cardiac  affection,  bears  plainly 
Upon  its  face  the  angioneurotic  charftcter,  and  may  be  regarded  as  directly  con* 
oectt-'d  with  functional  disturbances  of  the  vaso-motor  centers,  Tlie  many  very  in- 
constant additional  i*ymptfims,  however,  which  j^ve  a  true  proteaji  form  to  tire  dis- 
6i8e,  may  }>e  regarded  partly  as  direct,  partly  m  indirect  ctmsequenees  of  that  cen- 
tral affection.  Tlie  manifold  dititurbances  of  innervation,  in  particular  of  the  motor 
and  ftensory  nerves,  point,  like  the  frequent  psychical  alterations,  to  multiph*  sources 
of  disease,  which  appear  disseminated  in  the  most  various  points  of  the  braiu,  in  its 
ccvftedt,  in  the  separate  reflex  and  c^o-ordinative  center»,  in  the  nuclei  of  origin  of  indi- 
vidual nerves,  etc-,  and  their  clmngeablenesg  and  transient  nature  are  only  Uy  l>e 
.  oscnhi^  to  dreumscrrlKHt  paralytic  dilatations  of  the  vessels,  whiehi  although 
^Htecondnry  in  the  brain,  as  d^^wherc,  by  favoring  infiltration  ami  inllammatorj 
^^hkudaiion,  lead  to  actual  vitiation  of  the  ner^ons  tisane,  end  may,  to  a  certain 
^^ktent,  dc-termine  the  functional  disturbances  de]>cndcnt  upon  them, 

^^  By  i&aay  ilu  oervieal  cord  bas  b<!cn  nsgardc^l  aa  necessarily  the  point  of  od^n  of  th«  dit- 
mam  {Amt^  iD^n).  Very  rcttnarkablo  cbattg^R  in  it  havo  ftctudly  lK?f?n  deuioiistrated  in  i 
inuaber  a*  mmm  { TVotMSfau,  B^UK  Cruiw.  M\Ik7nnd^  Tmubw^  Bktfn^r^  FiVi^^rtte,  Gei^H), 
Jtt  oilwr  aaM%  however,  no  disease  of  the  ccrdcal  cord  t^old  hs  reoognlied  {^tcktiny/nttuenn, 
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Paul^  Pournier^  Ollinfler),  Thit  dhbra^teriBtlo  sifmptomi,  mi^reovec,  do  not  eormpfmd  to 
thone  wbiph  i-re  cauaetl  hy  oper&tive  or  acoldentnl  mterrnptiamA  of  oonduotion  in  the  ATmpft- 
thetlc  nerve  of  the  nock  ( EttUnbnrg^  Guttmattn).  The  BUspicion  ariiieB^  th^nof on^  ihEi  tlie 
ftbove^metitiouod  ch&ngve  of  the  oervio&l  oord  Are  mefelj  aeddeDial,  mud  pt/vh^pu  ouly  to  be  re- 
garded ftB  loQil  Deuro- paralytic  foci  Movi^Terf  adheHiptii  of  the  ci3n|.Tal  cmtiMX  of  the  ipiiM 
cord  iuid  of  thf^  miKlulla  oblongata,  together  with  diittinet  nigaA  of  b^rfiersBmiJi  ftnd  mfivmD&- 
tioti  in  tiio  fturrouudiiig  iUnue-,  buve  boen  damonjitrmted  »*  probable  Mouroe«  of  Eo^tsdowi  dii- 
CBAQ  in  at  least  one  va^e  ( fr'eigci).  With  the  alight  attentioji  which  hu  hitherto  been  given  to 
the  centra  J  portions  of  the  eyropiatbetic,  it  can  he,  however^  euily  luppo^i^d  tb*t  morbid 
chvigeR  may  often  exist  in  them,  eren  if  they  may  not  always  be  Tery  perceptible  to  the  aakoii 
eyev  The  tendency  of  Baaedow'ja  diieaee  to  the  formation  of  mnliiple  morbid  foci  in  the  njwl 
direfae  fc^gioaa  of  the  sympathetic  nerro  is  illuBtratcil  by  a  ciuo  {PraHtl  in  which  nnmcroiu 
foci  of  aoftercing  were  demooatriLted  in  the  hralji*  It  manife&ti  iUelf,  bowere^  very  niifqni?©^ 
cally  in  the  frequent  oceairence  of  ciroumiftcribed  paialyALB  of  the  Toasdii  in  the  |»etipbeiy  ol 
the  body,  partly  pure,  partly  combined  with  inflammatory  ejcndfttknu  md  cEdemiL  H«n  h^ 
long  aleo  the  deep  reddening  of  birger  ontoneoufl  finrfacet,  accompanied  by  grcAt  dcTelopmcxtt 
of  beat,  eometimea  one-^idcd,  appearing  paroxyBmally  or  with  psychical  oxciterutist ;  the  tam- 
Atant  enormoiiE  dilatation  of  the  veiftelA,  wtdcb  are  not  iiocommouly  fotiitd  on  the  cheelu  aod 
lioee  ;  the  so-called  *^  tsbeboA  cere'brales  '*  {  Tt'owtteai*^  Faui,  Buich]  and  certain  eph@Quaal  for* 
mntion*  of  tiunors,  entirely  analogoui  to  thom,^in  the  r^ion  of  the  eyebrows  and  on  Ihelvti, 
which  are  aomctimca  accompanied  by  enormous  swelling  of  the  renoua  trtmka  ronninf  in  tbt 
neighborhood,  or  of  single  arteries  {D^ii^}.  DilTtwd,  tolembly  firm  »weilizig%,  tzBCi««bIe  to  ia- 
fliunntatory  exudations,  were  observed  on  the  cheeks  and  Ups.  One  case  may  «Im>  be  Addaeed 
as  an  ejtamplc  of  a  secondary  iQflamm&tory,  circumscribed,  morbid  focua,  in  which  frott 
f) welling  and  reddening  of  the  conjnnctiTa,  with  exudiition  of  a  mc^mbranonfi  product  during  tlift 
coufee  of  Basedow*!  diseMo,  repeatedly  occurred  in  paroxysma  KlTryftjftmi). 

The  causes  of  tlie  affection  bavti  &*  yet  been  but  little  investigated.  It  appew^ 
that  violunt  mental  emotions  play  an  itnportjitil  part  id  the  etiology.  The  disease  has 
beea  obsen'ed  excej^tiunally  in  cMldrcni  {Ro$enherg^  Trtfumcuu^  Jknd}.  As  &  mk 
it  attacks  youn|,f  individuals  or  tboee  of  middle  age,  particularly  tlioae  with  delicate 
constitution,  clear  go  in  pie  3don,  blue  eyes,  blonde  or  reddish  liair  and  irritable  nerrous 
lcai[>emment,  Clironic  diseases^  hemorrhages,  etc  increase  the  prtHlL^poaition. 
Women  are  liable  to  the  disease  about  four  timei  as  often  as  men  {J>UMch}, 

Course. — The  develtipmeut  of  the  disease  in  all  its  phaaes  is  occofiioiudly  Ttry 
rapid ;  a  few  weeks,  or  even  a  few  day»,  accomplish  it,  Ab  a  mle,  Uow^rer,  the 
symptoms  come  on  gradually ;  montlis  and  years  pass,  during  which  the  heart-di^eaae 
has  more  or  less  frequent  and  severe  paroxysms.  Then  the  goitre  and  exopb* 
thalniuiji,  finally  faulty  luematoeiK,  indigestion,  etc^  appear*  Bomedmcs,  however, 
the  latter  symptoms*  ofjen  the  series ;  the  heart-affection  occurs  later,  and^  aft^^  it, 
the  goitre  and  txophthaimus. 

Once  developed,  the  disease  often  exists  for  year?i,  with  more  or  less  v^ariation, 
so  that  while  titere  is  flight  change  in  the  exoptitUalmuif  and  goitre,  the  other  sjm|>* 
toms  vary  individufllly  or  in  their  totality.  This  is  especially  true  of  the  he*rt* 
disease,  which  often  wholly  disap[)esrF  for  a  considerable  time,  so  that  it  looks  a&  if 
the  disease  was  actually  i^toppcd,  till  it  finally  Appears  Again,  with  the  foiruicr  or 
even  greater  severity. 

The  retraction  and  immo1>]lity  of  the  lids  niaj  aIsO  disappeftfi  although  the 
exophthalmu!*  r^fmains* 

TerminatioiL^-The  patient  may  recover  completely,  or  at  least  be  so  lur  im- 
proved that  there  are  only  traces  left  of  the  goitre  and  exophlhahnus,  or  of  ettltcr 
of  them.  This  presupposes  that  the  heart- affection  lias  been  |>ennaaently  rttnorrd ; 
where  it  continue^  expeiience  teaches  that  we  can  not  count  un  such  ijiToimble 
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even  ivhe^  tbe  other  Bymptoms  entirely  dimppcar,  aa  relapies  usual Ij  occur 
count  the  least  on  improve  cue  nt  in  the  digestive  power  and  hajmatoBis ;  and 
on  the  other  h&ntL  total  failure  of  tJie  functions  does  not  necci^sarily  involve  a  bad 
prognosis^  aa  rapid  recovery  of  the  patient  liaa  been  frequently  obsc^rvcd  under  such 
ctrcumstanoei*,  when  the  heAtt  has  been  quieted  Rapid  increase  of  tlie  ana^mia^ 
md  disturbance  of  digiestion,  are  always  injurious,  aa  the  patient  finally  dies  of 
iistion  {Ormf^), 

In  general,  death  is  not  a  frequent  term i nation.  Out  of  56  caaeflj  7  died.  But 
permanent  cures  are  alwo  not  uHual  (20  uut  of  56),  Coosidcruble  and  pennanent 
impftivcment  was  observed  in  SQ  out  of  5G  cases  {Dttstk), 

Sometimes  in  great  exophthalmus  the  cornea  is  destroyed  by  partial  uloeratioBj 
and  then  the  globe  ia  destroyed  bj  phthida. 

Treatment.— Tlie  rtcogni^ed  angioneurotic  character  of  t!ie  disease  tias  in  later 
times  kd  tci  attempts  at  galvanization  of  the  cervical  cord,  and,  so  far  as  experience 
his  hitherto  gone,  this  seenm  a  yaluable  means  of  treatment  In  fact  the  frequeney 
and  force  of  the  pulie  often  diminifihee  by  afipropHate  treatment,  the  heart  becomes 
quitt,  and  the  difficultief  of  respiration  connected  with  violent  movements  di»apijear  ; 
the  nutrition  u  f  the  indi vid  ual  h  also  improved.  Horeover,  the  goitre  and  the  exoph- 
Ihaimus  UKually  rapidly  dimmish  in.  new"  cases,  and  the  manifold  disturbances  of 
innervation  of  the  lids,  etc,  are  usually  entirely  stopped  witliin  a  brief  peiiod. 
Favorable  conditions  of  life,  a<ijoum  in  the  coimttj,  cheerful  rest,  apiK^ar  to  promote 
permanent  cures. 


!  persons  praiic  Byntcmatic  watHer-curc  treatment,  whioh  is  to  be  combmed  with  the  t)»e 
of  digitalis  in  ouesof  highly  (.loveloped  cardiac  affection  (iTtioti^ariitf].  Tonic  rcmi^ci  flud 
lroa«  which  ife  antagoaiitie  to  disturbiiiiccfi  of  digiestion  and  defective  hloml  developmetit, 
bave  not  proved  of  ■orvioc.  Men  e»pediiUy  bear  ihem  badly,  and  it  txitm^.  thai  ergotine  and 
r|nitilti«  aiie  betl«T  adapted  to  th^m  (Gra^Je).  Iodine,  which  haa  beiaa  ver^r  often  eni ployed 
far  the  parjioefl  of  producing  abnorption  in  tbe  region  of  the  thyroid  gland  and  orbit^  also 
iMavea  aji  in  the  lurch.  In  oome  CMea  it  ia  said  to  bare  canned  even  dangi^rima  occidenti. 
Local  depletion  is  f^aul  to  have  checked  the  develapnient  of  the  goitre  and  cxophthatmns  in  a 
t*iaarka.bk  matin  er  { Troit^itrftn).  In  order  to  protect  the  partially  denuded  globp,  tarsoraphy 
bai  been  recommended  { Oraeft).  Thi«,  however,  lunalty  failfl  in  the  desired  effect.  Hence 
ih0  tenotomy  t)f  the  kvatoT  munolo  has  been  recently  proposed  In  plaoeof  11^  in  «o  far  a«a  tUght 
\.  of  the  upper  lid  U  obtained  with  certainty  {Gra^t)^ 
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A.  1  O.  111.  'J,  B,  IW,  305.— Praj?/i?,  ibid.  8.  STB,  et  peq. ;  Meci   Nciii(fkcitt?n,  IHH,  Hr.  14; 

Deutsche  KJinik,   1864,   Kr.   Ifk-^/tntiak,   Iktold,  ihid.^ Ma ckfnzie^  IVaitv  d  mal,  d,  yeiUL 

Ttadtiit  p*  Wartomont  et  Testelin,  1.  Pariii,  1H50,  8.  4*"^—  IVrekrr,  KtudcB  opfath.  I.   Patjs, 

ISfti  R  im.—Tro-m*eau,  ArchiT.  gdn.  de  med.  XX  P.  244-^'MS,im.  —  fhi^mi,  u.  A.  ibid  R  Jlfi, 

B,M2,  ma.--AraH,  tiaoh  TTOiuaeau,'-i?t't^A,  kl,  Mntbl  tS66,  P.  138,  im—Merkii»yiiftMtfH, 

lid.  8.  HL^Gros,  ibid.  1865,  8.  208.— r/rw«  nod  t/ic/itof,  Oai.  mcA  de  Parii,  185«,  Nr,  US, 

»,  1807,  Nr.  I4.-6'e^^f,  Ceatimlhl.  d,  m.  Wist  l«<3fl,  Kr.  4^— /^rar/V^  Oentralhi,  lN(i7,  B.  (S50; 

ODgT^i  ophtb.   ]8H8^  Sr  ^.^Mackentif^  Traits  d.  mal  d.  jtax.  Tnuliiit   p.  Warlottirmt  et 

rwtdin,  nt  Pari*,  11"^,  R  14^,  im—Oriffd,  WUrzhg.  mcd.  ZeitBchrift,  VlL  S,  84,  u.  1  — 

>drHrh^  Lcbrb.  d*  Hertkrankheiten,  Erl*ngen,  1867,  S,  SI 7* — KHhnhtii'ff,  fhntmmm^  Areh. 

Pi^ohiairie,  L  a   430,  447,  n.  t—faul,  ibid,  a  4m,— Aran,  AW&ufi,  ibid,  8.  434,  4ii5,— 

ibid.  8l  443,— /iffV'*/,  ibid.  B.  432.— rra«&f»  Hectlittghitrnm^  Dewtscho  Klmik,  1803,  S. 

l^Nifymann^  Opbtb.  Leipzig,  18(18,  a  a— A^tOtfa^f,  Wiea.  JalitbdchM,  lilliU,  a  ^  3^/44, 

,  t^buMTh^  Lchrk  d.  Her^khtn.  Leip^i^,  ISSB,  8.  M%  U^,  m.  1— J^Vfnl#r,  Dentw^h,  Acch, 

riV,  B,  m^h.  —  Virchfrn,  Dicj  Krankbeiten  ne«chwUbte,IIL  R  73,  u«  t~Ch^adlt,  Lancet,  1869, 

L  9.   H^,-~Iiotifnbn'ff,  Ceotrallil   ISfifl,   B.  TO.— /'bwrr*i>r,  OiUvkr^  Oealmlbl  186a,  a   iBi.— 

Jf<wr^,  Ophth.  Bt^itriige,  a  'Sl  —  lEmmtH,  Archiv  L  Ophth,  XVTL  a  908*] 


2.    Abscf^ss   of   the   Orbits 

Symptoms. — Thh  dueau  h  chmtcteri^ed  hy  tx&pht\nlmm^  an*}  wittUtng^tJu 
sanjnnctiva  and  lid$^  that  have  appeared  with  9ytnp0niA  qf  htfiantmatipfu 

The  ktter  rarj  witli  the  lnt<?ni»itj  ain3  extent  of  the  pfocess.    This  is  nftiil];' 

acooiiiptttjied  bj?  im  active  or  even  cotitmuoufi  fever.  In  simple  ictlflMmatitiii  uf  the 
orbital  tissue — that  \%  whon  there  is  no  perio^titiij— -the  pain  i*  ustjally  dnll^  and  onljr 
be<H>m<*g  excwsiive  when  the  eye-ball  Ib  greailf  protruded^  It  ii  increased  bf  pre*- 
enre  on  the  globe^  but  not  bj  pressure  on  the  wall  of  the  orbit,  (^Qra^ft,}  At  the 
name  time,  the  conjunctiva  and  IHs  show  Ibeir  participation  bj  sw  eOing:  great Ir, 
Not  unfreqtiently  the  former  coveri  ^  conaiderable  part  of  the  cornea,  in  the  ali^pe 
of  a  large  cubIuob. 

Where  tbe  pfbiini  itiflommatioti  h  decplj  ie«te4  Biid  not  very  inteDse,  tbi«  iwellingof  thf  eoa* 
jaactiva  and  lids  fte^aeuUj  beHTi»  tbe  character  i>f  pure  or  iaaammalorj  ddemft.  VTbeo  %%  ii 
intent  or  ftup^rfidal^  bow  ever,  it  oAeo  Appears  chemotic  or  crjaipelatoust  is  bot^  tvnac^  sod  dxst^ 


red.     Id  ihe  laiter case,  tbe  eecretioo  from  the  conjutictivft  la  yftoally  stopiMid,  and,  where  e; 
to  the  air,  thiaappeura  dry.     On  tbe  otber  baikd,  wben  the  Ai^eJli 
tioQ  nanallj  appear?  iDcreoaed^  and  maj  foretell  a  blenaorrbgean 


The  exopbtbalmoi  ia  nsnallj  in  proportion  to  the  extent  of  ibe  Lni!amin&tki, 
When  tbe  absceaa  is  deeply  si  in  at  sd,  the  protrus^iou  of  tbe  eje-ball  is  nsuaUj  rvgulj, 
while  a  perw$teal  « welling  n  en  ally  pasbea  it  to  one  aide-     (Gra^e.) 

At  first  tbe  exopbthalrrjns  h  often  Blighi,  and  cun  im\y  bo  r^^cofnnzL^cl  br  n  rnpful 
comparison  of  the  comen  of  the  two  eyes.  But  in  other  oases,  tbe  eye-ball  pro- 
trudes 80  far  from  the  orbif,  that  the  lids  can  not  be  closed,  and  the  gaping  fissure 
left  between  them  is  filled  with  a  pad  of  conjunctiva.  The  movemints  of  the  eye 
are  much  impaired,  painful,  or  even  impossible. 

At  first  the  cornea  appears  quite  clear  and  brilliant;  the  pnpil  is  generally  con- 
tracted, immoyable,  and  quite  black.  Ophthalmosoopically,  we  often  find  the  central 
veins  greatly  dilated. 

Subjective  affections  of  vision  are  rarely  absent.  Therisual  field  is  usually  misty, 
often  contracted;  in  many  cases  even  sensitiveness  to  light  is  lost. 

Causes.— The  disease  rarely  occurs  without  a  perceptible  canse.  Sometimes 
rapid  change  of  temperature  :s  blamed  as  the  immediate  cause.  The  most  important 
of  the  causes,  however,  are  injuries,  particularly  ooncussions,  penetrating  and  perfo- 
rating, and  most  of  all,  infectious  woun  Is.  The  actual  cautery  or  strong  caustics 
used  for  destroying  the  lachrymal  sac,  as  well  as  the  injection  of  irritating  solntions 
into  the  lachrymal  duct,  and  their  escape  into  the  surrotmding  loose  tissue  through 
an  opening  in  the  waUs,  have  caused  very  injurious  orbital  abscesses.  (Machenne, 
Zander y  Geissler^  Hullce,  Graefe.) 

Orbital  abscess  is  frequently  a  secondary  disease,  caused  by  a  propagation  of 
inflammation  from  neighboring  parts.  It  not  imfrequently  occurs  in  the  coarse  of  a 
purulent  meningitis,  from  the  inflammation  passing  through  the  orbital  fissures  to  the 
loose  connective  tissue  of  the  orbit    Then  it  usually  occurs  on  both  sides,  and 
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F  of  a  Titiiiib€T  of  small  hcmorrbagic  ab&cesaes  scatterei]  aronndf  aiid  occumtLK 

"pSfTTcularlj^  in  the  oedematoua  fatty  cusliion  and  uiusclts.    Then  external  I  jr  it  appeara 

like  facial  erjsipdlaa^  and  ^ems  to  h&ve  boon  often  eoiifuiiDtled  with  it.  {Lcyd^n.) 

loreover  it  can  not  he  denied  that  erjeipilud  of  the  head  and  &cjii[>  often  enters  tlit 

FfWbit,  and  cantes  similar  absee>Befl,  (i/acA^n^iV.)    The  same  is  trne  of  phlebitis,  which 

i&  directJj^  or  indirectly  propngoted  to  the  orbital  vein^  ond  maj  bect*me  a  cause  of 

iuppnrai i i^e  i r^ fiaratnat  io n  o f  tb e  o rbi t*  {Machn^ le.)    M oreo ve r,  an pp n ra ti t e  pan oph- 

thalmitiH  rarely  rnns  its  course  without  exteoaive  infiltration  of  the  fattj  cushion^ 

which  ftometimea  resulfs  in  partial  ulceration*     In  purulent  i>tjrioslitia  of  the  orbital 

walli,  the  formation  of  absceasea  in  parta  anterii^r  to  it  la  an  almoat  unesEoeptional 

rale,     FinaJlj,  experiecce  teaches  that  the  orbital  connective  tissue  is  a  Terj  favora^ 

hie  etat  for  niet astatic  ab^ceaaes^  which  not  unfrequentlj  occur  in  the  course  of 

pj«Q]ia,  puerperai  levorf  eianthema,  dec.     In  some  co^es  the  orbital  fibsoeaa  may  be 

a  local  deposition  of  tubercle.  (Fiteh^.) 


The  ConTBe  is  often  very  violent.  It  usmally  passes  its  hight  by  the  eighth  or 
fourteenth  d^}\  and  then  terrain atea  with  gradual  decrease  of  the  intiunnnatory 
fymptoms.     The  complete  removal  of  the  iiijuiie^  caused  by  the  proces-?  then  not 

^llnfreqllently  requiris  weeks  and  months,  if  not  years, 
i  Sometimes  the  diaeajse  la  more  anbacute,  or  in  ell  net  from  the  bc^nning  to  a 
ehronic  form*  Then  it  nsuaUy  commencea  w  ith  less  decided  inflammatory  symp- 
tom^  or  these  soon  dlmini^,  if  they  have  aliown  great  intensity  at  first.  The  eye, 
meanwhile,  is  slowly  pressed  forward  to  a  rertain  extent,  while  the  conjunctiva  and 
lids  swell  with  ajdema.  Thus  some  weeks  i^uss  without  material  cLange,  esc«pt 
slight  exacerbation  •!  and  remissiona  of  the  in  Summation,  till  finally,  art  interferes,  or 
in  some  other  way  a  certain  termination  U  mi ived  at, 

Teiy  exccpUoi)»l!y  daOi  BQ-cillcd  c«Ld  abftccsacai  hnre  br^a  obierriKl.    During  mouth  a  and 

ytsn^  puA  h«d  graduuily  ■fliembled  id  Ihe  orbit  and  pfi'^st^d  tfa&  eye  n  little  forward,  wJLhaut  uitj 

decided  ligtii  gf  iDSamm^Uon  hftting  fthawa  tbemsdveii.     Hut  ODallj  Cbs  process  took  a  sudden 

itiH,  and,  witb  tbe  tmnnl   nympioms  of  &^U  abftcp^a  of  the  orbit,,  went  on  lo  it-t  term  mat  ioa. 

.(JfacivutA  Carron  da  Vitkirtb.) 

TtnoilULtioii.— t.  The  proeese  may  end  in  resolution.  This  occurs  most  en sllj 
before  abscesses  have  actually  formed,  that  is^  in  ihe  commencement  of  the  iufiain- 
raationi  when  thi.H  ha^  tiol  begun  with  too  great  iiitendty^. 

2,  If  a  considiTuble  amount  of  pua  has  once  been  developed^  it  almost  always 
perforatea.  While  this  is  occurring,  tho  fever  utsually  diminishes,  pain  is  less 
intense,  the  swelling  becomes  »of1;er,  and  a  point  of  fluctuation  usually  appeam  If, 
even  now,  we  do  not  evacuate  it  artificially^  a  point  of  pus  appears  behind  ihe 
conjunctiva  or  on  the  lid,  aometiraes  even  at  a  eon  side  rable  distance  from  the  margin 
of  the  orbit^  it  graduallj  enlarges  and  finriUy  hreaki  through.  Then  the  eye-ball 
fticedes  in  proportion  to  the  completeness  of  the  evacuatian  of  the  ahscesst  It  ia 
•onid  time  before  it  attainn  the  normal  position!  as  the  suppuration  geaeraly  lasts  & 
long  while,  and  the  induration  of  the  walls  of  the  orbit  and  the  surrounding  csdema 
only  recede  gradually.  The  perforation  finally  cIoecs  by  gratmlatiou.  In  most  cases 
the  abaeeaa  open>3  at  one  point;  sometimes,  however,  at  several  Bimultaneoualyf  or  at 
intervals.  Occaaionallyi  even  a  number  of  sinuses  form^  which  extend  into  the 
«>rhiul  tisaui  in  ihe  most  varied  directiona,  and  op^n  at  some  distance  from  eact 
other. 
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Bometimes  it  happeni  that  the  wlnm  is  clos<?d  by  graTiolation  near  Its  eiternfll 
oi'lfioe^  before  the  termination  of  the  sappuratlon  of  the  walk  of  the  ahfcess-  Then 
the  pU!J  collects  agaia,  and  the  result  i?  a  repetition  of  the  entire  process. 

S,  The  eye-bal]  i*  freqnentlj" ninch  Injured*  Bnt  ftoraetimes  It  heara  n  great  d eat 
Caaes  are  known  where  it  lias  hcen  protmded  through  the  lid^  &nd  kept  in  that 
p.>sittoii  for  weeks,  and,  nfter  the  di»appeii ranee  of  the  iaflaramQtorf  symptoros,  haa 
perfe<;tly  regained  its  functiorml  power.  Still,  ihh  ia  not  hj  mj  means  lh#  rule. 
Not  nn frequently  the  proeef^s  extends  to  the  neari lemma  of  the  optic  nervt^  i 
neoritia  or  neoro-retlnltis  Is  developed,  with  a  more  or  leaa  extensive  ejiiclAtipa^ 
which  finally  Seav^es  a  gray  atrophy  j  or  a^  a  result  of  the  pressare  on  it,  and  the 
disturbance  of  circulation,  the  optic  nerve  is  attacked  by  gray  atrophy,  the  eye 
becomes  blind,  and  this  may  occnr  not  only  in  severe  cases^  hat  al?o  w  Uere  the  eye* 
ball  has  been  but  slightly  protrnded  ;  indeed,  it  has  even  K^en  eeen  after  ©Impk  ery* 
sipelas  of  the  parts  about  the  eye*  {Gr^i^fo.)  Retinal  detachments  also  ocetir  ai  b 
reault  of  orbital  abscess.  The  eye -ball  often  participates  under  the  form  of  irido- 
choroiditis,  and  atrophies  (TViwr),  or  it  is  destroyed  by  suppurative  panophibal- 
mitis»  "When  tb©  process  is  very  intense^  and  the  ©sophthalmoa  extreme,  the  cornei 
is  often  necrosed,  or  else  ab^ce^s  or  ulcers  develop  in  it,  n  hteh  cause  perforattoD, 
and  finally  phthisis  of  the  globe. 

But,  apart  from  this,  t!ie  mobility  of  the  eye  ia  not  always  restored  after  it  bsi 
returned  to  it^  normal  position  ;  a  more  or  le^s  decided  luscitaa  remains.  For,  not 
unfrequontJy,  especially  in  extensive  abscesses,  f^ome  muificle  nr  nerve  suffers,  either 
directly  from  inflammation  and  partial  suppuration,  or  Indirectly  from  the  fonnatitiu 
of  thick,  hard,  and  extensive  cicatrices  in  the  orbital  tissue.  As  a  remiltaf  cicatriiial 
contra cti(*n  of  the  coi^nnctiva  and  lids^  the  mobility  of  the  eye-ball  ia  not  nnfre- 
que  ntly  mnch  limited,  or  it  is  even  Jixed  in  a  false  position. 

4.  It  is  a  very  important  point,  as  regards  the  prognosis,  that  not  nnfreqnontl; 
the  bony  walls  of  the  orbit  become  sympathetically  affected,  under  the  form  of 
periosiitis  or  nstUi?.  The  subsequent  result  is  then  usually  caries  or  necrosis. 
Through  an  opening  thus  formed,  the  orbital  abscess  may,  exceptionally,  evacuate 
itself  into  the  nose  or  antrum,  the  pteregoid  fossa,  or  even  into  the  skull. 

5.  In  the  latter  case,  death  is  the  usual  but  not  constant  result.  Death  may  also 
be  caused  by  direct  propngation  of  the  inflammation  to  the  brain  and  its  membranes. 
Occasionally  the  patient  dies  early,  before  there  is  any  great  collection  of  pus  in  the 
orbit.  The  fatal  result  is  most  to  be  feared  when  the  process  begins  very  fiercely, 
or  when  it  depends  on  phlebitis,  as  this  extends  very  readily  to  the  brain,  as  well 
from  contiguity  as  by  thrombus.  As  phlebitis  not  unfrequently  runs  its  course  with 
the  outward  symptoms  of  erysipelas,  it  is  very  advisable,  in  the  latter  disease,  to 
carefully  examine  the  state  of  the  veins  in  order  to  avoid  errors  of  prognosis. 

The  Treatment  i",  on  the  whole,  the  same  as  that  of  abscesses  in  other  parts  of 
the  body.  Still,  the  indications  are  more  urgent,  on  account  of  the  great  danger  that 
'accompanies  the  process.  The  first  indication  is  to  oppose  the  excessive  prolifera- 
tion of  tissue,  to  limit  it  as  far  as  possible  in  intensity  and  extent,  or  even  to  sup- 
press it.  If  the  existence  of  pus  be  once  suspected,  the -abscess  should  be  opened  as 
soon  as  possible,  and  subsequent  care  taken  for  easy  escape  of  the  pus,  as  well  as  foi 
t!io  favorable  healing  up  of  the  absces-. 

1.  AVhen  there  is  a  probability  or  certainty  that  a  wound  caused  the  affection, 
we  attend  carefully  to  the  fact  that  possibly  a  foreign  body  may  have  been  driven 
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into  the  orbit,  and  ma^  remain  there.  We  shoald  therefore  examine  the  co^janotiva 
carefhUy  to  discover  any  existing  wounds  or  cicatrices.  Frequently  shot,  pieces  of 
metal,  even  bmken  pipe-stems,  &c.,  have  been  fouud  behind  quite  nnnoticeable 
wonnda  or  scars.  These  were  driven  into  the  orbital  tissue,  and  occasionally  incap- 
ralated.  If  the  probe  shows  the  presence  of  such  a  body,  it  must  be  cut  down  upon 
and  removed. 

If  the  orbital  abscess  be  developed  secondarily,  the  primary  disease  must  be 
treated  properly,  and  the  special  indications  of  any  existing  constitutional  disease 
attended  to. 

2.  The  indication  of  the  disease  aims  first  at  an  antiphlogistic  treatment,  answer- 
mg  to  the  existing  intensity  of  the  process.  Perfect  rest  of  mind  and  body,  as  a 
rule  keeping  in  bed,  a  small  amount  of  easily-digested  food,  ^.,  are  always 
requirid. 

Where  the  inflammation  is  very  intense,  and  severe  fever  exists,  internal  anti- 
phlogistic remedies,  cooling  drinks,  and  when  there  is  great  excitement  of  the  cir- 
culation, digitalis,  aconite,  and  similnr  remedies,  are  to  be  used.  Local  applications 
of  ic«  are  to  be  energetically  and  uninterruptedly  ma<1e,  and  seconded  by  repeated 
applications  of  leeches. 

The  leeches  are  best  applied  to  the  temples ;  but  in  case  the  skin,  in  the  im- 
mediate vicinity  of  the  orbit,  be  erysipelatous,  or  if  the  brain  show  evident  ^igns  of 
lympatliy,  it  is  better  to  apply  the  leeches  over  the  mastoid  process. .  If  the  tension 
be  great  and  the  pain  severe,  and  the  eye  is  threatened  ^ith  panophthalmitis  or 
destruction  by  ulceration  or  gangrene  of  the  cornea,  we  must  no  longer  delay  in- 
cision, to  diminish,  at  least,  the  existing  pressure. 

For  this  purpose  a  sharp-pointed  bistoury  is  to  be  introduced  to  the  depth  of  one 
inch,  between  the  wall  of  the  orbit  and  the  globe,  on  the  side  where  the  latter 
appears  pressed  furthest  from  the  wall.  While  making  the  incision,  it  is  necessary 
to  remember  the  positions  of  the  walls  of  the  orbit.  At  the  inner  side  of  the  globe 
the  knife  is  to  be  introduced  horizontally,  somewhat  obliquely  backward  and  out- 
ward from  the  median  line  of  the  head,  but  on  the  external  side  obliquely  inward 
and  backward. 

If  the  symptoms  of  inflammation  remain  moderate,  occasional  applications  of 
ice,  with  strictly  antiphlogistic  regimen,  will  be  sufficient.  In  the  subacute  form, 
when  no  local  elevation  of  temperature  is  perceptible,  a  bandage  with  a  pad  is 
advisable. 

8.  As  soon  as  we  have  cause  to  suspect  the  existence  of  pus  in  the  orbit,  we 
must  attempt  its  immediate  evacuation  by  the  means  above  mentioned ;  otherwise 
we  nm  the  danger  of  the  purulent  destruction  going  further  and  further,  of  sinuses 
formiuir  in  various  directions,  of  the  bones  and  eye  becoming  sympathetically  afiocted, 
and,  finally,  unsightly  cicatrices  occurring,  which  may  also  be  highly  injurious  to  the 
functions  of  the  eye. 

It  i«  better  to  puncture  too  early  than  too  late.  If  we  wait  until  fluctuation,  or  until  the  pres- 
ence of  pus  beconjes  evident  at  some  point,  we  will  often  have  to  regret  the  results  above 
detailed,  or  even  worse.  But  if  we  operate  early,  and  very  little  or  no  pus  be  evacuated,  no  harm 
i»  done ;  on  the  contrary,  it  often  happens  that  all  the  symptoms  are  rapidly  diminished,  and  the 
process  is  arrested ;  for  the  pressure  to  which  the  proliferating  tissue  is  exposed  has  itself  a  bud 
influence  on  the  nutritive  conditions.  But  this  pressure  is  greatly  diminished  by  the  partial 
division  of  the  fascia,  as  well  as  by  the  loss  of  blood  and  the  evacuation  of  small  abscesses. 
Moreover,  small  abscesses  break  into  the  wound  more  readily  than  they  perforate  anteriorly. 
Hence,  in  case  nothing  la  eracoated  immediately  after  the  opening,  we  may  hope  with  soma 
34 
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t^uan  tbftt  aomfttblng  will  bft  era(raaf ed  after  «  ilmp,  ftnd  ihm  tbe  ijbj«^  b«  attati^ed.    At  fbi 
worst,  we  h&Jt  otilj  to  repeat  tbe  opertitioii  after  a  wbile. 

After  the  pnnetare,  we  should  ftivor  the  eilt  of  tlie  pni  by  ovUj  a  very  mwle- 
rate  pressare.  Iryections  into  tJie  wotind  for  tbe  purpaae  of  washing  out  the  put 
are  to  be  avoided,  aa  the  water  maj  diffme  itself  in  the  Ipos©  tissue,  and  caas*?  a 
decided  increa-ae  of  the  inflaramation  and  iuppnration.  Immediatelj  after  tbe  opera- 
tion, it  13  well,  by  careful  probingj,  to  detect  atij  ex  Siting  diaeaae  of  the  bone^  If 
caries  or  neoroais  e^ist^  it  h  to  be  treated  in  tlte  manner  hereafter  giren.  The 
wooud  nin§t  be  always  kept  open,  till  no  more  puM  is  evaenated,  and  the  ab^oe?* 
earitj  has  had  dme  to  fill  up  with  grannlatioos.  This  h  best  done  by  an  india- 
rubber  tube,  with  small  i>erf orations  to  permit  the  esca[je  of  the  pua. 

If  the  grftDolationi  become  cjniberttiit,  and  protradt  beyond  the  conjanctiya,  Ibey  nt«  10  be 
kept  down  by  ftppUcmtlonA  of  titictaro  of  opmm,  «nd  if  aeoe^arj,  « pipped  aS*  witb  tbe  KiMoriL 
Ifp  after  clo^ore  ef  tbe  opeDiDg,  th«  globe  rematDi  somewbuC  prominent,  uid  tb^re  u  tedeinA  df 
tbe  eonjuDClKA,  a  prejutire-bemdwge  is  ta  be  applied.    t%  tutually  answers  tbe  purpose  quietly. 

If  in  the  conrfle  of  tbe  d mease  the  eye-ball  appears  very  hard  and  tense^  or  i 
by  pop!  on  occnra,  paracenteaia  corneee  ib  iirgentlj  required,  and  tnu^t  be  repeated  if 
necessary.     If  pna  has  collected  m  the  posterior  chamber,  the  eye  ia  lost.     But  we 
mu3t  Rfit  neglect  cyaotiatiTig  tbe  pn^t^  ae  soon  aa  possible,  by  a  pnnoture  tUroogh  the 
h  solera,  to  ease  the  pain  of  the  patient,  and  sate  Bs  innoh  of  the  eye  as  possible,  ■ 

I  Att«tnpt«to  preretitr  by  bandageei  tc.^  the  atioamlieaof  positioa  of  ifae  eye^ball  titid  hdji^  wbM  I 

fc  are  i>tleD  cAUied  by  oontractioa  of  eicKtricea,  are  jiLmQ§t  always  fruitlrai.     Where  clrcutiiBlaaM^I 

^H  render  a  favorable  reaalt  possible,  of  ooiirse  ancb  etteropta  ibould  not  be  oe^eded.                  41^1 

f^  Special  therapeutica  giyea  the  rules  for  treatmcEit  of  tbe  disesise  of  the  brum. 

Anthoritiei. — MachemU,  Traits  d.  mal.  d.  yeux.  Traduit  p.  Warlomont  ct  Testelin.  I.  Paris. 
1865.  P.  168  et  seq.— J7mZy,  Krankheiten  und  Missbildungen.  I.  Berlio.  1843.  S.  863. — Carron 
du  VUlards,  nach  Arlt,  Krankheiten  des  Auges.  III.  Prag.  1856.  S.  425.— /V#<rA^,  Lehrb.  der  ges. 
Entzftndungen.  Prag.  1846.  S.  Zh^.—SUUwag,  Ophth.  II.  S.  1257, 1261, 1263.— Z«y<i^n,  Virchow'a 
Archiv.  29.  Bd.  S.  199.— <?ra^«,  kl.  Mntbl.  1863.  S.  49,  et  seq.— jBwKn,  ibid.  1866.  S.  77.— 2e<«r, 
Hydd,  Wien.  med.  Jahrb.  1866.  4.  S.  75, 11,-0.  Becker,  Wieo.  med.  Wochenschrift  1866.  Nr. 
65.— iTwcAter,  Deutsche  Klinik.  1866.  Nr.  21.— Oraefe,  Virchow*8  Jahresber.  1868.  XL  8.  5ia 
^Ifooren,  Ophth.  Beitr.  a  2Q,—Bierjnann,  klin.  MonatbL  1869.  S.  71.— Knapp,  A.  t  0. 
XIV.  2.  8.  2S4.—Bulke,  Lancet,  1867.  IL  S.  895;  Schmidt's  Jahrb.  13a  Bd.  a  92S,— Zander, 
Teissier,  Verletzungen  d.  Angea  1864.  S.  219,  291,  835,  899. 


Periostitis   with    Caries    and   Necrosis  of 
the    Orbital    Walls. 


BfiaptonUi  and  Course. — At  the  commencement,  the  disease  nsnally  resembles) 

inple  absocfls,  and  often  can  not  be  distinguished  from  it^  with  absolute  certainty, 

t  pus  has  been  evacuated  nnrl  a  probe  passed  throa;;^}]  the  passage  thns  fornied. 

,  from  the  first,  there  is  usually  excessive  pain,  which  is  ofcen  extensive,  and  is 

illj  increased  by  pre'?sing  or  tapping  on  the  orbital  walls.     The  supeijncent 

Xvtk  and  skin  ordinarily  participate,  subsequently,  in   the    inflammation. 

over,  wlitn  tlie  rffeotion  is  deeply  sittiated,  and  its  center  is  not  at  the  ai)f?x  of 

p  pyramid,  the  eye-ball  is  n:;t  pressed  forward  and  surrounded  by  the  swelling  so 

rly  as  in  a  sitnple  orbital  abscess,  but  is  pressed   to  one  side  or  the  other,  and 

Imorements  interfered  with,  according  to  the  seat  <»f  the  afTe  ted  part.     (Gra^fe.) 

The  process  is  often  acute,  with  high  fever  and  intense  symptoms  of  inflirama- 

,  which  rapiJly  increase  till  suppuration  occurs,  and  i  erfoniti  n  follow:s.     In 

the  intensity  of  the  process  is  moderate  from  the  firsf.     Then  it  is  less 

Dy  developed,  or  even  inclines  to  a  subacute  course,  and  weeks  may  pass  before 

^appiirative  perforation  occurs.     Fever  is  aliO£:ether  absent,  or  occurs  only  occa- 

i*ly.    The  inflammatory  swelling  of  the  soft  parts  bears  more  the  character  of 

\  oedemi.     There  is  usually,  however,  considerable  pain.     Sometimes,  as  when 

I  of  syphilitic  origin,  this  occu»^  only  periodically  at  certain  times  of  day;  but 

rule  it  is  continued,  and  vibrates  between  exacerbation  and  remission.     It  is 

'  described  as  tense  or  tearing.     If  tlio  margin  of  the  bony  orbit,  or  its  imme- 

I  vicinity,  be  affected,  we  may  occa'sionally  perceive  the  protru'^ion  of  the  bone, 

detachment  of  the  periosteum;  tlie  latter  shows  itself  by  the  occurrence  t>f 

I  Indistinctly  fluctuating,  hard  tumor. 

Finally,  the  disease  of  the  bone  ofien  develops  itself  very  slowly  and  gradually, 

I  toch  undecided  symptom^,  that  it  may  lonjr  remain  unob  erved,  till,  after  weeks 

[it1i6,the  process  takes  a  new  start,  and  the  pus  breaks  through.     Especially 

I  the  inflammation  is  deep,  is  it  easily  overlooked,  as  there  are  scarcely  any 

ictive  fiymi^toms,  and  at  m  'St  a  more  or  less  severe,  occasionally  exacerbating 

p4iints  to  the  existing  disease.     However,  when  the  aff -cted  bone  is  more  su- 

I^Rficial,  the  oedematons  swelling;  of  the  surrounding  soft  parts,  occasionally  also  the 

|iidded  thickening  of  the  bone,  or  the  vesicular  protrusi  )n  of  the  periosteum,  to- 

ther  with  the  pain,  increa*^^ed  by  pressure,  prevent  errors  of  diagnosis. 

As  a  rule,  perforation  takes  place  outwardly  through  the  c<mjunctiva  or  lid  ;  the 

[bmer occurs  when  pus  lies  behind  the  tarso-orbital  fascia,  the  latter  when  the  dis- 

» originates  in  the  margin  of  the  bone.     Usually  only  one  nnu-i  occ'irs;  rarely 

ji^  pus  makes  a  road  through  several  at  a  distance  from  e  ich  other.     Exceptionally, 

IbveTer,  it  happens  that,  after  partial  d-structim  of  the  bony  wall-*,  the  abscess 

*"*»  ioto  the  nose,  frontal  sinus,  antrum,  or  the  cranial  cavity. 

The  pus  evacuated  is  usually  unhealthy;  it  blackens  silver  probes,  or  shows  by 

i&coloration  and  bad  smell  that  it  is  much  decomposed.     Only  when  the  disease 

f^  bone  i»  advancing  toward  a  cure  does  the  pus  become  thicker  and  benign. 
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0<irresponding  to  this,  the  watb  of  tti©  abicesekive  thethsraciepsof  tnienle^rtti 
which  ii  e&iieoidly  evident  at  the  moiitH  of  the  cAvity,  Thii  osimIIj  appeitt  i 
ronaded  to  a  greater  or  less  ostent  bj  iwelled,  but  relaxed,  not  onfivqaeDtljgriD^ 
I) Bane  of  &  hlnish  or  brownkh  red  fii^lor. 

Then  n  probe  mttodaced  throtigh  the  emns  proves  the*  roughneits  of  the  bon%| 
well  (15  the  esfuberaiit  grftmilationa.    We  rarelv  find  Jooae  pieces  of  bone  at  firrt;^ 
it  msuallj  requires  aonie  time  to  tlirow  off  necrosed  splititeri.     EieeptionaUf ,  t 
pass  the  aouiid  through  a  rough  opeuittg,  bordered  with  bone,  into  a  neighb 
OAsrltf  -    Still,  rljit  T&rdf  happen*,  a'^  caries  and  necrosis  are  uiTTally  guperfieiol 

The  flinua  cloaes  pennauetitlj  only  when  the  canes  is  actually  stopp^,  or  \ 
pieee  of  dead  bone  has  bven  thn^wii  off,     If  it  closes  eirlit^r,  whether  by  euib 
granuhitioufl  or  by  actual  eleatrization,  the  pus  cojlects  uraln,  and  U.e  procoi'^ 
repeatt^d.    Tlsen  tho  destrtictioii  of  the  soft  piirts  and  bones  is  »adly  inc 
Frequently  ra oaths,  and  even  years,  pasi  before  tlie  termioatjon  of  the  process. 

CauseSL — The  disease  u  not  uTtfrequently  develop:  d  primarily,  as  a  resuli 
coneusaions  and  injuries  of  the  orbit,  althnugh  week^^  find  nn^ntha  may  often  ] 
before  its  symptoms  are  perceived^    Hecetrtly,  it  has  oftin  been  caused  hy  ra 
neas  in  operating  for  destruction  of  the  laehryTual  s»c^     It  a^io  freqn<ntly  occufi 
a  local  ujanifes^tfttion  of  constitution nl  ^^yphilif,  and  then  usually  runs  a  stiba 
course.     Hereurial   poisoaing  and   ^^ont  aire  also  considered  as  cause:^,     Mi>4  I 
quently,  however,  scrofula  is  the  pause  of  caries  and  uecrosis ;  hence  a  v©ry  \ 
percenffige  of  the  cases  is  fimnd  among  bndly-nonrssUed  children.     It  then 
appeam  in  several  bones  simultaneously*  or  at  short  iutc-rvals,  and  ia  n^nally  t 
aoterized  by  great  torpidity  and  a  very  slow  cooi'se-    It*  favorite  seat  i«  the 
margin  of  the  orbit j  and  especially  the  outer  lower  part.     Often  alsa  there 
apparent  cause.     The  dij^ease  seeina  to  develop  ^poutaoeo^isly  in  otlterwise  hra 
individuals. 

St^ondarily^  caries  and  necrosis  occnr  quite  often  as  a  result  of  orbital  abscesi 
of  phlegmonous  decryooystitia,  sometimes  also  of  facial  ery^ipela^  and  embolK 
some  ca^^  the  orbital  walls  are  aiiV^ctttl  by  a  jiropa^'^atiou  of  the  pmcc^is  from 
neiglihoring  bones  of  the  face,  Swellinp^  which  develop  in  the  neighboring  cariti« 
and  pus=h  their  walln  apart,  not  un frequently  also  can^e  ennes  and  tiecrrsi^.  Firalljd 
supptirative  meningitis  and  abscesses  of  the  brain  ure  to  be  uientioned  as  possihW 
causes.  In  fact,  nnt  a  few  casts  slicnv  that  atisresst,'sf(.irfnin;i  in  the  brain  priniaji(y 
may,  by  carious  destruction  of  the  orb  it,  m^vke  a  wny  out,  and  thus  be  evacaattd 

TenninatioE. — As  a  nile,  the  process  ends  in  recovery,  after  the  oariirai  portk^ 
of  the  bone  has  Joat  iU  roughtie.is,  an  1  perhaps  si>nie  part  has  been  necrosed  anfl 
thrown  off,  which  usniilly  oci  urs  gradually,  and  in  small,  often  micro^copTC,  splintery 
rarely  in  largo  fragments.  Then^  on  The  site  of  the  former  roughness,  (*r  on  £hec4^ 
of  the  bony  cavity^  grannlations  develop;  the  pui^  e^ffijiing  from  the  sinus,  bt^c£i(ne» 
diminished,  and  is  healthier  looking;  the  sinus  itself  contracts,  the  parts  around  \\M 
opening  become  lighter  red ;  finally  it  closes  up,  not  again  to  break  oat. 

Sometimes  recovery  occurs  in  this  way  without  serious  injury  having  occurrei- 
Much  oltener,  however,  the  cicatritial  formation  leads  to  unfortunate,  perraanenC 
results,  which  may  render  doubtful  the  continued  existence  of  the  function,  or  ever" 
of  the  eye  itself.  This  of  course  depends  greatly  on  the  locality  and  extent  of  th« 
abscess. 

Caries  and  necrosis  occur  most  frequently  at  the  margin  of  the  orbit^  and  destrojf 
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iarg:er  or  smaller  portions  of  the  marginal  ring,  which  is  partially  explained  by  the 
(act,  that  this  part  is  most  exposed  to  injury,  and  that  in  individuals  predisposed, 
eapeciaDj  in  scrofulous  children,  even  apparently  slight  injuries  suffice  to  occasion 
inflammation  of  a  bad  nature  in  the  bones.  The  result  is  a  deep,  funnel-s^haped 
cicatritial  contraction  of  the  external  skin,  which,  in  most  cases,  causes  more  or  less 
ectropion. 

The  process  is  also  often  observed  in  the  anterior  third  of  the  orbital  walls.  In 
scrofulous  children,  the  fossa  for  the  lachrymal  gland  is  especially  liable  to  the 
disease,  the  result  of  which  is  usually  cicatritial  eversioii  of  the  upper  lid,  or  a 
lagophthalmos  caused  by  its  shortening;  for  under  s:.ch  circumstances  the  lid 
around  the  mouth  of  the  t^inus  usually  ulcerates,  and  draws  together  from  cicatriiial 
contraction.  At  the  same  time,  the  granulations  sprouting  up  from  the  surface  of 
the  bone  and  the  tissue  surrounding  the  abscess  cavity,  change  to  thick  cicatritial 
tissne,  which  contracts  more  and  more,  and  thus  often  draws  the  cicatrix  of  the  lid 
close  to  t!)at  of  the  bone.  If  the  inner  portion  of  the  anterior  wall  be  the  seat  of 
the  disease,  the  lachrymal  sac  will  usually  be  affected  and  injured. 

Less  frequently  the  caries  and  necrosis  occur  on  the  posterior  portion  of  the 
orbitid  wall.  These  are  the  worst  cases;  for  they  always  cause  extensive  suppu- 
ration of  the  orbital  tissue  and  its  sequences.  The  optic  nerve  is  not  unfrequeiitly 
affected,  and  its  function  destroyed  by  inflammation,  or  it  is  compressed  in  the  fora- 
men opticum  by  the  swelling  of  the  bone  and  periorbita  till  it  atrophies.  (Homer.) 
Moreover,  under  such  circumstances,  fatal  results  are  quite  possible,  for  the  exces^ive 
and  long-continued  secretion  of  pus  is  alone  sufficient  to  completely  exhaust  debiliti- 
ted  patier.ts.  If  the  walls  of  the  orbit  are  affected  secondarily,  for  instance,  from  a 
progressive  ozoena,  or  if,  a<t  occurs  occasitmally  in  disease  oi  syphilitic  origin,  a  carivs 
of  the  orbiral  walls,  at  first  limited,  gradually  spreads  over  a  large  portion  of  the 
bones  of  the  face,  even  strong  persons  will  finally  be  bri>u«;ht  down. 

Betiide>  this,  the  vicinity  of  t!se  bruin  is  of  the  greatest  impor;ance.  In  caries 
of  the  roof  of  the  orbit,  the  meninges  and  even  the  brain  itself  sufter  sooner  or  Liter, 
and  usually  betray  this  by  very  marked  symptoiiis.  In  many  cases  death  is  thus 
caused  very  early.  Cocas' onally  it  occurs  suddenly  with  apoplectic  sympt  ms, 
lec  lUS"  the  Jib  cess  has  perforated  into  the  cranium  through  the  necrosed  portion 
of  the  roof  of  the  ^-rhit.  Frequently,  however,  death  occurs  late,  and  after  long 
suffering.  It  is  remarkable  how^  much  the  organi-m  can  bear  in  this  nspvCt.  Not 
11  few  casv-s  are  known  in  which  the  orbital  abscess  was  connected  (throu^'h  an  open- 
ing in  the  bone,  caused  by  caries  or  by  simple  pressure),  with  an  abscess  of  the 
brain,  as  large  as  a  hen's  egg,  to  that  the  j»us,  from  the  brain  absce-s,  was  conducted 
off  by  the  canal  passing  outward.  Such  abscesses  of  the  brain  existed  for  months 
or  years  without  peculiarly  marked  symptoms  indicating  them,  and  finally  arrived 
at  a  permanent  cure,  by  cicatrization. 

Treatment.— As  in  caries  and  necrosis  of  other  parts  of  the  skeleton,  the  first 
indication  aims  at  removing  or  limiting  as  much  as  possible  the  inflammatory 
change  of  tissue.  The  second  care  is  to  evacuate,  as  soon  as  possible,  the  pus  tliat 
Las  already  collected,  and  to  maintaiu  a  free  es.^apo,  as  well  as  to  favor  the  removal 
of  dead  bone.  Finally,  the  treatment  sliould  influence  the  process  of  cicatrization 
to  reduce  the  evil  results  j.s  much  as  possible. 

1.  The  causal  indications  are  especially  strong  when  the  disease  arises  from  some 
dytcrasia,  and  often  demand  constitutional  treatment;  without  this,  little  can  be 
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eipeottfd  in  sypliifitic  or  pcrofuloni  cases,  Wtcn^  as  a  result  of  disease  t^f  the  loDe» 
tbe  entire  organism  isedoo!*  atfected,  conatitutitmal  tieatmeot  must  Got  be  tegkctcnl^ 
fitnce  a  bad  state  of  tbe  uotrition  uf  the  body  reaota  verj  unfavorably  on  ibe  Wal 
dii^i'ase.  Of  coarse,  where  tiie  cariei*  la  &  eecoDdurjr  diat-aae,  the  primary  aflection 
requires  a  proper  treatment. 

2,  Tbe  direct  trefkTmettt  is  nearly  tbe  BQiue  as  that  of  orbital  abscess.  In  tbe 
tirft  Btug^ef  antiphlogiatica  are  to  be  ii^ed  according  to  tbe  intensity  of  tbe  procc^, 
\Yb6ro  tbe  process  is  very  chroDiCj  loral  antij^bli-gistic  treatment  m  of  little  acconnt, 
and  must  usually  be  liniited  to  tbe  doubtful  bentfit:*  of  mercurial  Jrictioo,  or  ihe 
applicattan  of  a  padded  bandaj^e,  8till,  ^ucb  proc-esi^e^  ari^e  from  djscrai^iffi,  and  if 
we  can  retnufe  ibe  causCj  liKftl  iintiphlogiiitica  ar^^  nsually  unnece^ary. 

S.  As  BOOQ  as  tbe  forratitiou  of  an  abflct^ss  is  evident,  ii  should  beikpened-  The  rules 
fortbib  were  given,  p*  530.  If,  i\i  tbe  same  time,  tbe  perioit^nm  appears  much  t]ilek< 
enedf  OT  pressed  out  by  ptH,  it  is  very  important  tbat  tbe  incision  shoo  Id  goduwn  io 
the  boncf  on  the  one  band  to  remove  the  tension,  and  on  the  other  to  prevent  the 
furl  ber  detachment  of  tlie  pt;riosteum  from  tite  boQen,  Where  the  at^ess  is  snper^ 
ficiali  thi^  is  not  difficult;  wbcn  deeper,  it  is  often  iniproctlcable.  But  tben,  it  i^ 
often  scarcely  possible  to  recognize  tbe  condition  with  certainty ;  bence  spotitane^>u9 
perforation  is  U-*^nally  awaited. 

4.  If  the  abscess  ha.^  been  evacuated  externally,  the  closure  of  tbe  opening  must 
De  preventtd^  This  is  done  by  introducing  cb a rpie,  emeartd  wirh  fat,  which  must  be 
renewed  daily,  or  by  tbe  n-e  of  gntta-percba  tubes.  Frequent  probing  must  not  be 
n^'gleoted,  to  test  tbe  condition  of  tbe  diseased  bone,  and  to  discover  early  any 
splinters  lying  in  tbe  sitius,  so  that  they  may  ho  removed.  If  the  process  goes  on 
v^ry  ^]ii\vU\  iuiil  all  sviriptoriii^  of  irrita'ior  ure  iroiu',  i\i\il  l\i^[mRWiimio^  vi-rs  tliin^ 
the  charpie  may  with  benefit  bej^meared  with  some  irritating  salve,  or  cauterizations 
with  nitrate  of  silver,  or  the  liot  iron  may  be  required  to  terminate  tbe  process.  Exu- 
ber.int  granulations  are  to  le  kept  down  by  nitnite  of  silver  or  tincture  of  oidum. 
Not  until  tho  bones  have  lost  all  roughne-s,  and  all  the  necrosed  part  lias  bt-en  thrown 
otf,  and  only  a  little  healthy  pus  is  evacuated,  dare  wo  permit  the  closure  of  the  sinus. 

5.  To  prevent  hhortening  of  the  lid,  or  ectropion,  in  caries  or  necrosis  of  the 
margin  of  the  orbir,  tarsoraphy  may  be  very  useful.  Where  the  dia  ase  of  tlie  hone 
is  situated  more  deeply,  all  attempts  to  prevent  the  evil<,  resulting  from  cicatriza- 
tion, fail. 

Authorities.- J/ac^-€«ei>,  Truite  d.  nial.  d.  ycnx,  Traduit  p.  Warlomont  et  Testelin,  I.  Paris 
185fi.  P.  37,  AO.—Stellwa>jy  Oplith.  II.  S.  1343.  Nota  Z0\,— Graffs,  A.  f.  0.  I.  1.  S.  430,  40r,  IV.  2. 
S.  162;  kl.  Mntbl.  1863.  S.  bO.— Horner,  kl.  Miitbl.  1863.  S.  71,  lA-ll.—JIeymann,  A.  f  O.  VII. 
1.  S.  144, — Ptvp'tustechrr  und  SiiniiM-h,  kl.  Beobachtuiigen-  I.  Wiesbaden.  IbGl.  S.  75. — Demar- 
quay,  Centralbl.  1808.  S.  Si^.—Hulke,  Lancet.  1867.  IL  S.  395. 
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TUMORS. 


Tumors. 

VoBology,  Symptoms,  and  Course.— Morbid  growths  of  every  description  oocar 
both  in  the  eye-ball  and  its  appendages.  Some  are  rarely  met  with ;  others  are  of 
more  freqnent  occurrence.  We  find  that  certain  of  them  afifeot  onlj  particular 
organs,  while  others  nttack  any  part  where  blood- vessels  exist. 

They  were  formerly  distinguished  as  malignant  or  benign ;  the  former  term  being 
applied  to  such  as  spread,  with  more  or  less  rapid  growth,  into  tissues  of  varied 
diaracter,  and  destroyed  them ;  were  liable  to  extend  by  means  of  the  lymphatics 
and  blood- vessel?',  setting  up  new  foci  in  different  parts  of  the  body;  hence,  were 
difficult  to  remove,  relapsed  as  a  rule,  at  last  became  general,  and  assumed  a  consti- 
tutional habit. 

These  pecnlinrities  do  not,  however,  depend  c»n  certain  specific  elements,  whose 
prei^ence  or  absence  determines  the  benign  or  malignant  character  of  the  tumor. 
On  tiie  contrary,  the  typical  forms  of  normal  tissues,  of  epithelium,  and  o^  muscle- 
cells,  of  connective  tissue  in  its  various  forms,  of  cartiluge,  and  bone-cells,  &c.,  are . 
repeated  in  the  structure  of  tumors  of  the  most  varied  nature.  Moreover,  the  benign 
or  malignant  character  is  not  determined  by  the  elementary  forms  alone,  but  by 
their  correspondence  with  the  mother-cells  from  which  they  originate.  The  same 
elements  have  a  different  prognostic  indication  according  to  the  tissue  from  which 
they  sprunjr;  that  is,  as  they  appear  homologous  or  heterologous.  They  are  danger- 
ous when  they  depart  from  the  type  of  the  mother-tissue,  or  even  differ  from  it  in 
histological  character ;  for  instance,  in  having  an  epithelial  character  when  located 
in  connective  tissue,  or  cartilage.  Their  malignancy  increases  whon  they  are  very 
succulent,  and  when  they  have  a  large  amount  of  fluid  in  the  intercellular  S'.ibstance; 
or,  when  they  are  very  perishable,  readily  breaking  down,  and  undergoing  rapid 
regeneration  by  means  of  luxuriant  granulations;  or  ngain,  when  the  basi-»  from 
which  they  arise  is  thickly  permeated  with  lymph  and  blood-vessels.  For  the  condi- 
tions favoring  absorption  of  m«>rbi(l  material  into  the  blood,  and  its  di^^persion 
through  the  system,  are  multiplied  in  proportion  to  the  amount  of  soft  or  recremen- 
titi:d  matter  in  the  tumor,  or  as  the  number  of  its  lymphatics  or  blood-vessels 
increases.  Then  the  immediate  results  are  irritation  in  the  various  parts,  the  forma- 
tion c»f  new  foci  in  the  most  varied  localities,  and  finally,  the  not  nnfrequent 
saturation  of  the  blood  with  foreign  materials,  the  lowering  of  the  entire  nutritive 
conditions,  in  short,  tlio  occurrence  of  cachexia,     {Virchow.) 

Tumors  can  only  ho  correctly  classified  on  the  ba^is  of  their  anatomical  origin. 
From  this  point  of  view  there  are  tliree  chief  groups,  to  which  might  bo  ad<led,  as  a 
fourth,  tumors  caused  hy  hydatids. 

The^r«^  class  comprises  tumors  composed  of  blood,  or  materials  coming  directly 
from  the  blood,  contained  in  natural  or  mechanically-formed  spaces,  such  as  extra* 
tasatioruf^  transudation  and  exudation  tumors. 

The  second  class  comprises  tumors  due  to  collections  of  secretions  proper,  in  exist-  • 
iog  cavities,  such  as  retention  and  dilatation  tumors. 

The  third  class  represents  growths,  the  true  new-formations  or  pseudoplasms, 
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which  grow  inimediatelj  from  Itie  stractiire  of  i}i«  organfi,  orig^iuitiDg  k 
format!  79  processes^  or  &  Irue  proliferation  of  tiBstt««    (  Firdl'^10.) 

J..  Tumors  of  the  firut  vnrietj  ftre  rare  tn  the  parts  about  th#  eje. 

Beaidea  AOiDe  ejiU  ob«er«^ed  deep  in  tb»  orbit,  tbo«o  arblUl  uid  #gV  didinokdal  tumofi,  t 
from  heqioTThay;i>»  bj  UiickQaing  mid  parti U  orgHDixaliMO  uf  cLaUf  beloug  ia  ilui  cJil»«. 

^.  From  the  richness  of  tht-  oeiuar  region  io  glaadukr  organs,  tomorvof  I 

oecoDd  claas  are  &oqiietit. 

I«  Tbe  iu tegument  of  tbe  i^je-lid^  aud   ni'igbborttig  parU  of  the  facc>  U  often  iJikUr 
wilb  cotaedoues  And  mihiiry  DoduleB^     Eicepiioudilly,  from  tbe  burdcDVug  aud  dcpbsil  la 
irie  la j era  of  tbt^  sc^rttory  eeU^i  oT  the  £<ebiit:L^u»  fullicleJif  tbc  UtWr  retcb  the  ile^  ^f  ji 
leed.     Tbus,  wbitidi-jeUuw  nuilule^t  tmtd  A3  (^itilugtf,  arv  foriuvd^  wbid!}  nru  vtsrj  proi 
and  mucb  leaeiuble  "  jjearl-Lumom/'     fu  Utntttir  Umi>9,  these  upp«&r  to  bare  betfn  desi 
2^At(uu  {IJirtil^).  or,  Judgiof;  liiiin  siirTi^  old  «vax  picpHrmtioos,  oii  ^tuttdo^     Id  a  rasfi 
obsprred,  a  touL\  two  lines  biund  »1uii^  tbi;  (rm  edge«  of  hotb  Lidemf  the  left  rje^wts  cori 
»u<ih  Dodqiefr,  »o  OA  to  pre-j»t<nt  tbu^  itppcuruii^v  of  ■  ftwtloi]  of  «  ttg.     lu  «»iii«  places,  tb«  li 
coUe<iied  into  rac^emoa*  dusicia.    An  unibUicatioi)  could  be  dUlijj|fuiabcHi  on  tbe  ssurfac*  of 
of  tht  nodulcsi.     The  ejH-liwbc»  were  ^elJ  presKirt'cdp  WJd  greiff  owl  fiom  be i ween  tbe  m 
Qtk  Ibo  InwtT  Ud  were  ouuiomua  bordeolL     Tbo  skin  of  tbt*  eotirti  fsLLe  appeared  ricblj 
IT) til  BLoiilut  tuaiorn,  t^^getber  with  miliory  eroptioo,  comedooes^  uud  uuiitvruuB  acne  p^uiliih 

Strnt^Umeet  m  IbiJ  it^^ou,  u^  wc^ll  ua.  otct  the  broi^«,  we  oiect  with  truv  9ebi«c«oim  tai 
wiib    \ahy,  gebtiaonfi,  or  evfln    hotiey  lite  cimieou  {nikir^^,  mmlL^riM),      flairs  occ*»l< 
grow  fiom  tbi,4r  iuuer  walla,  {/limty^  A'l^,  [/jTa^^f^jftf^].)  Sotni^iiiiie!!  tUej  ALtatu  CHiiididifrAlili 
press  i.nto  the  orbit  {Sckwarjt,  TMtlm\  aud  aiay  fa  use  eiopbUitilioiiSv     Occurriug  oejir  tlwrlj 
jniU  wic,  they  nmj  be  mbtiLkt'ti  for  an  iiEfoctiou  of  thi4  orgaa.    {Mimly^  Msitn*n)    Boim 
jiioliust'tim,  obaerrcd  on  tbe  lid»  {Maehniisj^  oniy  Imvo  been  modified  selw^uua  Lumon. 
lujtm  ^'*  bail-granules")  maj  iil^io  be  rrj^iirtled  as  cysU. 

IL  Acue  alAo  occurs  m  the  carunck^  wbicb  ia  rich  to  sehtccou*  glstuda    II  ■ometima 
iiato«  itpoiitaiiGoualj  (J/^dribnjn^t),  sonic  times  oA  a  result  of  tnecliaDieiil  irrit&tioD  frooi  fomgu 
Jul  orttid  eilj*,  or  sUff  dud  distorted  curuucle  Lairs,  U/tmli/,)   Ukt-riition  of  one  or  moro  atbi 
glujids  is  tbo  usual  result.    Sometimes,  bowet'er,  ibe  rotoiitioa  of  the  aecretiou  causes  ii 
mnturv  bypL-rliupby  of  the  strL>ma  ;  tbi^  caruuclu  ^iveHs  to  a  consldi^rable  tumorp  and  t^lie 
tended  fuHick  appeurs  on,  or  prttji'ctsi  h'orn,  its  surrat:e  tis  a  yellowish,  rouud  nodule.  {Hi 
iJraffiL.)  l\f^  couteuM  readily  C'ondsn-ie  iuto  a  f&tly  atherouialou:!  miMi^.  {B^n^IUi^  WtlUr.)   Ai! 
exci'ptiuUj  eiLcnaiTO  coQcrrmenLs  form  [o^^^jUhis  calctilosa},  wbicb  occii^tounUy  ^.ttoiu  foj 
bio  magUllude.   {BloitiuAj  Satidr/ort^  Scftmyiher,  J^ihtrL)     NoR^-^nd-tbeti^  zls  4.  re^uU  tiriurul 
prolilLTaiLou,  tbe  t^aruncle  protrudes  ^  a  largo,  (<[joD^y  tumor  {encantAid  /un^os^i) ;  it  E^i^nakM 
uod  Ibrrns  Qeshj,  v^arty  outgrowths.     Probably,  aho,  6ome  of  tbe  inucuus  polypi  (Jf4j4:^fiy^ 
ivliicb  bave  been  sees  on  tbt*  oarunck,  ure  to  be  n'^arded  &:a  r^iUi  m  tumors. 

'■^j.  lu  tbe  sumo  ivay  tbe  glauds  of  thti  eoDJuDcliru  aud  luchryoial  paii§ages  i^re  subject  to 
t^lion  fruui  colli^cted  secret luu.  Tbe  tumor  occa-sioitally  ds^i^b^m  s^s  a  mucous  polypus,  1 
ficipienlly  bo^rcvcr  m  a  eysU  Tbej^e  are  occasionuliiy  fouud  ot  dtli^^i-eut  parts  ui  the  conjmictt«il| 
u^  tbiu- walled  vesicles^  with  clear^  serous  contcntfit  i^btjut  tbe  sizi^  of  a  bfiirop-seed,  pea,  or  ba^J 
projecting  porpendicutiirl}^  frum  tba  surface  of  tbo  □Rmibrumfi.  If  ibe  thiu  tnucoua  corcH^g  hd 
diridod,  the  cyat  often  r^jlls  out.  It  is  only  loost^ly  ciuuioett^d  with  tbe  surrounding  parts.  I  a  ^im^ 
cnse!»  these  (^ysly  are  quite  larn^e,  allmning  the  ^izc  of  d  ben's  cggi  or  moi?.  Tbei>  tbey  ofleo  gro^ 
Lhto  tbe  orbil^  causing  exu phi  bulnso^ ^  Iti  j^ucb  ciises  tiieir  wall.^i  un^  u$ual1y  tf<ry  tbick,  apoofl^^ 
ro-'N'H-tikt>^  and  are  but  1oo^e!Ij  attacbcil  to  Lbe  orbital  connective  tissue,  wbicb  is  tbick^Ded  inw 
[I  sirongt  lendinouB  nicmbrmu'.  Tbe  cuu tents  are  mostly  tluid,  seJ'oujii^  often  yellowish  or  bro**** 
i!^h,  rarely  hE?morrbagic,  exceptionuUy  milky  or  gdatiuous.  They  are  most  usuuliy  ^il^mled  ti 
lbe  inner  side  of  the  glob^,  tind  iu  the  course  of  years  not  unfreipieptly  dt^troy  the  cribri/om^ 
plate^  peiictratu  into  tbe  nose,  and  cxpund  througboLit  itscairity.  (Jtu-^.U,  Camth^fihlijri,  /bof.)  Ia 
one  t-'tLse  dud  I  a  cyst  forced  iU  way  tbrougb  tbe  oyui^  foiameu  into  the  skull,  oad  CAU£«d 
oti  the  braifl,  lI/djt^cL) 
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4.  The  mnooQs  poljrpi  and  oysts,  which  occor  in  the  nasal  and  frontal  cavities  and  in  the 
antrum,  and  sometimes  attain  such  enormoos  size  as  to  contract  the  orbit,  or  even  the  cranial 
carity,  by  pressing  on  the  bony  walls  (Jfizrkemie)^  originate  mostly  from  the  glands  of  the 
maoouB  membrane,  and  are  originally  cansed  by  collections  of  secretion  ( Virchow).  Like 
orbital  cysts,  they  are  often  multicellolar. 

5.  Swelling  of  the  lachrymal  sac,  which  accompanies  blennorrhcea,  particularly  the  so- 
called  hydrops  iocci  lachrytruUU^  should  also,  strictly  speaking,  be  classed  among  dilatation 
tomora,  as  well  as  dacryopii^  and  the  watery  vesicle  of  the  lachrymal  gland  {Ad.  Schmidt^ 
Berr).  The  latter  is  by  some,  however,  attributed  to  hydatids  {Ifimly).  It  sometimes  de- 
velops rapidly,  sometimes  more  slowly,  causes  marked  exophthalmos,  and,  by  displacement  of 
the  roof  the  orbit,  may  cause  pressure  of  the  brain,  or  even  the  symptoms  of  apoplexy. 
Sometimes  it  suppurates,  and  a  cure  or  a  fistula  results. 

6l  The  cysts  of  the  iris,  moreover,  deserve  mention,  although  their  reference  to  folding 
and  sagging  of  a  section  of  the  iris  ( Weaker)  will  scarcely  sufiBce  for  the  great  majority  of 
cases,  and  the  structures  in  question  most  probably  have  very  little  in  common  with' ''  retention 
tumors.  '*  According  to  what  has  been  shown  {Hulk  ,  Wecker)^  they  contain,  as  a  rule,  a 
seroas-like  contents,  exceptionally  however  fatty  and  grumous,  and  even  hairs  {Graefe), 
Their  cavity  is  lined  with  epithelium,  and  their  wall  is  connected  directly  with  the  tissue  of 
the  iris,  or  is  rather  nothing  more  than  rarified  iris  tissue  itsell  Such  cysts  are  situated  most 
freqnently  in  the  inferior  part  of  the  iris,  and  sometimes  attain  a  very  considerable  size,  so 
that  they  almost  entirely  fill  the  anterior  chamber.  In  almost  two-thirds  of  the  cases  they  are 
said  to  have  been  caused  by  wounds,  particularly  by  perforating  injuries  of  the  oomea 
{ffulk£). 

In  one  case  a  congenital  cyst,  with  clear,  serous  contents,  was  found  in  1  he  anterior  infe- 
rior part  of  sclerotic,  and  referred  to  a  dilatation  of  the  canal  of  Sclemm  (  Waldha^ter). 

[A.  case  of  cyst  of  the  iris  is  described  {Althof)  as  a  structureless  membrane  believed  to  be 
the  membrane  of  Zinn,  which  had  been  lifted  up  from  its  base  and  served  as  the  anterior  wall 
of  the  cyst,  the  posterior  wall  being  formed  of  the  atrophied  tissue  proper  of  the  cyst.] 

C.  The  growths  proper,  occurring  in  the  eye  and  its  adjuncts,  are  sometimes 
histaidy  composed  of  a  single  tissue,  and  are  then  often  simply  hyperplasia  of  any 
histological  constituent ;  again  they  are  orgagoul^  composed  of  several  tissues,  which 
not  unfrequently  show  a  distinct  typical  arrangement,  and  thus  give  the  tumor  a 
resemblance  to  some  parts  of  tlie  body ;  finally  scmietimos  several  parts  unite,  and 
in  their  union  corres])()nd  to  a  whole  system  of  the  body  {teratoid  tumors).  Besides 
these,  there  are  tlie  combination  tumors,  in  which  several  forms  have  unit(?d. 

The  i)ower  of  combination  in  tumore  is  very  extensive.  Not  only  do  the  most 
varied  fonns  unite  among  themselves,  but  tumors  of  all  three  of  the  above-menticmed 
varii«ties  unite  togetlier.  Indeed,  it  occasionally  happens  that,  in  one  growtli,  cavi- 
ties are  fonned  by  extra vasatiims,  transudations,  and  exudations,  around  which  the 
compressed  and  inflamed  tissue  is  bulged  out  into  a  cyst.  Then,  again,  we  not 
unfrequently  meet  with  tumors  of  the  first  or  second  class,  in  whose  cyst  or  bed 
tumors  grow,  that  gradually  envelop  the  cyst,  or  even  grow  into  its  cavity  and  fill 
it  up.  Pseudoplasmata  occjisionally  form  also  in  glandular  organs,  and,  l)y  me- 
chanical obstniction  of  excretory  ducts,  caustj  nitention  of  the  secretion  and  the 
formation  of  cysts. 

This  change  of  ty})e  in  tumors  is  very  important  practically,  as  tumors  originally 
U-nign  may  gradually  become  malignant.  In  general,  a  tumor  can  only  be  con- 
sidert»<l  as  benign  lus  l<mg  as  it  is  strictly  homogeneous.  As  soon  as  it  ceases  to  be 
so.  it  must  at  least  be  regarded  as  suspicious  {Vircfiow),  especially  in  the  region  of 
the  eye. 

Tlie  very  cf)nsiderable  richness  in  lympathics  and  blood  vessels  of  these  parts,  as 
well  as  the  circumsUince  that  the  orbit  is  surrounded  by  cavities  very  difficult  or 
imi)OHsiblc  of  accc^ss,  are  to  be  especially  regarded  as  rendering  even  the  continuous 
prrygress  of  a  tumor  injurious,  and  still  more  so  its  dissemination. 
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1.  Fibromatn  contain,  aa  ^ole  or  ishief  conBti meats,  conneotlre  tismte,  id  the  ordl-  I 

flftry  aenie  of  the  w^rd.     Th^j  proceed  mostly  from  the  stroma  of  the  pari,  luad  H 

especiaUy  from  the  thick,  hard  espansions  of  winch  the  membranes  are  eomposOfK  m 

Rarely  they  oHgiDate  in  other  annlogoaa  tisanes,  as  tbo  hones,  nnd  are  then  hetero^  1 

logoua.    The^r  frequently  &r&  hktoid^  and  then  rej^resetrt  simple  hyperpla-^iia,     Orten,  I 

howevt?r,  tlieir  formiition  is  complex;  the  tumor  ib  i^omewhat  organizt^d.    iloreoyer,  I 

iibroma  iu  often  found  &s  a  c&mhi nation  tamor^  eirher  hecno^a  ft4!"<^^'^  parti  of  a  I 

Btructnre  have,  fr^Jin  the  Oitaer,  produced  different  ekmenlj,  or  hecan&e  a  tuKior^  I 

put  el y  flhrona,  has  ib  placea  chaniied  its  type  OPCjysioDallj%  and  developed  mncouii  or  I 

cellular  eltmenta  or  rea*et&^  or  beconio  cart ilagr nous  or  bony,  op  even  by  atv^lar  I 

fitructnre,  and  the  charjicterifittc  deposits  of  epithelial  tiaane  indicated  the  irau»fi»nnu*  I 

tioo  into  cancer.    They  nre  generally  divided  into  diffnse,  papillary^  or  wartj^  and  L 

tuberose*  H 

a*  Ftrsi  in  thli  series  stands  elephsntiAsfii,  which  has,  in  rmre  instaaceA^  been  obacrr«d  «s  ib»        H 
lids  {€iifT<M  dit  yUiarth,  6raf/e}^  u  well  u&  Home  fbrm»  of  mQltuaeum.  (  Virek&ie.)  W ^ 

h*  la  the  second  das^  may  he  pi  need  pitigvecuUi.  Tbis  U  oiily  f^utid  id  the  ocular  eonjunetiTi,  V 
lymg  tu  tbti  pidpubrol  Ij^sitre.  Oiteut  bQWetet,  ittt  buae  extends  into  tLe  episcleral  lta«ur,ortfni  ■ 
mia  tbe  seleriL  Jl  is  about  ihe  isiz^  of  a  benip-ftecd^  iu  tare  iDstan^M^s,  a  larger  fl^l^i  roa&dlak  jl  ^ 
BomctimeB  pendarU,  ydluwi»b-while  body,  whkU  ejtUTi**lJy  much  resembles  (sis  but,  oo  dott  i  ^ 
exauiiPuUoQ,  ifi  found  1o  be  embryoDic^  couui^lire  tJBsueH  Tbene  bodii^  nro  uaunlN  ^Of  er«d  bj  I  ^- 
diluted  vcA&tth^  am  pnwhBB,  snd,  oact  developed,  ueuully  persist  uncbangtid  during  UfoL  Th*j  I  ^| 
Are  more  frequvotiy  found  iu  old  tbuu  iu  young  penoug,  Itappemrstbat  exposure  of  tb^n  pertioa  I  ^^ 
of  the  coE^juncttva  to  exteit}*!  injuriies  is  to  Ue  Ti■gll^d(^d  aa  the  cause  of  the  very  frequent  ocfuj  I   ^ 

rcnce  of  tbiB  sort  of  bjpcrlropby.    At  all  evenlSp  fret^ueutJy  recurdng  irtiutiob  of  tlie  coDjMSC^iu  I  ^ 

I  far ora  the  «ttab1iebnie»i  of  Pinguecula^  (^i^s.) 

a   The  [>apilUry,  warty,  riiggtd  fibromata  are  oetasionallr  deteloped  ou  th«sktu,  cnojimclifi,  « -^ 

and  coruucle.    Excepuonutly,  they  hare  beeu  seen  growing  in  the  form  of  a  fringe  from  tfnllirlt  I 

of  Ibe  lutter,  ( Qtrrtm  du  VillorJif.)    Their  start  in  gpoi  tit  i*  the  eonnecttTe-tinaue  atmma.    Thr^ 
beie  fL>rui  ua  etmull,  amorpbcpuA,  granulisr^  or  bomogeueous  bodiea,  iu  i^hicb  cells  are  t>uljr  hiW 
quenlly  develuptd,  (  Vir^ftfr*!'.)    Th*?ir  furl  her  i^rowtb  rtsiilu  trom  incrt-'use  of  tb*.*  celhiUr  ptHit 
or  (but  of  ibo  iiilen.'clluhjr  subslance.     The  first  ofu'u  prt'pymk'ratcs  so  much  that  an  nctiiil  4t*tf 
of  grouuliitiou  re^ulia,  and  the  overgrow  Ih  flcquirea  a  fleshy,  warfy,  or  spongy  look,  fucb  «  utc*^ 
sionnlly  occurs  on  ulcers  of  ibeconJLiiiclirii  tiud  cornea,  f>roUp*icd  iriSj  Ac^,  and  is  uftca  cTea  iiedao- 
culated.    Thty  umy  ruruuiu  h^vr  or  no  vt-s^els*     tfiuuHy,  however,  aurb  tumors  are  tf»F(.T*ed  li? 
uu  excucdingly  dense  net  witrk  of  vessels,  and  may  then,  if  covered  merely  by  a  tbb,  *oper6f J*l 
Layer  of  f.of^  opuhellum,  be  lifibk-  to  spout  an  eou£  hemorrhage  (St^iti),  wbicb  tometiinc^  ptu^H 
dangerous  from  it^  msiiiniiude,    Pnpilhiry  fibromata  often  lie  flat  on  ibeir  ^uh^tralum.  and  ip^*** 
aa  iaulated  or  grouped,  pale  or  deep -red  uodule«,  more  or  Ir&s  hardT^hich  are  n^iiaSly  wi^to^* 
sensatioo,  alijiougli  m  cscepUonal  cases  ibey  ilcb  excessively.  (Mfr.)    Somelime*  these  iii>dul^* 
unite  10  tumors  of  the  size  of  a  raspberry  {f/imi^^  Cf*^lit**t  Jmnipn),  which  nsu&ily  are  trr^ 
^aaculur,  but  ut  timca   may  be  of  quite    a   dark  hue,  from   the  pigment  wbicb  thet  eostii^^ 
(  Tfitem.)    Thev  are  often  found  elevated  by  a  pedicle  dbore  the  surface,  {MfifieiktU*  J  fit.  Motttf^  " 
This  pedicle  \s  farmed  uf  very  butd  connective  tiasue,  and  usually  con  tain  a  large  vc^eb,  whi^        ^ 
cause  profuse  hemorrhage,  if  the  tumor  be  cut  ofll    In  some  ca*es  these  grqwtha  bare  retwrwc^-^^^ 

d.  Tuberoun  fibromota  comprise,  among  others,  thone  tamoru  which  wi^re  formerly  d^sc^tibe^,^^^^, 
as  fibroid,  steatomata,  tibrouB  polj^pi,  and,  when  situated  on  the  skin,  as  moUuscoas  tumors.  They*^^!^- 
consist  of  radiated  and  fasciculate  connective  tissue,  which  occasioually  solidities  to  a  cartila^  ^ .^:J' 
nous  hardness,  but  frequently  are  much  less  consistent,  and  often  contain  a  large  amouot  of^  ^la 
mucous  tissue.  They  nuiy  even  be  soft,  or  almost  fluid.  (  Tircliow.')  Besides  the  skin,  the  fagoa^^^.^.  t, 
and  periosteum  are  the  usual  starting-points.  The  hard,  firm  nodules,  which  occur  in  the  orbit,-*^  .^^^ 
lie  usually  about  its  edge,  and  are  often  attached  by  a  broad  base  to  the  bony  walls.  As  a  rule,  -*^  ^^^ 
they  grow  slowly,  sometimes  ossify  {Graefe),  or  calcify  (Bader)^  and  rarely  attain  a  great  size.  '^'\^^ 
(Schvh,  Weinlechner,  Zehender.)  H  large,  such  a  tumor  is  almost  always  a  case  of  combinatiun  ^^ 
tumor,  e.  g.,  a  secondary  cyst  {I/achnzie),  a  transformation  into  cancer,  Ac  The  softer  tuberooi  ^^^ 
fibromata  arc  often  pedunculated,  and  project  far  above  the  surface,  push  the  mucous  coTering        "^ 
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before  theiiL,  and  are  covered  by  it  as  far  as  the  pedicle.  The  latter  is  usually  hard,  and 
originates  by  one  or  more  roots  from  the  periosteum.  The  body  of  the  tumor  may  be  of 
cartilaginous  hardness  (Lawrence)^  but  usually  it  is  very  soft.  These  pedunculated  fibromata, 
or  fibrous  polypi,  have  been  found  in  the  conjunctiva  ( fyvaefe)^  in  the  lachrymal  duct,  and  in 
other  cavities  lined  with  mucous  membrane.  On  the  conjunctiva  it  is  exceptional  for  them  to 
exceed  the  size  of  a  hazel-nut  {Jiiiujken).  The  depth  to  which  their  roots  extend  causes  them 
readily  to  return  afteir  extirpation. 

2.  Dermoid  tumors,  with  some  others,  were  formerly  classed  together  as  "  warts." 
They  occur  quite  often  on  the  outside  of  the  lid,  and  on  its  free  margin.  Excep- 
tionally, they  are  found  at  the  superior  reflectitm  of  the  conjunctiva,  whence  they  bulge 
out  between  the  superior  and  external  recti  muscles  {Gr(iefe),  and,  as  they  are  con- 
nected with  8ub-conjunctival  fat,  they  are  mistaken  for  lipomata.  There  are  also 
numerous  cases  where  they  have  been  developed  on  the  corneal  border,  one  part  of 
them  Ix^ing  on  the  cornea,  the  other  originating  in  the  conjunctiva  or  sclera,  and 
often  entering  deeply  into  their  tissue. 

These  warts  are  of  the  size  of  a  grain  of  pepper,  a  bean,  or  larger.  They  are  usually  round- 
ish or  oval,  and  more  or  less  projecting.  They  are  often  as  soft  as  sponge,  but  frequently, 
too,  are  quite  Iiard,  or  even  cartilaginous.  Their  color  varies  exceedingly  ;  they  are  sometimes 
of  a  tendinous  whiteness,  fatty  yellow,  red,  brownish  red,  or  even  dark  brown.  The  surface 
of  the  tumor  is  sometimes  smooth,  sometimes  granular,  like  a  raspberry,  and  sometimes  bears 
upon  it  a  number  of  delicate  short  and  pale,  or  stiff,  long,  dark  hairs  {trichosU  bulhi).  These 
tumors  consist  of  a  pad  of  connective  tissue  and  elastic  filaments,  covered  by  a  thick  layer  of 
epithelium,  in  which  are  situated  the  hair-follicles,  either  with  or  without  accompanying  seba- 
oeons  glands  (  Virchow).  They  are  usually  congenital,  and  increase  gradually  with  the  growth 
of  the  body  'Ryba^  Fischer,  E.  JfuHer,  fJraefe,  Lainati,  Visconti,  Achilti,  and  others). 

It  is  thought  that  these  must  be  connected  with  the  congenital  fissares  of  the  lids,  in  which 
at  least  indications  of  them  are  found.  It  is  believed  that  that  part  of  the  integument  which, 
in  the  growing  forward  of  the  Uds  over  the  globe  is  changed  into  conjunctiva,  preserves  the 
character  of  the  external  skin  on  the  place  in  question,  and  thus  represents  the  dermoid  tumor 
( Wecker). 

3.  Lipomata.  These  contain  an  oleaginous  fat  in  nucleated  cells,  which  are  usually  some- 
what larger  than  normal,  are  always  ragged,  and  depend  on  new  formations,  on  hyperplasia  of 
existing  fatty  deposits.  Sometimes  the  fat  preponderates  in  them,  and  they  are  very  soft ; 
"ometimes  the  connective  tissue,  when  they  may  possess  considerable  consistence.  According 
to  some,  they  occur  most  frequently  in  the  orbit  {Demarquay).  Other  experienced  authors 
have  never  seen  them  there,  and  believe  lipomata  observed  in  such  portions  to  have  been  vas- 
cular tumors,  which  often  resemble  the  former  so  much  as  to  be  mistaken  for  them  {Srhuh). 

In  one  case  a  lipoma  is  said  to  have  been  found  in  the  subconjunctival  tissue  (0.  Becker), 
*Hd  in  another  case  even  in  the  iris  {Jfooren). 

4.  Myxomata. — The  chief  constituent  of  tlifse  is  mucous  tissue,  which  is  nonnally 
*X*|>re«entcd  l>y  the  vitreous,  th(j  jelly  of  the  uinbilicul  cord,  and  the  neuroglia  of  the 
*i«Tvou.s  system.  It  is  intimately  related  to  fatty  tissue,  tlie  (me  ])eing  directly 
^-*«~»nvertible  into  the  other  ]>y  increase  or  decrease  of  fat.  Tiiey  are  very  soft,  often 
t1iu»tuating  like  a  cyst.  From  their  cut  surface  exudes  a  filamentous  fluid,  which 
'*xaftly  rcsi'mbles  mucus.  Tliere  is  also  found  a  filamentary  basis,  with  elements 
tiiuch  resembling  connective-tissue  fibrilbe,  but  very  loose,  and  filh^d  with  mueilagi- 
xioius  fluid.  Tlie  inttTcellular  substiince  cont.iins  cellular  elements  in  variable 
s% mount  and  of  different  fonns  (  VircJiow). 

In  rf*cent  myoxmatathe  round  cells  (mucous  )>odie8)  are  in  excess ;  in  old,  the  spindle-shaped 
mnd  stellate  preponderate.  The  latter  sometimes  anastomose  and  exhibit  an  areolar  formation.  In 
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propoHif^ti  Bathe  e«11a  dl^ppeftr  or  &re  muFe  RbTind!U]t»  or  hj  iacTdaae  or  !kt  cbftiag*  to  fWtpeill% 
lh«  tumor  Appears  hyaline,  medullar^^,  or  JiponiatouB.     It  frtN^DeuUjr  bitppeoB,  oUo,  tbiitbinlv^ 
celltilur  eubsUnce  becom^a  fluids  and  CT^tnld  f iieafHtioDe  form,  or  that  the  rramptrcrf%  i 
Into  n  hard  meah-work  oT  connective!  tiaaue,  or  c^od  becomefi  C4ArtU»gitJ0t}«,  or  ecnit*iii*  i 
Tesselfl.  which  hi  *H3tnf  r^l^cea  s*H?m  of  u  fiLkngiect^tic  Dature;    the  mjMoma  partlj  trbmnga  bi  a 
GjBtotd,  fibrons,  ciinikgiiioiifl,  of  talDiigi^^^tatie  fonn.  (  rirehow.) 

On  the  whole,  TDjxonmta  do  not  occur  freqaently.  They  mTrnlij  derdi^  u 
homoh)t^oiiB  tamors,  and  then  are  usnaJlj^  benign.  6t^]l,  tbev  ftre  capable  of  th^ 
jnost  vnri^-d  o<jin  hi  nation  wirh  other  tainorH,  rrot  unfreqxientlf  trane  form  tug:  into 
verv  different  tisauea,  becoming  hetoro^ogoas  and  decidedly  inalignant  in  characfer. 

Indeed,  it  a^ems  US  if  ccrtam  growths  described  as  colloid  cwjcer,  which  hare  Alft^dwd  th* 
ftitire  eye*  hall  atid  the  surrounding  orhitfiL  tissues,  ahauld  b«  regarded  as  myxoma.  It  bM  htrn 
ohaen?ed  in  llie  optic  tierve,  where  it  fomfi*  tninor*  more  or  leas  ettenaiT*,  nhich  are  eti.e*JpwililH 
by  the  nheath  of  the  optie  tt^rve,  push  lh«  eye  regularly  forward,  and  llmit^  withdiil  etillrdt 
arresting,  its  moliona,  rapiiil?  cauMt;  bliDduess^  atid  run  their  course  without  pmiti*  To  on*  mich 
cose  thi^  oye  was  already  evacutit^d  ns  a  result  of  titceratioii  of  the  cornea,  and  flart«nc^  aiitero- 
poareriorly.  (I^otfiTnund.)  In  another  ea^e  the  globe  Mill  retained  ila  ah  ape,  and  hj  the  ophthol 
cnoncape  the  pres^tire  of  the  growth  on  the  papiUm  could  be  madi;  out  frntn  tlu'  bulgiug  fbrwor^ 
tnd  cioodiiies^  of  the  latter,  as  well  as  from  the  congestion  of  the  retinal  rt^selpi.  ^(/ra^in.)  Joi 
third  case  the  myxoma  in  tho  papilU  had  developed  m  company  with  n  tiiuab^  of  taalogom 
mn&\\  tumoTi!  in  the  fatty  tuaiie  of  th«  orbits     {Jaojbt<*n.) 

In  a  fourth  case  the  myxrim:^  liU^d  th^*  entire  othit  aa  a  reeorrctit  iiimor,  aft&r  th»  glob* 
bod  been  e*tirpivt«d  on  a£i.^>unt  of  a  tamor  of  the  p<»BteTior  part  *>f  ihs  fyehail*  wbieh  nifl«rt*ii 
tk  yellowish -white:  hght,  and  had  exiited  for  two  je&ri  {Lebrvfi)^ 

5.  Chotidromata,  whose  biisia  is  cnrttlaginoos  tJssQft,  may  now-aad-ihei)  hare  h^eo  ohierre^  ii  ^ 
the  orbit,  and  ure  metiiio&ed  in  literature  tiudtsr  the  name*  osieo  ateatomut;^  oitleo-S4reom»t»*  At 
iMkcktnti*^  Cheiivii.)    Uiit  it  is  difficult  to  determine  atrictly  what  ca»es  belong  ic  this  eategoir. 
At  all  events,  ocuU^lA  very  rai^ly  meet  with  chondroma.  {^Sifujih.)    Once  u  bit  of  curtilage  bM  beta 
fimod  in  a  warty  growth  on  vhu  edge  of  ihe  cornea    {S*-ftv^fii/ptr.)    Chondroma  have  a^so  been 
tt'cn  in  I  hi!'  hu'hryniiil  ghitjth  ( /?«ftVi.)     Tht-y  sotiielimes  dfVflop  from  mtrninl  cartiUge,  stui* 
times  from  other  tissue;  hence  they  are  either  homologous  or  heterologous,  and  in  the  latter  case- 
may  be  very  malignant.     They  may  be  very  soft,  or  ossify,  undergo  amyloid  degeneration,  andH 
ulcerate.     They  often  come  in  combinntion  with  other  tumors,  as  myxoiDa,  cancer,  Ac.     Their 
comparative  frequency  is  greatest  in  young  persons.  (  Virchow  ) 

6.  Osteomata  are  developed  from  connective  tissue  or  from  a  cartilaginous  base,  but  are  distio—  ^m 
guished  from  ossifying  fibroma,  chondroma,  Ac,  by  the  fact  that,  in  them,  tlie  whole  process  is  from— ^cz:"" 
the  first  directed  to  formation  of  bone.  They  are  often  as  hard  as  ivory,  com^isting  of  compact  bonii^  '  ^J 
substance,  with  vessels,  and  a  periosteal  or  cartilaginous  covering.  In  other  cases  the  tissue  i^  ^  '* 
spongy,  and  even  contains  medullaiy  substance  in  its  canals  or  greater  cavities,  Osteomata  aiu^ — ■^ 
usually  mere  hyperplasia,  but  they  also  occur  as  heterologous  growths,  and  are  frequently  com—  ^  ^^' 
bined  with  other  tumors,  especially  myxoma,  cysts,  Ac.  (  Virchow.)  Homologous  osteoma  occa — •  "' 
sionally  appears  as  an  excessive  development  of  certain  bones  or  of  entire  portions  of  the  skeIeton,i».  •-^*' 
which  are  then  enlarged  into  shapeless  masses,  UorUiotds.  ( Virchow,  Acrel.)  More  frequently,^  "^G 
however,  they  form  circumscribed  tumors,  which  project  more  or  less  above  the  surface  from^^"^^^* 

which  they  originate.    Sometimes  they  grow  immediately  from  the  substance  of  the  latter,  some -^^ 

times  they  depend  on  a  proliferation  of  the  periosteum.  A  connective  tissue  tumor  forms  first,  -r-^"" 
this  gradually  ossifies  and  unites  with  the  subjacent  bone.  The  oetoomata  occurring  in  the  -^^  ^ 
orbit  are  usually  as  hard  as  ivory.  They  frequently  originate  in  the  diploe  of  the  bone  affected,  *-  *^ 
and  readily  break  through  to  both  sides,  so  that  the  tumor  appearing  in  the  orbit  is  only  part  of  a  -^^ 
growth,  which  projects  into  various  neighboring  cavities.  {Mackenzie,  Knapp.)  This  should  ^-^ 
be  borne  in  mind,  especially  when  there  is  a  question  of  removing  the  growth  by  an  operation  ^^ 
An  osteoma  can  usually  be  removed  without  danger  from  the  orbital  plate  of  the  ethmoid  ^^^ 
{Maisonnettre),  and  from  the  floor  of  the  orbit.  {Mackeneie.)  But  if  seated  on  or  near  its  roof,  such  ^*^ 
an  operation  would  be  very  hazardous,  for  the  simultaneous  prqjection  of  the  tumor  into  the    -^^ 
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emiiiim  is  never  betrayed  by  marked  symptoms  (Knapp).  Nevertheless,  even  osteomata 
cmginating  here  have  been  saccessfolly  operated  on  {Afackemie^  Knapp)^  for  they  do  not  all 
grow  in  both  directions.  Exceptionally  also,  we  encounter  cases  where  bony  tumors  originate 
from  bones  in  the  vicinity  of  the  orbit,  press  against  its  walls  (MackefizU),  and  even  perfor- 
ate them  {BaiUie).  Orbital  osteomata  may  be  small  or  large.  Now-and-then  they  have  been 
met  with  in  both  orbits  at  the  same  time  {Franks  U.  Walton^  Howihip).  Young  persons 
■offer  from  them  more  frequently  than  old,  females  more  so  than  males  ( Virchow).  They 
often  proceed  from  wounds ;  their  development  and  increase  is  usually  very  slow,  sometimes 
painless,  at  others  very  painful  In  some  cases  osteomata  are  said  to  have  receded  ( JfackenzU)^ 
or  to  have  broken  off  from  the  basis,  or  to  have  been  thrown  off  by  suppuration  {Stanley)^  or, 
after  operative  procedures,  they  have  broken  down  and  become  obliterated  through  carries 
(Brataant^  Spiiring). 

7.  Melanomata,  whose  characteristic  constituents  are  cells,  heavily  loaded  with  pigment, 
■Qch  as  occurs  in  the  uvea,  are  found  as  extensive  brown  or  black  discolorations  of  the  integ- 
ument of  the  lids,  or  of  the  conjunctiva.  Sometimes,  however,  they  occur  as  spongy  tumors 
from  the  conjunctiva  or  orbital  tissue  {LisfranCy  Cunnier)^  again  as  warty  growths  from  the 
margin  of  the  cornea  {Travels,  Ed.  Jaeger^  Jleeddus).  Occasionally  they  are  seated  on  the 
iria  {Oraefe). 

8.  Myoma.     This  form  has  only  been  once  demonstrated,  in  combination  with  sarcoma  in 
the  region  of  the  eye.     It  was  situated  in  the  inner  quadrant  of  the  ciliary  body  and  choroid, 
ran  its  course  with  violent  pain,  and  two  years  after  the  enucleation  there  was  no  recurrence. 
The  tumor  occupied  the  entire  inner  portion  of  the  ciliary  body,  appeared  in  section  whitish. 
fibroos,  pigmented  in  its  anterior  periphery,  and  was  tolerably  sharply  limited  on  all  sides  from 
the  neighboring  normal  parts.     The  portion  situated  in  the  region  of  the  ciliary  body  consisted 
of  spindle-shaped  cells,  with  elongated  nucleus,  which  were  arranged  in  bundles  running 
meridionally,  and  resembled  in  their  appearance  the  non-striated  muscular  fibers.     A  nuclear 
division  could  be  nowhere  perceived  in  them.     The  intervening  spaces  were  filled  with  circular 
and  stellate  connective-tissue  cells  and  finely-fibrillated  intercellular  substance.     The  most  ex- 
ternal periphery  of  the  tumor  consisted  of  round  cells,  between  which  were  situated  here  and 
there   deeply  pigmented  stellate  and  spindle-shaped  cells,  sometimes  also  connective-tissue 
fibers.     Capillary  vessels  were  also  found  there.     In  the  neighboring  portion  of  the  corpus 
eiliare  the  muscular  fibers  were  entirely  unchanged,  and  between  them  lay  neoplastic  em- 
bryonic cells ;  yet  at  a  distance  of  from  2-3  millm.  beyond  the  limits  of  the  tumor  the  entire 
^iaeaes  appeared  normal  {Iwanoff). 

9.  Glioma,  or  medullary  fungus,  proceeds  from  the  neuroglia  to  the  interstitial 
oonnective  tissue  of  the  retina,  and  is  composed  of  a  basis  analogous  to  the  latter, 
And  of  cellular  elements  (  VircJiow). 

The  cellular  elements  form  the  mass  of  the  tumor.  They  are  generally  finely  granular, 
delicate,  circular,  very  small,  and  contain  a  relatively  very  large,  round  nucleus,  which  is 
oloeely  surrounded  by  the  cell-wall.  In  other  cases  they  appear  somewhat  larger,  Ukewise  with 
"Very  moderate-sized  cell-body,  which  as  a  rule  takes  on  a  circular,  but  sometimes  very  regular 
&nn,  provided  With  fine  processes.  Here  and  there  longer  fiber  cells  are  seen  isolated,  with 
"^ery  long  processes  and  a  very  slender  and  short  cell-body.  Sometimes  also  several  of  these 
mre  connected  together. 

The  intercellular  substance  is  sometimes  quite  soft,  almost  fluid,  and  after  being  artificiaUy 
lutrdened,  shows  the  fine  fibrillary  network  peculiar  to  the  neuroglia ;  occasionally,  at  least,  in 
places,  it  is  hard,  and  arranged  in  layers  which  have  a  more  or  less  parallel  filamentary  stria- 
^ion.  According  to  the  preponderance  of  the  one  or  other  sort  of  intercellular  substance,  the 
glioma  is  called  soft  or  hard. 

Pure  soft  glioma  contains  moderate  quantities  of  homogeneous  granular  intercellular  sub- 
stance, with  various  amounts  of  fibrillae  arranged  in  regular  network,  and  containing  nuclei 
mnd  cells  at  their  pointw  of  juncture.  If  the  size  of  the  meshes  increases,  and  mucus  collects 
in  them,  as  often  happens,  the  tumor  is  transformed  to  a  myxoma.  But  often  the  cellular 
elements  preponderate,  so  that  the  intercellular  substance  nearly  disappears,  and  ramifications 
of  greatly  enlarged  vetusels  becomes  a  prominent  feature  in  the  structure,  which  may  be  easily 
mistaken  for  an  alveolar  formation.     This  is  called  a  irvLQ  meuullary  glioma.     This,  again, 
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m^y  change  io  a  mptiutlary  tarfmna  by  a  fnrtfaer  derelopmetii  in  niit^  and  contcnbL    AH  1 
Ht«g(:a  of  traQiifOTiiiittLon  ftTii  often  foutnl  In  the  ^anife  feumor;  inoretiver,  bj  exoeutre  i 
misnt  lif  itH  ve»eelB,  part  of  tike  growtk  may  furEiijih  a  typiofti  picttir^  of  fnn^utjt  bv^ftiodiNk 
Httrtl  gliomata  are  moro  iiko  fibromata,  and  in  i»ome  OiMsea  wo  ma.j  ti^aak  af  oomUoMioitu  fti 
fibro^lituniL     In  lhe«  gfowtUa  tb«  netvouB  alemunta  always  parisb  <  FfrrA</*flJ. 

Glioma  may  occasionally  depusit  its  flmt  getins  in  each  mdividual  layer  of  the 
retina  (ftSfinqff'y  As  a  rule,  U  ai>jx'ar3  to  procepd  from  tliei  neuroglia  of  tlu*  lunrr 
grantilHr  layer  (I^ybiti,  llit^s^hhefg)^  more  rarety  from  the  external  gmnulttf  laji^r 
{Kmpp),  or  from  the  framework  of  the  internal  retinal  layem^  parti culwlj  of  Uio 
layer  of  nerve  fibers  (MmfrffU,  /tfriHrtJf ).  It  is  liometitnei  under  the  farm  of  uuall 
white  or  gray  points,  which  incn?nse  in  ai»e  aud  grcjw  U)  one  or  eereral  Urgir 
nodules  ;  s^ometimea  it  appears  in  the  sliape  of  a  superficial,  diffusely  extended  inJU* 
trutionf  which  ^adualiy  thickena  iu  one  or  more  apots,  and  thu^  l^ecomes  a  l^nticU' 
lar  or  cake-Uke  tumor* 

If  tbe  glioma  appe*ir  primarily  in  the  exteriuil  by  era  of  the  r^Una,  it  Q*imlly  soon  perforata 
extenially  i^Honut  rjxtpht/tttmU  It  then  ap^ar»  uanally  lu  a  Dircumt?.cribed  nodtdi:^  of  «f^ft 
£muiiteno6,  wbitinh  or  reddijib- white,  vo^^nlju-  sppeara^ice,  and  raggLnl^  oaiiliBower-lUce 
fl«iuiied  iturfaoe^  whii^h  ovcrlitsn  thei  re^tiiia  already  generally  detached  throiighoni  a  wide  extent 
The  clftinentfi  of  tbe  retina  ore  therc^by  an  a  rule  entirely  destroyed,  a«  tar  an  tb^^  gliomatotu 
inJiltration  f;xt«nd«,  i^hilst  the  o^erJj-iog  intarttal  layers  tijuj^ly  remain  for  sorEe  time  in  a 
Htateof  iiit>egri1fy.  Later  tke  gliomatonsi  inliltratiau  eo^nliuiue^  to  tLxt^ntl  in  all  clirecitioiia^  whil« 
new  uu<bjt!es  are  ever  fomdng,  which  run  togetber.     Finally  the  retifia  api>cam  ad   a  thick-  I 

w&llvil  funnel^  iniiltrattid  with  large  tiodtilee,  the  polo  ted  end  of  which  i^  oonntsi?t«d  wilb  the  I 

entrance  of  the  optic  nerve,  and  whie'b  by  progieflaiYe  growth  may  Jhialiy  £11  op  oompletely  the  1 

vitreotiB  Rpaoe. 

a  the  glioma  ia  developed  from  the  iateinpil  layera  of  the  retina,  it  aften  appears  at  fijwt  mt 
a  diffiiae  infiltration  of  the  layer  of  nerve-fibera  with  a  eollection  of  gliomatona  ma»BeB  npoa 

tbu  iiiiier  KiLrfiict;  ctf  the  lijuitiiiiiH  iiittTrin.      This  PTcuflntiiiti  iipi^'ivrFi  ut    tlrst  ii?;  ti  tnleriibly  imi 

form  layer,  fibrillated  in  hardened  preparations,  in  which  processes  of  the  retinal  supportin)^ 

fibers  enter  in  many  places.  Later  this  becomes  thickened  into  little  points  and  nodules  o^^S 
different  size,  which  can  be  distinctly  seen  with  the  naked  eye.  The  majority  of  these  nodole^^^s 
are  formed  of  glioma  cells,  which  by  space  in  the  limitans  interna  are  directly  connected  witi  -a 

the  glioma  layer  of  the  nerve-fiber  layer,  and  have  evidently  from  this  latter  reached  th^^^^* 
free  surface  of  the  retina.  Larger  nodules,  moreover,  appear  also  to  be  traversed  by  vessels  — j^^i 
which  take  their  origin  from  the  retinal  trimks.  In  other  cases  the  glioma  in  the  interna— ^•^ 
layers  of  the  retina  is  developed  in  the  form  of  circumscribed  nodules,  which  by  increasin^^^b^S 
size  gradually  extend  into  the  internal  granular  layer.  They  are,  when  of  large  extenti^  ^'i 
always  very  vascular,  and  their  small  cellular  elements  appear  in  sections  to  be  collected — ^  ^ 
in  concentric  rings  around  the  walls  of  the  vessels.  With  advanced  growth  these  nodule»^  ^^* 
usually  perforate  the  limiting  membrane,  whereupon  the  secondary  gro^iih  with  its  vessels — ^* 
increases  further  upon  the  inner  walls  of  the  retina,  and  in  the  form  of  a  large  tnmoK^  "^^ 
gradually  displaces  the  vitreous  humor  {glioma  endophytum,  Iwatiojf^).  The  gliomatouas-  ^* 
growths,  proceeding  from  the  internal  layers  of  the  retina,  do  not  so  readily  cause  detach—  -^' 
ments  of  the  retina.  It  is  moreover  uncertain  whether  those  cases  in  which  the  infiltratec::::::^^''*^ 
retina  was  found  lying  upon  the  choroid  in  the  form  of  a  spherical  shell  {Sichel^  Pokeh)  o^^  ^^ 
of  a  fig  {Ilorntjf')^  should  be  counted  among  the  endophytic  gliomata. 


The  process  encroaches  as  a  rule  very  early  upon  the  optic  nen'c  and  choroi* 
])artly  by  dirt;ct  propagation,  partly  by  the  dissemination  of  new  germs. 

In  the  optic  nerve  the  glioma  forms  at  first  circidar  or  elongated  masses.     These  represent"  -^ 

in  longitudinal  sections  strings  of  small  round  cells,  which  extend  more  or  less  backward  be ^ 

tween  the  bundles  of  nerve-filjers.     By  progressive  growth  the  nerve-fibers  gradually  becom^^^" 
degenerated  and  the  orbital  part  of  the  optic-nerve  swells  more  and  more.     It  then  appear^^ 
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cvlindricid,  sometimeii  spuidle'flhapfd,  ftometmie«  it  U  ptuheft  forward  like  the  cnlyx  of  &  roaeti 
with  coQflidiTubW  Increaiie  m  «urf»ce  of  the  liiiiim&  crihto«a.  The  prooesw  heroUy  fittTqaeotly 
prop»4gat«i  itself  step  by  fftep^  or  leap  by  li^p,  that  Ia,  by  diiMcmliiAtioD  of  gi^rmA,  to  the  mtt'a- 
cmaial  portion,  which  then  not  nnoommonly  formi  i'xtctiiiivc]  toniorft,  which  gii^nertaiy  end 
jCatAlly  within  a  short  space  of  ttme  {Maikefuie^  J^jff'njy),  Only  exopptianally  doei  the  optic 
Dierve  remain   uiiimp^ir^   in    advanced  gLiomatotu  «fiecliotLB  al   the   retina,  or   tmd^i-gpoa 

The  ext£nNici[||to  tlie  choroid  takes  place  moat  freqoently  at  the  entrance  of  the  optic  nerve, 
wheie  th«  wtrumii  mai  the  Twsek  of  the  retina  and  choreid  are  directly  connected*  In  other 
tamm  tlie  proecM  ^uaf&Mhem  upon  pliM^ea  in  which  the  f«tinftl  tamot  tonche*  the  Murfaoe  of  the 
duiroid,  and  then  0ord*Hk«  oonneetione  are  Rometimea  found  oonfliftting  of  vcHiek,  the  aclventttia 
of  whifib  i*  oovflpcd  by  a  thick  layer  of  t^Uomittoatt  eletnont*  {MHihwei{ffjei\  Hiyi^chbfrgh 
Seoondary  clioiroidal  foci,  however,  am  not  nsoommonly  fonnd  in  placen  which  are  ftcparatc^d 
from  the  retinal  tttmor  by  flqbretinAl  flnid*  The  extcnnion  then  takeH  place,  either  by  the  ¥c»«la 
IK  Ijy  Bome  portioaii  of  the  retinal  tumor  becoming  det&cbedT  fallini^  u^Hjin  bbe  cbtirold  and  hete 
freiwing  lujiuriantly  in  the  stroma  iK/iapp).  Buch  McoDdary  ohoroidai  foci  ai>poar  in  the 
iMgitimng  a»  thin,  loft,  whitish  membrsmoaH  deposits  npon  the  tupetum,  later  aa  toiind  foci 
of  eelU  unijer  the  choroidal  epithcdium,  and  finally  as  smooth,  disc-like  nests  of  small  Tonnd 
ladliiu]  the  otberwise  oom[iletely  normal,  trtie  choroidal  tiRauo  {Kitapp).  Binee  the  growth 
sdtances  farther  and  farther  from  thin  foeus,  there  is  gradually  developed  a  lenticnlar  or 
oake-like.  or  bulboai  choroidal  tumor,  which  is  tmually  more  firm  and  compact  than  the 
rrtinal  i^liom*,,  and  in  its  stnonia  a  more  distinct  tibrLLiation  can  generally  lie  recognized.  It 
then  somctltnes  1tap|)ens  that  the  choroidal  tumor  remains  somewhat  l>ehind  in  itn  growth, 
while  the  retinal  tumor  fills  finally  the  entire  dispoftable  space  in  the  vitreous  ehamber,  CTen 
disloeation  or  defitructlon  of  the  lens,  and  thus  grows  through  the  popil  Into  the 
►  cjbambi'^r  (  Wfitkr^  Ammoti^  Chrliwt}^  More  frecpiently,  however,  the  choroidal  tumor 
L  more  «upt;rticially^  iorrounds  the  funnel -shaped  retina  bke  a  shell,  and  finally  indoaea 
it  cither  entirely  or  throughout  its  greatest  extent  in  the  form  of  a  more  or  kas  thick  shell,  in 
iJaoea  hul|p;ng  forward  like  knoba.  The  choroidal  gliuma  ia  under  such  eireumstances  nfioally 
OQiieefiled  with  the  region  of  the  entrance  of  the  optic  nerve,  but  elsewhere  is  very  di»* 
tlAolll^  ijefined  in  ita  limiti,  as  the  limiting  membrune  with  the  remains  of  the  ta^iottim,  and 
^ven  the  ehoriocaplllariR  remains  intact  nsoally  for  &  tolerably  long  time.    The  lattiir  appeftr 

in  tnciridiimal  sections  (Fig.  S4},  as  a 

«lArk  line,    whicitf    beginning  at  the  ****  **• 

**iltr*y  proccsaes,  streE<ehcs  in  a  wind- 

iyB|g  lO^nrmi  toward  the  entrance  of  the 

optio    tiervi&     The   choroidal   glioma 

xaoi  uzit-M3ininoiily  eneroacheit  in  its  ante- 

c^ioiT  Itordcr  upon  the  connective  tisane 

lUUtitLg  tbe  eihary  body  with  the  suleta, 

gMtaJhe*  the  corpu*  eiliaro  to  one  side,  or 

*Miemtroj9  it,  anil  tJittii  rua^hi'ii  the  ante- 
rior  chamber,  which  it  soon  entirely 

Arrived  at  this  point  ami 
cjoi'ijtly  sootier,  d(-'tueUcd  poi  t 
tilie    ^-C-Cindanr   iin>wtb   rMrniiu'-i.i   ' 
t^»  taikc  on  n^tmun  -iive  rjn  taiHiit- 
ljtlCK^s,  to  uticl»^rj|o  fatty  dej^ciu  la- 
t^ioo,  to  calcify  or  to  dijainte^utc* 

*fhi&  eiraninflaribod  fiktty  degencri^ 
Itlos  always  proceeds  with  a  coneider* 
iaijite  enjargt'ijieut  of  the  gliuma  culU,, 
tba  tratlsf  ormatimi  of  the 
growth*  into  caikeuns  lump*,  or  into  %  soft*  dirty  whtttsh-ycllow,  deliqueseent 
the  chief  oonatitacnt*  of  whieh  are  fat  cclK  fat  globules  and  fatty 
5h 
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tiona  {Sirhoi)  are  howover  mre.  BoraetimtjH  tb©  ooneretioni  fttt»m  »  oonnldcrmble  si*e  t/fi^m). 
They  genereUj  coiiiist  chktly  of  pho«Eihate  smd  c&rbcirate  of  lime.  In  cliidnieirnLticm  Kitoiv 
fAii^9  of  tbe  tutu  Of  show  u  yellow,  otMii^oUB  property,  Jmd  nOow  the  sUrttukeiti  ceU-cliatMBt*  itid 
nui^Iei  ia  Appeiir  within  thcni.  The  more  oamptict  c^nstituentA  of  the  lu^iior  ^ttftill  hf  ih/me 
pffoocsim  80ts«bime«  a  tendinoa^  or  eveti  G]irtiliigiiioi.ifl  sppCArAoee,  anil  form  plat««  or  fmajB- 
work,  in  which  the  fatty,  aandy  or  cAaeouft  reinnin*  uf  the  ditrntegiikted  majufteji  lits  stid  wlikb 
XDAy  in  th&cotirsc  of  time  bocome  ossitled  in  park  _ 

Upon  the  basis  of  more  recL^nt  obftervations  we  may  conclude  tliat  the  gHomntou^ 
process  ia  in  this  way  scarcely  ever  really  and  permdnf-ntly  to  be  sJop|H.'ci,  althou^^b 
Home  older  ex]jerienct^  appear  to  indiCnat*  this.  This  much  is  settled,  that  parti nl 
receKrions  of  the  glic^ina,  jvh  a  mle,  usually  bring  with  them  either  no  sTand-still  in 
the  growth  of  the  tumor,  or  cUe  only  a  ycry  transient  one.  The  tunioii^  t^'tm'  Ut 
grow  sometimes  for  mouth  a,  and  even  years.  They  may  often  be  crmneeted  ivith  in- 
flammatory attacks^  which  are  UBU^dly  manifested  under  the  form  fjf  irido'Chtiroi- 
ditis.  The  glohe,  then,  after  a  lull  in  the  inflammatory  attack^  often  becomes  soft  in 
a  marked  degree,  and  a  brinks  together  perceptibly^  and,  in  caae  the  opportnnitj 
offers,  we  can  demonstrate  in  it*  iot4jriar  the  inflaramutory  pmducta,  siif  h  aa  ^tohU- 
nor  synechiie,  iiido-cyclitic  meml»ranous  patches^  osaiJied  plut<3S,  upon  the  mrti 
of  the  choroidf  ett^.  {SrJtmg-GvmusttiM^  MirMcAhfr^^  Mtiapp), 

In  iKime  oaaea,  aucb  inataiioeii  of  tmiiAiii^ry  atrophy  of  the  gtohe  hmtv  hv&ti  acen  to 
repeatedly^  that  U,  «J tomato  with  ponodn  m  which  the  ahrunkeD  globe  again  !jtH3uiie  filled 
and  attained  a  higher  degree  of  teiwiou,  while  the  after-growth  iriereaBtis  {Kua^tp). 

In  the  majority  of  cme-B,  however,  there  is  no  period  at  which  the  pmcwss  h  at 
stand-still,  the  intra- ocular  glioma  increasas  more  and  more,  dissemlnati.'S  its  genii^^_. 

and  tinally   perforates,     Tlie  jxjrfor^ 
tiuu    takes  place  iigually  lUrough  tli- 
comea,  more  rarely  ihroUifh  the  ^ 
tic,    or    through    the    sheath    of 
already  infiltrated  oiitic  nerve  (^.^^i       ^-* 
Mir^hbm*^^  NetimnuH). 

The  deftmction  of  the  oofHea  la  biroog^^         Mil 
■hcmt  ^^metimea  by  djeara^paraljlio  uk 
atiuna,  uatuiHy,    howcTt^r,   by  the  adraac 
ment  of  a  pn^aophtbalmitia  to  the 
m  the  gliomatouA  ma^iB  alr<i»dy  filling  tl- 
aat^rior    obamber   growa   into   the  cofi 
tbaue  {iilrn^'kb^rg)^  and   dc«tt«yi  it  to  i 
laat  remahis.     If  the  ■eoandiU'j  growtb 
in  Btieb  a  manner  proji'cted  fn^m  the  aai 
flcL-ml    opening,   the  growth  \a  aaoally 
trcniely  mpid^  within  a  very  abort  time 
gbomji  iK^'umeH  ffwoUon  into  & 
ttimotf    which  prejeots   frotti   the  sairn 
acleml  opening,  with  a  neck-like  eunttiieti 
bttB«  (Fig,  87),  aMumea  a  dark-n?d  nob^-^ 
Moedt  Mflily,  and  g enenlly  aoon  dc«tfi7y»  U 
■trength  of  the  patient  with  ita  pirotgnsaai 
increftflfl  in  aue.  The  globe  oftiai  piwaerr 
its  j^atural  ejct«rtial  form  nndt^  tbeao 
'  frtr  a  lonij  time.     Often^  bowftTcr^  the  elcmenti*  from  vaeb  other,  net  nnoomuLonly  < 
\ato  pooket-hke  apaeea  m  the  thickneHa  of  the  »clen*l,  and  finiklly  perforate  tjmtw»i*lit 
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FnET^t  peoe4imte  sdme^mei  nary  d«»ply  mto  th^  ttito»Q«w  ftf  IM 

Coptic  neryc,  c&uec  in  places  ai3  iittctiuittioa  of  the  latter  to  h.  mint* 

1  numeroitfl  obperrations  Hi!arcely  ever  ucinally  perforate  itJ  wards,  Rod 

r  into  the  interior  of  Ibe  globe  or  of  the  optic  nerre*     Thetfi  in  somctimeii  a  single 

ne8  A  uvcmhet  of  theta.     The  otbiUil  pcjrtion  of  tUe  optic  nerve  baa  bccD  found 

I  with  numeroufl  gliomabonft  nodidetf  throughout  Its  entire  length  {JJafffp)^     Bitcb 

nodnJeM  niiinife«t  in  tbe  majority  of  caiMjs  &  preference  to  extend  miperfidally 

^ siijrfiice  of  the  ttcleni  und  Abeat;b  of  thti  optic-nerve^  by  Dot  Emcommoaly  encloiing 

k  mod.  optic  nerre  for  a  ooojiderBble  dietance  like  a  aholL 

ndary  gliomntous  foci  often  deTelop  tlienistdvcs  in  the  orbital  ti^uc. 
Ipef^  at  first  iiodulur,  but  boob  fipread  mpicUy  and  cl[.*stroy  heteropliisticBlly 
[iridual  struct ruejji^  nerves,  mu&cles  and  lachrymal  glands.  They  here  appear 
fciselis  and  thus  as!?ume  I  he  appearance  of  gliosartoma.  In  case  they  meci 
i  in  their  prtj^e^,  ^vhich  lie  upon  the  episcleru  or  in  the  eheath  of  the 
re,  or  have  pt^netrated  ihrtrngh  these  from  within,  they  usually  blend 
them.  The  orlntal  glioma  finally  forms  nt»l  uncommonly  an  actual 
aiity  of  the  globe^  !*epa rates  its  walk  from  each  o^her^  or  bj  prcji^ure 
I  of  substance  in  them^  leads  to  their  carious  disintcgmtioii  (IMste, 
directly  tci  thvhonvsiBtfjthitrnHj.and  thna  opeuH  fur  itfidf  a 
ghboring  cavities.  Tlie  glitima  often  encroaches  upon  the  lids 
^li  Ihe  faiwria  tan^-orbitalis  Or  duTelops  in  them  new  secondary  fur:J. 

dI  gliomatdUs  orbital  tnmorB  alio  follow  tbe  iiame  oonxfte  \  they  proceed  as  a 
\  Ibe  skimp  of  tbe  optic  nerve,  caimltig  the  ktt^^r  to  bulge  very  mueb,  finally  per- 
I  p«j»  into  the  inTTounding  orbital  ti«Biie,  bnt  oltc'n  take  their  rise  from  the 
^«f  the  wrMi^  even  from  tbe  bony  widU  and  lymphatic  glandii,  not  nneommonly 
t  fehe  hdii,  anil  a§  a  rnle  grow  very  rapidly  to  9k  considerable  aiifl.     They  also 
Ihe  iidaII  cell  variety^  soinctimei  even  when  tbe  primary  tumor  was  of  the 
[*mHety^  ami  therefore  belonged  to  tbe  category  of  glioaarconia  {Uirscht^f'g). 

I  orbitnl  glioma  penetrates  through  the  roof  of  the  orbit^  it  may  be  from 
[feet  being  formed,  or  that  the  bony  wnlla  thems'j'lves  formed  the  point 
tun-  lif  secondary  gliomatiius  foci ;  death  as  a  rule  «oon  follows,  since  the 
ptially  inc7^6ttfi£S  very  rapidly  in  f?ize  inside  the  Bkull,  forms  new  aecondary 
|0s  preaeea  upon  the  bmin  more  and  more.  Thii*  is  however  not  the 
I  which  thtj  glioma  presses  into  the  cavity  of  thii  cranium;  thia  leads 
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oommotily  occur  in  distant  parts  of  the  body,  and  t^Ufy  atuniitakably  to  the 

tnalignitj  of  the  glioma.     Such  metastases  are  occasionally  found  in  era^  part 
of  the  liody,  not  excepting  the  most  distant  parts  of  the  bony  skeleton- 

Tbfi  lymph  gUndi  in  the  region  of  the  parotid  glatid,  and  of  the  angle  of  the  lorwer  jaM 
{Knapp)  in  particnla-r,  whiph  wo  oonnectod  by  lymphatic  tghkU  with  the  globv,  are  to  be 
I^gmided  aa  a  frefiDent  neat  tif  se coadary  deponita.  The  lymphatic  glimda  is  the  n«ck,  In 
thb  mewntery,  etc.,  participate  leijii  fr^nently.  Amang  the  viicera,  the  Ursx  appears  to 
be  the  moit  dispoAcd  according  to  pa«.t  ifxperienoe.  GUomAtQUs  deposits  have,  how?Ter, 
exceptionally  been  found  in  the  kidnej'*^  in  the  OTariea  {Heymann^  Fiedlerj^  m  the  att-mj 
{Mai!kenxie\  etc. 


The  retinal  glioma  eneixiach^  upon  the  second  eye  in  about  a  fifth  of  the 
(MiT^Merg).  The  chiasm  then  very  exoeptionally  forma  the  bridge  {Hjort, 
Hnh&rg^  Grs^e)^  or  the  secondary  gnm*th  brcalcs  from  the  brain  into  ^bm  othif 
orhit»  and  here  pushes  foi'ward  the  globe  (Lttn^rna^).  As  a  rule  it  is  a 
depOBit*  which  develops  Itself  by  dissemination  in  the  other  eye  and 
through  its  usual  course.  Tlio  glioma  retinsB  is  on  the  irhok  a  not  vtay  nti* 
common  affection,  for  it  is  observed  in  0.05  ^  of  eye  patients  illirjtfMM^t/},  It 
can  be  called  a  diaeaae  of  childhood  in  the  narrowest  ^nse  of  the  word  (Afai:li*fiii^\ 
at  least  an  undoubted  case  of  retinal  glioma  has  not  up  to  the  present  time  hxTi 
obsenrcd  in  a  person  beyond  the  twelfth  year  of  life  (SiracJ^rff),  The  age  at 
which  glioma  begins  embraces  the  entire  period  from  birth  to  the  twelfth  year* 
It  baa  already  been  repeate*ily  found  in  the  new-bom  (8Uh^,  Vin*Jnnfi^  Kmqfp,  «* 
AJ)%  so  that  we  must  a^ume  its  dcTelopment  during  fcntal  life.  In  eeircml 
it  was  seen  in  sevenil  childrrtt  of  the  jsjunc  pttrenta  (T^reh^^  B{th<I^  Gra^j>).  A 
regards  sex,  a  trifling  preponderance  has  been  found  in  boys  (Stnehbergf).  8peamS% 
causes  are  unknown.  An  objectively  perceptible  kakochymia,  or  otherwi^^-^ 
defective  diathesis  is  certainly  not  the  cause.     On  the  contrary,  the  great  maj(>rit^  ^ 

of  the  children  attacked,  by  their  blooming  appearance  and  perfectly  satisfactor v 

general  health,  show  that  their  nutrition  is  normal.  External  injuries,  wound^^i^, 
etc.,  can  just  as  little  be  charged  with  exerting  an  influence  upon  the  occurren«=^=^e 
of  retinal  glioma  {Hirschherg). 

10.  Sarcoma  varies  exceedingly  in  its  appearance,  and  hence  is  described  und  -^r 
the  most  varied  titles,  as  fibro-plastic,  medullary,  melanotic  sarcoma  or  carcinonw  a, 
fatty  tumors,  medullary  fungus,  fibrous  polypi,  etc.  Its  structure  sometimes  a^^P* 
proacbes  the  type  of  one,  again  of  another,  group  of  connective  tissue,  occasii^  ^' 
ally  assumes  a  transition  form,  so  that  we  have  to  distinguish  it  as  fibrot —  '*- 
mucous,  gliose,  melanotic,  cartilaginous,  or  bony  sarcoma.  Still,  the  prepouderan  <** 
of  cellular  elements  remains  its  peculiar  feature.  These  cells  still  present  the  re( 
nized  form  of  connective-tissue  cells,  but  they  are,  as  it  were,  in  a  state  of  hype 
trophy.  They  also  persist  in  this  condition  without  further  develojiment  im 
perfect  connective  tissue.  On  the  other  hand,  they  combine  with  the  intercellul 
substance  to  form  a  relatively  firm,  coherent  structure,  containing  vessels,  and  a 
intimately  connected  with  the  neighboring  connective  tissue,  thus  presenting 
decided  difference  from  epithelial  formations,  and  especially  from  cancerous 
cysticercous  tumors.  Moreover,  the  intercellular  substance  often  recedes,  while  tl 
cells  preponderate,  and  almost  hide  the  former.  The  sarcoma  thus  acquires  ^  * 
medullary  or  (if  the  cells  are  rich  in  pigment)  a  melanotic  appearance.  (FtrcA^nr.) 
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The  cellular  elements  are  sometimes  stellate,  spiDdle-sbaped,  or  roundish.  The  latter  often 
become  rerj  large,  and  then  contain  numerous  nuclei.  According  to  the  predominance  of  this  or 
that  kind  of  cell,  the  distinctions  into  reticulate,  spindle,  round,  and  giant-celled  sarcoma  are 
made.  The  former  most  resemble  growths  of  connective  tissue,  and  would  be  difficult  to  dis- 
tinguish  from  them  if  we  did  not  frequently  find  in  them  transformations  into  spindle  and  round- 
celled  sarcoma,  and  the  cells  more  developed,  and  so  preponderating  in  number  as  to  render  the 
intercellular  substance  onlj  recognizable  on  careful  examination.  Besides,  pigmented  stellate 
cells  not  unfrequentlj  develop  in  such  masses  and  to  such  an  extent,  that  nothing  but  masses  of 
dark-brown  pigment  can  be  seen.  Spindle-called  sarcomata  {fibro-j^Uutio  tumon)  are  very  dis- 
tinctlj  characterized  by  the  peculiar  form  of  the  cells,  which  are  elongated,  and  at  both  ends 
terminate  in  filamentary  or  branched  processes,  and  have  long  oval  nuclei.  They  are  jftea 
heavily  laden  with  pigment,  and  usually  very  friable,  so  that  free  nuclei  are  often  scattered  ic 
their  tissue.  Sometimes  these  cells  lie  in  a  large  amount  of  ijitercellular  substance,  sometimes  so 
dose  together  that  the  latter  is  invisible. 

By  approximation  and  parallelism  of  their  axes,  they  often  form  prolongations  in  the  shape  of 
a  leaf,  fasciculus,  or  band,  which  sometimes  ci*os8,  and,  on  the  whole,  have  a  decided  influence  on 
the  general  appearance  of  the  growth.  The  round-celled  sarcomata  are  almost  always  confounded 
with  medullary  cancer,  and,  if  they  contain  much  pigment,  with  melanotic  cancer.  This  resem- 
blance is  also  very  great,  if  closely-branched  vessels  or  remains  of  the  basement-structure  simu- 
late the  appearance  of  alveolar  formation.  Still,  the  cells  in  sarcoma  have  not  the  epithelial  char- 
acter;  they  are  not  flat,  but  round,  oval,  or  at  most  disc-shaped,  nor  are  they  grouped  cell  against 
cell,  in  cavities  in  the  intercellular  substance,  but  lie  imbedded  upon  all  sides  in  the  matrix, 
•Itbough  but  a  minimum  quantity  exists.  Their  destructibility  is  excessive,  so  that  an  abundance 
of  free  nuclei  are  seen  in  the  preparation.  These  nuclei  are  proportionately  large,  and  have  large 
oncleoli.  These  round  cells  are  found  in  all  varieties  of  sarcoma.  They  are  often  very  small, 
particularly  in  glutsareoma.  In  other  cases  they  appear  larger,  are  multinuclear,  and  by  numer- 
ous transformations  (often  alongside  of  each  other  in  the  same  preparation)  they  attain  very 
Ip^eat  size.  If  these  giant-cells  fall  out  of  the  stroma,  an  alveolar  appearance  may  be  caused; 
•till,  only  one,  not  several  large  cells  or  a  group  of  them,  lies  in  each  cavity.    ( Virehow.) 

The  intercellular  substance  is  rarely  pure  connective  tissue  capable  of  producing  gelatin.  It 
usaally  contains  albuminous,  caseous,  or  mucous  constituents,  \ybere  it  occurs  in  greater  pro- 
portion, it  assists  in  the  distinction  of  the  variety  of  sarcoma.  It  is  occasionally  fibrilated,  and 
■tamps  the  tumor  as  fibro-sarcomatous.  In  other  cases  it  is  granular.  This  occurs  most  frequently 
in  gliosarcomata,  and  some  small-celled  myxosarcomata.  Finally,  it  frequently  appears  as  u 
homogeneous,  hyaline,  gelatinous  mass,  traversed  by  broad,  dark  filaments  (in  some  myxosarco- 
mata); or,  it  may  be  very  dense  and  firm,  almost  cartilaginous.  It  either  may  have  the  lattei 
peculiarity  from  the  first,  or  may  acquire  it  by  a  sort  of  sclerosis  of  the  fibrous  or  mucous  masses. 
8ach  a  condensation  usually  precedes  calcification  or  ossification,  and  forms  the  ordinary  course 
•f  development  of  osteo-sarcoma.    (  Virehow.) 

All  sarcomata  contain  vessels.  These  grow  from  the  basis  into  the  tumor,  and  branch  Out, 
•ometimes  forming  loose,  sometimes  close,  net-works.  (  Wedl.)  In  some  cases  the  vessels  are  so 
Bomerous  as  to  form  the  chief  part  of  the  mass,  and,  from  their  size,  give  the  tumor  the  appearance 
of  fungous  hematodes  {sarcoma  talangucUxUs).  Of  course  the  presence  of  numerous  vessels 
favors  the  rapid  growth  of  the  tumor,  and  increases  its  fluid  contents,  and,  consequently,  its  infect- 
ing power.  Hemorrhages  occur  either  outwardly  or  inwardly.  In  the  latter  case,  they  may 
eaaae  rapid  increase  of  the  tumor,  and,  by  the  gradual  transformation  of  the  extravasation  to 
pigxneoi-granules,  may  give  it  a  melanotic  color. 

Sarcoma  nsnally  develops  in  the  form  of  nodules,  which,  tinder  some  circnm- 
stances  may  become  quite  large,  and  by  the  formation  of  new  f  )ci  may  readily 
acquire  an  irregular  appearance.  If  such  tumors  grow  on  surfaces,  they  readily 
project,  and  if  on  membrane,  often  have  a  poly[)oid  or  fungoid  shape.  More  rarely, 
fiarcoma  a[)pears  diffusely  on  the  interioj-  of  an  orj^.-m,  like  an  infiltration  or  a  liyper- 
txopliy.  If  seated  in  glandular  organs,  the  natural  canals  and  cavities  may  be  dilated 
rneclianically,  and  the  symptoms  of  a  cysto-sarcoma  created.     (  Virehow.) 

This  state  must  be  carefully  diHtinguished  from  that  where  a  sarcoma  has  formed  in  the  wall 
of  an  already-existing  cyst,  and  grown  into  it ;  or  where,  by  partial  softening  and  breaking  down 
of  ita  tiasne,  a  sarcoma  has  cavities  formed  in  it ;  or  becomes  covered  with  a  hard  envelope,  and 
Is,  aa  it  were,  incapsulated. 
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Sarcoma  has  a  peculiar  prcdileeticm  for  eoimt?ctlv«  Ummo  proper.    It  bqrj,  btf 
ever,  origii3atci  from  any  etraelurc  Uionging  to  the  connoctiYu-tiisae 
tbc  p^^culvjintjf^  of  the?  txnxinx  urt*  uaiJUiUy  rt^pi-aUHl,  to  Mime  eittent^  in  the  temof,! 
thAt  the  mrcomjti  ttcconling  to  lis  oK|fiii,  h  iiiirount  muooua,  glioui,  cartikgitt 
osseotis  or  mt?ianotk%    Hi>wfver,  thia  trndmcj  ta  the  type  of  the  iiiothccNiMii| 
not  abi»<.ilutLs     Bt^Midea,  Ilit3  combin&lion- power  of  ^ttJ-ouma  is  T^ry  gmit,  «&dl 
tmfrcmn*ntly  a  vaiietjr  tif  tliffon^nt  kmd^of  growths  mftir  Ijt?  teen  in  the « 
wlikh  do  not  nlwtijffl  t-vcn  bdong  to  the  eonnc!Ctive4i^ue  smca,     mW  mawl 
tjumlly  do  we  &«5e  tho  iilementa  of  aarcoiUtt,  along  with  those  of  emici^r,  ^wwiJ 
from  th^  CL*lis  of  tbo  oHitrix.    ( Yirchtm.)    Tho  ilrsit  ftra  Ihaa 
uisidt'  th(?  sarcomatous  tumor  in  the  form  of  Bitck-Uke  ilirei^  i 
wiilj  one   another,  mnd  provided  with  conoid  or  cliil>BJce  outgrowths,  and 
prcsrut  a  cimcroid  stnictur^v  which  has  bc«n  often  describ<?d  under  the  name  1 
adciwid  growth,     (Hirchln^tj^  UpcUbii^hiuifn.)    In  other  otsee  we  find  h inline  m 
of  cartilaginous  tisi^ue  i-amifying  and  luuuitomoamg,  plcxus-Uke,  richl j  wili  i 
ftnoth*-*r,  the  groundwork  of  wliich  is  cTideatlj  formed  by  vessels,  and  wh  " 
CL^ntly  have  been  regarded  as  Hie  chaructmetic  constituent  of  pk^xifonntuu 

Sarcomata  are  not,  by  any  meana^  benign  tamora,  that  only  return  io« 
Indetd,  their  ioft^cting   power  m  very  dcoid^jJ*      Their  vicmity  is  almust  «li 
atiWtt  df  the  priOiferalion  proceeding  (ir^t  In  hitmologona  tiasaes,  and  then  in  I 
Lt-terulogoUfl  tissue  a  which  are  orgaoieally  conni^cted  wtth  the  part  aSeit«(L 
caitilagcH  a' one,  and  in  a  lesa  degree  the  fibroni  membrane*,  resist  for  a  long  \^ 
and  form  a  sort  of  barrier.     Subaeqoently,  infection  of  QQcofinected  parts  ( 
New  f  »oi  first  devdop  in  tlie  vicinity,  or,  as  in  meta>itasi^  nodules  deveh^p  in  I 
iun;;s,  llvor,  kiJnoys,  brain,  ^c*    Then  the  pecoliarUie^  of  the  original  tDmrrTV| 
propaj^ated  to  the  dcaceudantSp    PriJitary,  mehmottc^  medullary^  oabeoid  ; 
by  intection^  naually  oxciti^  melanoric,  medullary,  or  osteoid  products     (Ftn 

Th(^  fact  that)  during  thif^  dbKemmatton,  the  lymphatic  glands  remiiln  □D&O'ected,  diftlingi 

that  tbe  condiictloD  of  Lbe  gcimi  i&  uccampli^hed  thr^itigh  tlie  blood,  rather  ihan  the  lynipbil 

Tlie  maliffuftnt  character  of  sarcoma  docs  not,  however,  show  i'sclf  fn'TU 
first*  Most  of  tbern  have  n  period  vf  iniiocut>i:si]OSTi,  during  which  I  hey  are 
to  llio  place  of  origin,  and  grow  very  elowly,  often  with  long  intermissions:  ii 
remain  if)  aitn  from  yoatb  op,  or  arc  oven  c<>ng\^nital,  nnd  do  not  become  malipnU 
unill  rniUurjty  or  old  cge,  uhen  they  riipidly  be^^^in  to  LQcrea.se  in  size.  All  ktutli 
j^ai'comata  are  not  infeciiiins  to  tbe  same  extent.  Very  hard,  fibrous  sarcotax'i  spp* 
to  be  least  so*  Large-eel  I  edj  Cf=peciiilly  the  spimlle  or  giaid-ceUtd,  sarconix  et 
when  S1^^t,  uro  Ic^s  fatiil  than  those  containing  :^m^iU  tell^.  The  wor>t  of  aU  isl 
melanotic  thiss,  wbich  is  tii^nally  mt^ri-ly  a  jtigme^tLd  medullary  form.  The  j'OsSlI 
ol'the  tnmor,  aud  its  rtlnt^ons  la  the  vascular  and  lymphatic  ay  totems  are  very  m[^ 
t\DL  Experience  teacbe>  that  orbital  Mircomata  eirlto  new  loci,  and  urv 
rupi'^y  disaominated  than  fjiuiilar  intraf"cuhir  tumors*,  which  ofren  rera:i  n  incite 
in  the  eye  fiT  a  lon^  wbde.  The  perceptible  implication  of  lutcro;:enc^ii5  tij 
and  St  111  more  the  perforation  of  a  banl,  re^i^^ting  membrane,  such  us  the  corcei 
aler;!,  arc  very  bad  ^yniptoTiss,  fitr,  under  such  circum&iarxes,  tufectiorij  e\eo 
distant  parts,  has  ahnott  alwcyii  already  oecurred. 
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Sarcoma  does  not  always  proceed  regularly  to  its  termination.  It  often  reoedi's, 
e^peoiallj  within  the  eye- ball.  Not  unfrequently,  only  part  of  the  tumor  recedes, 
the  rest  proliferating  more  luxui  iantly ;  but,  even  if  the  entire  tumor  retrocede«, 
there  is  often  merely  a  temporary  arrest  of  the  process,  for  sooner  or  later  it  again 
develops,  and  then  usually  advances  with  great  malignancy.  Retrogressive  meta- 
morphosis is  cnused  by  fatty  degeneration  of  the  cellular  elements,  which  are 
gradually  transformed  into  fat-granules  or  globules,  and  finally  to  an  emulsive,  fatty 
detritus. 

This  fatty  degeneration  is  occasionally  observed  in  all  species  of  sarcoma-cells  ; 
but  those  forms  that  are  rich  in  cells,  and  particularly  those  that  grow  rapidly,  are 
most  inclined  to  it.  In  the  hard  forms,  especially  in  fibro-sarcomn,  progressive 
resorption  of  the  disintegrated  material  causes  the  tumor  to  shrink  and  atrophy  into 
a  hard,  ci(  atritial  tissue,  poor  in  cells.  In  the  soft  varieties  of  sarcomata,  however, 
the  mass  becomes  more  pulpy,  and  finally  thickens  to  a  cheesy  substance  containing 
much  fut,  and  often  also  calcareous  salt^. 

In  other  cases  the  futty  degencrati'  n  causes  softening;  cavities  form  in  the 
tumor,  which  with  progressive  resorption  do  not  collapse,  but  supply  the  loss  of 
tissue  by  fluid,  and  finally  resemble  cysts.  Erosion  of  ves-els  is  often  caused  by 
this  softening;  then  extensive  parenchymatous  hemorrhage  occurs,  which  usually 
changes  the  softening  into  ulceration. 

Sarcomata  are  generally  but  little  inclined  to  ulcerate.  But  there  is  no  form 
that  can  not  finally  break  open  and  lorm  an  ulcer.  The  hard  forms,  which  grow 
slowly,  remain  longest  as  unbroken  tumors,  and  hence  occasionally  attain  a  large 
f^lze.  On  the  contrary,  in  soft  sarcomata,  especially  when  rich  in  cells,  ulceration 
usaally  occurs  early  and  progresses  rapidly,  whence  the  secretion  is  usually  ahun- 
Oant,  of. en  bloody,  or  even  ichomus,  and  oligasmia,  miirasmus,  or  inanition  of  the 
|>atieut,  may  soon  be  brought  about.  A  true  cachexia,  as  in  cancer,  is  not  easily 
developed  in  sarcoma.    Tljere  is  simply  a  disturbance  of  nutrition. 

Sarcoma  is  much  more  frequent  in  adults  than  in  children.  Sarcoma  occurs 
j)rimarily  in  all  jjiirts  of  the  eye  and  its  surroundings.  It  often  begins  without 
IKjrceptible  cause.  In  otluT  cases,  continuous  or  frequently  repeated  irritation  or 
inflammation  may  be  rcixJU'dt.d  jis  its  cans?.  Occasionally  it  proceeds  from  shrink- 
ing of  cicatrices,  and  Ls  th.n  called  keloid. 

a.  In  the  integument  of  the  luln,  sarcoma  is  not  unfrequently  developed  from  warts  or 
xnacola,  which  were  coni^cnital  or  observed  in  early  childhood  These  growths  usually  have 
^ery  sniall  cells,  and  may  be  regarded  as  the  commencement  of  sarcoma.  They  generally  re- 
main unchanged  till  old  age ;  then,  with  or  without  external  cause,  such  as  injuries,  they  sud- 
denly become  very  sensitive,  occasionally  even  very  painful,  swell  up,  and  change  to  uneven 
humors.  There  are  also  cutaneous  sarcomata  that  originate  deep  in  the  subcutaneous  tissues. 
*They  appear  as  smooth  swellings,  push  the  integument  before  them,  without  afTecting  it,  some- 
limes  become  very  largo,  and  may  occasionally  be  very  painful  (.I/<i«  k'  uzit\   Wall). 

ilerc  belongs  also  a  peculiar  tumor,  which  was  observed  on  all  four  li(l«  of  an  old  man.  This 
'was  situated  in  loose  connective-tissue,  and  could  be  easily  separutetl  from  its  surroundings. 
It  gave  to  the  lids  the  appearance  of  great  cedema,  was  firmly  elastic,  somewhat  lobulated,  of 
m  yellowish-white  color  like  wax,  and  proved  to  be  a  sarcoma  of  the  small  cell  variety 
iSchin/ur).  This  cane  calls  to  remembrance  another  one,  where,  in  the  upper  eyelid  of  a  boy, 
m  similar  tumor  was  found,  but  of  a  plexiform  character  {JJillroth).  In  the  East  analogous  tu- 
mors in  the  upjKjr  lid  are  very  frequent,  and  were  regarded  oven  by  Celsus  as  hydatia  or  vesica 
pimjuin.  They  occur  usually  in  children,  render  the  elevation  of  the  upper  eyelid  difficult,  and 
may  be  easily  evacuat.'d  with  the  fingers  through  a  horizontal  wound  in  the  skin  {J.  E.  Polak). 
In  an  old  shrunken  alcohoUc  preparation  the  composition  of  the  tumor  of  cellular  elements  and 
a  groundwork  of  connective-tissue  could  be  inferred. 

6.  The  same  condition  obtains  in  the  oonjunotiva.    Here  also  warty,  polypous,  and  fungous 
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^•^ihn^  in*»1ai>otia  ttijfiort,  A^,,  form  lh«  bftui*  for  *a.r(?otrjji;  indeed^  n*n  «  fw  «f  tb*  | 
d^cribL'd  under  tbfEe  ht'iidi  are  flircomiitoTii  ir%m\  thi*  fii^t     Quite  u  fref]u«Dtk«  ili«  |!revlbl 
question  origmjiU'S,  prliuartlj,  in  tis^juia  befwtc  bettllbj,  wr, eeceiidmrjlj',  bj  iufectioQ  fmrn  ^ai 
oDulnr  or  orbtta)  growihfi.    It  Qr&t  appears  u  odc  or  fieTeral  ftcatl^r^,.  reddi^,  ct  •i.trotig;]?  j 
nieulod    iiodiiEea,  which    uamiltj  He  in  ihe   attbiiitieoiii  lUsaej    tlis*e    »ood  tmit^   nod 
BirtnnHv  ^row  to  quit@  large  tnoiona.     If  aeatcd  uti  Um  unlenvr  «iirface  of  thv  globe,  tiiej  i 
iprrnij  hue  rid  ly,  occaaionidlj'  &ltaclc  Iht  comeii  (i/i#K  pt*i  bftckw«rd  in  tbe  epiacl«r*l  Ui^iir.i 
OQCiiioDmlljr  form  shells,  wbicb  eavolop  th«  isqst  of  the  gtQb«,  «nd  puah  it  froei  lift  i 
|Wftilioi]. 

4i,  Sarcomata  are  fr^^iuontly  foaod  iu  the  orbit  Th«j  are  maillj  atn*!!^ 
g:lio-  or  myso  sarcomata,  or  are  verj  malignant  roekno-sarc  ^mata,  rjirelj  o/»t< 
coinatiirp  {Singer J)  Tliey  nsuallj  proceed  from  fatty  tissue  (  Virchmr),  and 
papa  to  other  parts ;  hence  the^  are  ordinarOy  attach ed  to  the  fascia,  and  somei 
to  the  periorhita.  If  the  growth  be  situated  far  forward,  it  is  apt  &ooq  to  ] 
trudo  between  the  lids^  and  sumctitnea  to  form  a  Wge  tumor  (CMiuf)^  IvdW 
perforates  the  conjunctiva  and  begibft  to  ulcerate.  It  Ufiaallv  grows  backward  i£| 
same  time,  and  cau^e^  exnpljthaltnos.  If  the  stnrting^point  of  the  sarcoma  be  I 
the  eqnatcir  of  the  eje-btdl,  of  course  the  eye  U  sooner  protraded  from  ti;e « 
A  frequent  result  of  thia  is  BUf>paration,  or  elougb  of  the  cornea,  aad  sub&oqilfl 
pbtbisia  oculi.  A  direct  entrant^e  of  the  growth  into  the  protruded  globe  < 
very  rarelj,  hot  seemed  mout  probablj  to  have  occurred  in  one  case.  ( Vin 
On  the  other  hand,  orbital  sarcomata,  particuLarl/  melanotic,  not  unfrequentlj  j 
forate  the  bony  walls  of  the  orbit,  defitroying  ibem  by  caries,  prk^s^ure,  or  a# 
attacking  tlie  periosteam  and  honest  issue  direotlj,  Wljen  the  pseudopla<^ra  ]m  \ 
entered  a  neighboring  cavitj,  its  progress  within  the  orbit  is  usually  slower* 
it  Hometimos  happens  ibat  a  growth  may  appear  to  ns  moderate  in  si/.e,  and  sb 
defined  in  its  limit^  while  it  has,  in  reality,  already  developed  into  a  large  tun 
the  adjn cent  inaccessible  oaviticB,  In  eome  cases,  no  doubt,  the  diseafte  hit*t 
the  opposite  course,  and  has  pressed  from  the  autrnm  (Ptt^t7i*Ueher),  i1j<* 
(GriJe/e),  frontal  Bin  us.  &o.,  into  the  orbit.  But  the  fonnatlou  of  nf?ff /Vi  in  I 
bones  and  Mjft  [mrt'*  <>f  the  neighboring  cavities  is  more  frequent  lhnn  i\\t  din 
pas^ia^e.  In  thia  way  the  contents  of  the  ^kull,  aiidj  above  all,  the  ara<'huoidi 
pia  mater,  are  particularly  en<]angered.  (TtrcIiOirJ)  These  diss<:'mina[ioM* 
actual  mi^tastnees  tu  wliicli  orbitnl  sarcomata  {and  especially  the  melanotic  forms)  i 
iisible,  and  \vhicli  often  otinnr  early »  are  not  only  very  unfavt arable  to  oifOran<i^ 
but»  by  iniorfering  with  tlje  vital  fimctioTis,  they  often  cause  death  beiore  till 
primary  disease  is  Tery  exteusiTely  developed.  i 

d.  Sarcnmata  probably  orcnr  la  the  lacbryranl  plfind,  more  freqncnlh-  tbftti  Ihej  an?  dii^;^ 
Ucnl^d.  {iSffft^f^I.)  SoTive  di^cusps  tlmt  uro  tnin^idered  us  giuiple  hiirdoiiinj;  or  LypertriDphj,  wf 
sQune  cvsts  {fiHapp)f  may  come  under  this  hond.  In  mnny  ca^es  ilie  viiriHy  difitininji^ti^  tl 
its  grrpn  cohir,  chhram<ij  htia  been  observed  in  the  liiclirymal  gUod.  {Iiig^,Mtirrtf,Bd^fM^ 
Durand^  Fardth)  1 

e.  PriTHHry  SijirconiAta  in  l]i<J  comtMi  are  p;n?at  rarlttns.  Both  m^lanolic  and  flpAby  j£[V<ilV 
orijFiniilJF>i;  in  the  cornpii  (fVyipr,  JW^rrfoB^  ^S7^cJn),  bnve  been  fPcn  bc>wev(?r,  wliidi  b^d  alnMi 
nrevcij  iTiiirely  clfHtroyed  it  mid  fl'liiined  fl  considerable  size^  wilboiit  perforatiifi;;  Destcemrf  a  m*** 
biant*,  Bud  ivithniU  nUbcliny  llie  limbn^  conjLitidivniliH  nnd  sclerfl,  (:>H?oii(]Ary  c^tiriK'al  Mftotni* 
yrc  mns^h  more  frcqnL'nt.  Tliey  ftturi.  from  cimjunctivsil  ^arcfimatn,  tbjit  baTc  ji;raiiiiiflny  sprtrf 
over  tliP  coniL'!^  or  frrtm  flc^by  or  mdanntic  wiiri*i{  fTrv/jJ?^)  sealt.^  on  h^  margin,  juid  ztniiii^ 
d<?rt4ffprd  into  trne  ?[ireonnitii.  The  cour*e  of  a  nielaiK>tie  siirecnna  ri?*icnibk'j?  ibat  of  ei  j4nB4 
crn*5u<(.  wliicli  deveh<|]fi  tiinre  nnd  more  uuricr  the  epilljeliam  from  the  primary  fxas,  acdfof^ 
ja^^ed  prutuberaQcca  OD  its  aurface.    The  medpltary  foruij  on  tbe  cotiUarj^  tirfrl  iiippcjm  m^ 
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len  t  genendl  J  Boon 
ir  chamlwr,  often  cq- 
ttpoD  the  ciliary  proccsfWB 
A  dastioy  tb«  Itttter  &a  well 
kia  in  fTCAfc  pAit^  or  even 
>ia  Ikr  u  th«  on  serrata 
i.  in  thr  ciii*ry  body  they 
tern  Apfieiur  *ii  dljfuae  infil- 
\{ffra^f'f),  Aa  A  rule,  liow- 
mf  «|ipc«r  here  also  in  thf* 
I  wadtilei,  atid  gTsdaally  iti 
rlioiM  «tf  thti  cUmry  pr*j- 
They  »o]iietLmes  ptuh  the 

grow  mto    it,  iluiI    then 
n    Uie    li&tcrior    ehnmber. 
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ni«ti  erieroaeh  biu:rkw&rd  npon  the  ohoroid.  In  the  gre&t  majority  of  ( 
r^  th«  ta«5oma  of  the  ciUury  ho<iy  ntid  mtt  in  a  ftecondaj-j  one,  coming  from  the  choroid 
^fwfi^  I^marfpt/t^^  fflrxrhbi-rff}.  ftiiult  i^reomat*  often  exoifce  violent  inflamnifttlonfl 
llii^  body  Mid  iris,  which  mny  Hympathflldciilly  endanger  the  leoond  eye  (Mo^rtH%  but 
Ifim^  to^  detjic'hnient  of  the  retinn  {Knapp). 

Rf  leml  ectasia?  occur,  which  niplnre  afterward,  and  allow  im  exit  tft  the  tumor, 
tlie  wound,  which  wsia  tnn^le  in  the  comcftl  margto  for  th*?  pnrpofw  of  exei«ing  ih 
I  frij  involved  l>y  a  no<iu]i%  wa«  the  point  where  the  tumor  omergi?d  (IjcfintnY  A«  a 
t  Huvoma  really  fn^wi  throngh  the  cornea  and  sclera.  After  the  perforation  has  oo- 
^  aftergrowth  groWH  rapidly  to  a  rery  oondderable  tnmor  (Fig,  88),  which  ia  attached 
^lii^  hy  a  oon^trieted  neok.  In  some  casen,  after  atich  a  eonr«e,  retrnceitftion  of  the  tn- 
Atrophy  of  the  eye-ball,  ha»  been  obBorved  {SaHtifir.^,  Ltiwrtnce^  MftUre-Jcan^ 
Bat  thjinne  ii  a  poanibillty  tlut  the  afTcotion  wm  ffmnuioma. 


ifl  by  far  most  frequently  found  in  the  choroicL    Here  the  growth 
^ith  aeTere  symptnins  of  irritJition ;  hence  it  is  regarded  m  an  inflam- 
j,  aixti  the  di^^tse  is  described  BS  choroiditis  hyj>L'q>hi.'?H(^i  and  sarcomatosa. 

ickamBftl  «*rotynia  li  often  Tery-  dtwply  pigmented ;  jnat  as  oft(?n.  however  it  ia,  tnenely 
plotted,  striped,  or  marbled     On  the  contrary^  nnpigmented,  io-csallcd  leuoii* 
rare  (  t^trrhmp^  Groffr^  Ulntefthfirg^  Kntipp^  IhitthinfmH^  Ifutkt), 

rotation  of  the  tnother-tis»iie  porhapn  baa  an  inflnetice  ufion  the  qnantity 
Ll^ita  {Eamc^  ^rtkoldh     "^hc  spindle-film pcd  ct*Ujs  neually  preponderate^ 
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itermoat  thmuI^t  k^er  ;  tlii»  begfias  to  gmiulAtA,  zmmerQiiii  fofnmUT?  cdl»  bi^r^  appfmr,  ithleh 
^■dually  lUREiine  the  chara4>ic!r  of  the  «aioomA  odU  (Kttapp).  They  mttr  often  mtn^lrd  «ith 
inyt-iikplitji,  that  La,  iniueeA  <>f  priJUfjibanja  of  »  ^  erj  UrefuUr  cb&iig«4b[e  fontu  wbkli  JU* 
filled  vtitli  Tounrl  and  oval  nacLti,  and  &ro  Aitiinted  m  %  illttmctly  timdy-librillated  itibt^ro^lltiter 
Babiitiinoe  ( fwofmff')^  In  m&^3'  i^ow^a  Ibfippearii  tci  eiid  U]  all  cxodatioia  ufion  ilie  Eurfnce  of  ilNi 
charoid.  YyUuw  apotfi  appL^air,  vrbitih  gradimUj  become  tM>nJ3iii'tit  and  spp<.-&r  to  bi^  cli>M;l;f  oor- 
orcd  bj  the  TcaAela  of  the  rotiniL  Deeper  in,  ti'c^r  t1iej»e  vesi^cla.  appeiira  h  ihhxiik]  nyitjuljir  fml^ 
work,  whiph  him  jpr^wn  frtiui  the  choroidal  tumor  into  the  adherent  retinA,  and  often  imwm 
herooi'rhageA.  Fin  idly  the  &ft<?rgTawth  j^ows  through  the  retina  ako,  and  Hpreaili  out  into  t)M 
vitreona  obamWt  {Knjipp),  Tht^  texture  of  the  retinal  ijijSltratioQ  it  then  often  nf  th«  «erf 
«4njalI-oell  variety ^  a^^l  IwfAra  eatirolj  the  charootfir  of  glioma  or  g)ioaarcom&  Thtm  gluiftijii 
and  anrcomfi  arc-  tht^ix  cnnibined  in  one  and  the  same  ttmior  (  Fifvhaw^  M^mfT,  JS^n^/lfttcA^ 
f^'rarfe^  Hirnvhbfrg^  Bertfmld). 

Thti  growth  at  firat  appear&  b&  a  dJBC-shapod  putc^li,  which,  Ijring  between  cbor- 
aftl  uutl  sclera,  pnjjects  inta  the  back  |>art  %xt  tbc  oye  (T'ig.  69^  a).     As  the  m^fipUam 

growB^   the   protnidan    inereatdeR, 
yi».  ^.  forming  a  rouiulish  swelling,  h^ 

whow  Kenith  gradunUir  ai>proach- 
es  or  pn^iiris  hi^yqud  tbt*  optic  iuifi» 
while  the  b^iRf!  cuti^tantlj  extontU, 
so  thut  fjualjy  Xxaii  or  morv?  of  thfl 
post<?rior  purt  of  Uie  i^ye  uppeftn 
tilled. 

Tlie  sarctnuB,  h(*wpvi5r,  accefh 

tionaHj  s|>rt'ails  in  a  diffuse  mrim-  

uer^  and  fintilly  giirroimds  the 
]jostenor  chamber  of  the  globe  j^ 
tbi'  fonu  (»f  a  more  or  k*;*!  thicl 
isbt'll  ylUiifihh'rfj), 

Tbu  eltL'itic  uienvlinine,   r,   o^K~    f 

tb»2  choroid,  is  iLsmiUj  i>n  ;^.n  t*d,^--  J' 

in  spite  of  the  incre*isc  in  size  i»^K^    '' 

^^-  tUt^   tumor,  which  it  coiiijiWti  l.^i^^.^ 

covers  as  a  tense  Tiiembrano,  con —  -^^' 

tinning  unintcrrn|)t 'dly   from  its  base  to   the   surronnding  choroid,  </,   whicli  \<^-^^  ^^ 

nsnally  somewhat  prominent.     In  such  cases  the  surface  of  the  tmnor  Is,  as  a  rule,^  -^-^'. 

quite  smootli. 

The  pait  of  the  retina  lyin<^  upon  this  is  generally  soon  lifted  up  from  the  tumor"*^  '^^ 
hy  a  more  or  le^s  abundant  (piantity  of  fluid  in  the  form  of  a  sac,  ^,  and  appean^=^='^  ^ 
lyini^  in  folds  and  HojitinLj ;  the  tumor  is,  as  it  were,  marked  ))y  a  detachment  o^^ 
the  retina.  Later,  tlie  usually  very  opaque  retina  sometimes  lies  again  closi"ly  upon^^^^^^^ 
tlie  surface  of  the  tumor,  l>ecomcs  adherent  to  it,  and  finally  is  actually  penetrated^— ^^ 
by  it  (M</oreN,  Kmipp). 


Cases  occur  where  the  tumor  has  filled  the  greater  part  of  the  posterior  portion  of  the  eye„^  " 
and  has  puslied  one  half  of  the  retina  into  the  concavity  of  the  other  half,  so^that  the  retina^s 
appears  inverted,  aud  ita  two  surfa<;e8  are  only  separatti  by  a  thin  layer  of  cloudy  vitreous — -^ 
VVe  also  find  the  retina  constricted  to  the  shape  of  a  long-nozzled  funnel,  and  almost  sur^ — 
rounde<l  by  the  sarcomatous  mass.  In  two  cases  thesa  growths  were  pedunciilate<i.  Th^^ 
tough  vascular  j)eduncle  ori^T'nated  in  the  choroitl,  and  the  body  of  the  growth  was  adherent^* 
to  the  funnnel-shap'jd  retina  {Kuipp^  Kleb\  Landcsberg),  _ 
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e:£t^iKlB  h^  mpkl  j^niwlh  hxi^  thf*  orlnt,  m  that  ff^uentlT  the  g\o\w.  is  i 
Bburt  tiruti  pimlu^  forward  oul.  ol  I  he  jmljit-bml  ypenmg  and  becomei  iovrngir 

Perfomtion  mnj  ckmut  ftt  uix  point ;  bat  pl^es  where  nwnj  yhhcU  fMH,  m  tbe  khIi 
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p&rt^  cvf  the  »c]enis 
Toritc  locilitieft.  Tbt 
foimlicm  U  brouijht 
rather  hj  a  tru^Aiii 
the  difievM  to  tkc 
thsu     fimn 
OftttM*.    In  ibe  «cl4«t9] 
iOtt,   w«  ftee   the 

rAtiw-ji,  but  the  fihnin* 
a  lie  in  ^fkaXlj  entipdljfl 
I  n^  "  \^.  '^'^  1  Jf  /        stroye^l  Xatimlrwiit 

^H  ^fc  ^\  r  I  #  tf         irr«^uiar     oolkctiflaji 

^^1  ^^L  yi  *  Tii  \  jWw  luaLtoriaJ  form 

^^B  V     '  1  ]  ,^ f  "l^t'^t  iji    the 

^^H  ^^^^fii_  \lV  -'^^ \^  ^^  ^^^  wjleTi,   bcfoc* 

^^^^^^1  ^^^^     .  i'"'^--^  "^"^^"^-^wiWli   {''^l^  "^  pcrforntioii  occur*. 

^^^^^1  ^^^'^^'^'^"""--'^-I^SIU/pf^  ^^^'^  ****  takr?n  pbee, 

^^^^^^^^B  ^TRAW  edges  of  thr?  opt^tiiof 

^^^^^  ud,  bj'  the  toiiior 

OQiword.     In  flDch  oftucs  the  'tumor  Uftnally  o«aAeft  io  increafte  materbilJ j  within  the  f}i^ 
^H         «3qiandB  outwiirdly^  the  GDiuBa  long  rem&iiiing  mtoctv 

^^  St^condnry  deposits  yery  oftrn  develop  themselves  in  tbe  loose  eplsclcml 

even  before  \\w  perfortiti^in,  jjiid  so  murli  the  miiro  lifter  it.  ivViich  are  oil  en  fntifj 
discoBnt'et<?d  with  the  ninin  depu^iit  (Kmrp/A^  l*»it  in  other  ciisi^  cfmimunieaie  i 
tliiiii  !iy  enrtl^  of  iMtkpl!i?itir  rt^ll^  I  Ifirm'hh^nf).  Si-eondurv  dejHwits  ;iri'  just  i 
ciftt^n  f  nil  nil  h)  ihr-  fiihiL  TJie^its  like  the  epirsolcnil  s^econdiirv  deinjc^iits  ysi 
]Srr"3W  toU'rnhly  qnjeklv  to  eoHHdiTjiblf  hize,  nnd  uthenviKc  lieliave  very  Mmib 
to  the  prinmry  !>iiireiiiniitn  af  tin?  orbit.  ML'tji^tHtie  ^dejiosit^  in  more  dii^tiiiit  fiAi% 
partictilurly  in  the  brain,  biTi;zsi.  livir,  i  te.,  are  Hunethin^  very  iiRuid  iti  HiliuDcd; 
etugiw  c if  tin.'  prf>ees.'^.  Sunirtinits  thisr  manifest  ibrinselves  very  early,  or  at  1(!lil 
dqKjsit  ^'enus,  wliieh,  nftiT  the  extirpntion  uf  the  piiniary  tmuur,  rapidly  <liVrlofV 
eveti  when  this  vTiis  dune  &oon  afttr  their  lirst  fippramnce,  and  api>ear  sl^  Itxrf 
returns  or  dSsttant  metastases  (Alf.  Grufifri. 

10.  Granulation  tinnoiu  or  granulomata,  are  intimately  related  to  the  conneo 
live-tissue  ^^'rowths.  l)ut  do  not,  at  their  period  of  maturity,  eontain  any  devtlopcd 
conneetive-tissue.  eonsistini^  mainly  of  perishable  elements,  witli  the  decay  of  whidi 
the  tumor  also  usually  declines.     Their  chosen  scat  is  in  connective  tis'-ue. 

Tlieir  chief  constituents  are  small,  round  cells  with  proportionately  large  nuclei,  which  preatly 
reseml)le  lyn.ph  or  exudation  corpuscles,  but  which  do  not  always  develop  fully,  as  t  lit- mother- 
cells  often  undergo  fatty  degeneration  even  during  the  period  of  their  growth  and  the  divi.sion 
of  their  nuclei.  At  the  e<lges  of  the  swelling  we  often  meet  with  elements  of  true  conntK-tire 
tissue,  anastomosing  stellate  and  si»in<lle-shaped  cells.  Sometimes  the  intercellular  sul^unoe 
is  tilamcutary,  and  the  whole  structure  corresponds  to  connective  tissue  ;  sometimes  it  i*  soft* 
inucouB,  or  fluid  and  pus-like  (  Virfhoic), 


r\. 


TUM0K8.      SARCOMA.  657 

:li  fnnnloaiste  ham  been  found  in  the  iris  {Lineke^  Graefe),  They  appeared  there 
rilj  a«  a  partial  thickening  of  the  iris,  which  developed  itself  under  inflammatory 
oma,  and  grew  rapidly  to  a  pale  swelling,  which  then  became  vascularized,  filled  a 
art  of  the  anterior  chamber,  but  also  encroached  upon  the  ciliary  body,  and  destroyed 
r  acme  distance.  Such  tumors  have  been  seen  to  remain  stationary  for  a  long  time. 
f,  bowerer,  they  usually  perforate  the  cornea,  spread  out  like  a  sponge  upon  the  free 
B  of  the  globe,  but  then  always  lead  to  permanent  atrophy  of  the  globe,  either  by 
il  interference,  as  excision,  cauterixation,  eta,  or  spontaneously. 

:ge  swellings  of  thel  choroid  may  possibly  here  be  included,  which  in  regard  to  extension 
I  Tery  like  sarcomata,  entirely  filled  the  globe,  perforated  the  cornea  anteriorly,  and 
3j  &tty  degeneration  and  contraction,  together  with  partial  calcification  and  ossifica- 
!  the  connective-tissue  framework,  shrunk  to  a  dense,  compact,  partially  crumbling, 
mass ;  in  one  case  they  perforated  the  sclerotic  also,  filled  the  greater  part  of  the  orbit, 
cmed  several  considerable  secondary  deposits  in  the  region  of  the  forehead  and  mastoid 
a,  but  after  a  very  incomplete  extirpation  of  the  orbital  tumor,  underwent  suppurative 
igzmtion,  and  healed  permanently  by  the  formation  of  a  cicatrix.  Lupus  and  gummy 
B  are  also  to  be  reckoned  in  this  category.  The  latter  are  found  very  commonly  in  the 
nay,  however,  exceptionally  extend  to  ail  the  envelopes  of  the  eye,  and  cause  destruction 
globe  nnder  the  appearances  of  panophthalmitis  (Ilippel).  In  several  oases  they  have 
baerved  upon  the  lids,  in  the  bony  walls  of  the  orbit  ( Cheliu9\  often  at  the  base  of  the 
Graefe)^  and  once  in  the  chiasm  {Areoles). 

jbably  certain  growths,  originating  in  the  submucous  tissue,  which  are  said  to  have 
I  exvphthalmia  fungota^  should  be  regarded  as  granulomata.  They  are  occasionally 
mmeroua  in  the  tarsal  conjunctiva,  and  particularly  in  the  semilunar  fold.  They  are 
J  round,  from  the  size  of  a  grain  of  pepper  to  that  of  a  bean.  They  originate  in  the 
itroma,  and  protrude  the  superjacent  conjunctiva  before  them.  By  collecting  together 
onetimea  attain  great  size,  so  as  even  to  hinder  the  closure  of  the  lids  and  to  change  their 
ML  At  the  same  time  transverse  tumors  usually  occur  in  the  palpebral  fold.  They 
■cm  a  broad  base,  and  may  be  several  lines  in  diameter,  so  as  to  protrude  the  eyelid 
!  them,  or,  by  pushing  out  between  the  eyeball  and  lid,  cause  ectropion.  These  tumors 
oally  accompanied  by  trachoma.  Then  the  conjunctiva  covering  them  is  usually  granular, 
dinously  degenerated.  The  tumors  are  quite  hard,  elastic,  and  are  but  little  diminished 
Msure.  They  often  remain  unchanged  for  years.  Their  tissue  consists  of  a  more  or  less 
framework  of  fibrous  cords  and  membranes,  whose  interspaces  are  filled  by  gelatinous 
ctive  tissue. 

•  this  clasa  also  belong  the  granulations  which  occasionally  develop  on  corneal  ulcers  com- 
with  prolapse  of  the  iris,  and  which  occasionally  form  long  pedunculated  tumors  of  the 
f  a  grain  of  pepper  or  a  pea. 

^lUomata  must  also  here  be  considered,  which  in  high  degrees  of  pannus  grow  out  from 
ibepithelial  formative  layer  {Fwanoff)^  and,  exceptionally  completely  covering  the  cornea, 
•each  so  considerable  a  size  that  they  push  the  lids  apart  {Bunnelli).  Spongy  growths 
5  no  less  to  this  category,  which  often  spring  up  around  foreign  bodies  lying  in  the 
arval  fold  or  in  the  conjunctiva  of  the  globe,  sometimes  actually  inclose  them,  and 
al  them  from  observation.  Cauliflower-like  excrescences  must  also  be  mentioned,  which 
■prung  up  from  suppurating  conjunctival  wounds,  and  are  most  often  observed  after 
Qftomy,  especially  when  a  part  of  the  tendon  of  the  muscle  has  remained  attached  to  the 
.  The  chalazion  must  also  be  regarded  as  a  granuloma,  so  long  as  it  contains  in  its 
J  much  undeveloped  connective  tissue. 

Tiew  of  the  not  unfreqnent  transform ation  of  corneal  granulation  to  epithelial  cicatrices, 
n  iris-tumors  may  here  be  mentioned,  which  consist  mainly  of  epidermoid  cells,  and  which, 
thickening  of  their  outer  envelope,  have  acquired  a  strong  resemblance  io  sebaceous  tumors. 
cootaio  one  or  more  eye-lashes,  which  have  entered  the  aqueous  chamber  through  a  wound, 
re  to  be  regarded  as  a  sort  of  incapsulation.  {Pamard,  Graf/n,  Langenbtch^  St^btr.) 

1.  Carcinoma,  or  cancer,  is  recognized  by  the  alveolar  formation  of  its  stroma,  and 
epithelial  character  of  its  cellular  elements.  The  latter  lie  without  intercellular 
ikance,  closely  packed  in  groups,  in  peculiar  interspaces  in  the  mesh-work.    They 
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d^  not  act  S9  parf^ncliTma-c^lU,  but  maf  be  eeparnted  fr^iin  the  al^oW  htma  wn^^^  ^ 
preyed  oat  from  cut  anrfare^,  Tliey  ofttjn  contaio  mueh  pigment,  aod  tlieo  ettni^K'  -«^ 
t  le  cancer  as  melaaotic,  ( Virthmn,) 
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Xcrt  unrrcqiicntlj  ihsj  appciir  spiadle  flbatped,  with  filiimefitnry  proc«»A&A  &!  tUeir  pok.^,  atid  • 
CAiifle  the  t Ulnar  %a  resemble  flpindlt^celloJ  Hurcam:).  Still,  eipecmllf  on  oro&A  Nee ti no 4,  tti  ,«.  4^^ 
Aiitttinbig  nnd  h^  rnj  ciiDsistencjr  of  the  colUmcmbiaDc»t  fts  wt^U  m  tbeir  iiggr?jpitbi]  id  ib^  ■"—*-- — ^  ^^ 
of  the  Jstroma,  uauollj  appear  rcry  dbtincily.  Iti  other  cil-ucs  rbey  »re  ftmull  *tid  roundn  ginn  -«r:«i|f 
U>4ii  ttmc^r  a  medullar j  appearance.    Giuiit  cell^  with  «l]t  to  twelire  or  more  tmdeit  aI^  Oixkit-^     .r 

theflo,  hkjii^ever,  Dever  grow  as  large  as  ui  sarcomu»  are  never  misted,  bat  alwftji  iu  growp*^  u^ ^ij 

Itiixcd  with  large  ceUa  conUiuiag  on Lj  one  DucleuS)  which  b,  huwerer,  disprop^rtiouAlelj  Urj^  ^^mi 

Kx:t€rQfil1j,  cnrcmoina  ^ometimeH  resomblea  ont^  or  other  forms  of  the  gro^  tl^^Bis 
■^roafly  fl escribed,  so  that  oi\\j  a  care-ul  esammittian  of  the  inti  nate  fitniijture  ckl^  hj^ 
fleerfninc  its  euneerous  nature.    Hence  there  b  no  doubt  tliiit  t-oine  of  tKeca-      ^u 
iihoTe  cite^l  ere  to  be  referred  to  cafic^r,  and  thi^  ib  th^  inor«  likely  to  be  trne^  ai^b.  i 
gre  it  variety  of  tumors  are  combined  with  cardnoma  from  the  ciiifcset  or  dunng  thcE=— ir 
progrt'iiSj  assumiDg  its  character  more  and  more^  aa  the  elemeots  peculiar  to  nmo^^^r 
are  grouped  together  in  »pota  in  ttie  form  of  nests  or  of   plexus- Itkc  Hbr^  and  l^^j 
continuoua  growth  gradual Ij  attain  the  prepondemnct^ 

hi  getierftl  termSj  w©  m^j  saj  that  ni*  other  tnmor  is  ao  malignant  aa  carciaoin^  a. 
Asa  rule^  the  infection  ?pre:idB  earlj  fix>m  the  original  fucu!^  without  oflf^r  ng  a^'«fH 
majk^^d  change  of  tissue  perceptible  to  the  naked  eje.     Cancer  atiat^ks  heteT>*i"g»"*  wj 
li^iio  more  readily  thim  other  growths  do,  and  even  !iard^  teE^dm^iU*,  or  bonj  pa:t*tic»':ii* 
olFerbLtt  we  lie  obstacles,  which  are  aoon  ovt^roomef  ^  that  it  burets  thr  mgh  fromfc-^^ 
eye  1 1  the  orbit,  and  hence  to  the  neighboring  cavities    Moresn-er,  the  iuftcthfU     ^ 
d  St  ant  parts,  the  fortnatLon  of  new  foci,  and  the  oc^^urrence  of  actual  tnetiu^ta*^** 
usual'/  t^ikes  pluco  Tninh  e  irlier  in  cancc-r  than  in  other  more  hisToid  tumi>rs,        Ji* 
Cl  ntradistirtclion  from  sarcoma,  the  menns  of  transfe'^  liere  are  the  lymphatics;  hecm  <^ 
iwelli.ips  of   the  lymphatic   glands  u^nallr  occur  early.     Moreover,  the  occ,moc^-*l 
occurrence  of  a  cachexia  id  cancer  indicates  that  there  is  a  large  amunni  of  fiff"^^ 
morphoh»g]['ul  tonniitucnLs  in  the  blood.     In  (lia^ioi^^ia  it  is  al?+o  important  to  r"    ^^ 
member  that  in  carcinoma  tlie  pain  jb  usually  very  iicvere  from  ^\^  com ni cnci^mcu^*^' 
Carcinoma  may  occur  in  any  part  and  in  any  tisane  alK>ut  the  eye;  BtiU,  the  i-^^^^" 
temal  tissues,  on  the  whole,  appear  less  inclined  to  the  formation  of  cancer,  at  leaw    ^^ 
no  case  of    primary  intraocular  carcinoma  has  as  yet  been  completely  proven  ^ 
exist,    and  where  cancerous  elements  have  been  found  they  were  always  mingl 
with  sarcomata,  etc.     Finally,  carcinomata  have  been  found  as  more  or  less  va*^;^^ 
larized,  sometimes  pigmented,  superficially  lobulated   tumors,   with  abrupt  edg^^  ^^ 
upon  tlie  cornea  {Laughans)  on    the   corneal  border,  and  partly  in  the  scleral  tissu^^-^*^ 
(BfrthoIJ,  Stcffan^  Classoi)  in  the  external  skin,  in  the  conjunctiva  (Althof)  and  i:^       - 
the  orbit  {Gra^f<\  JSichel^  llothmund).     In  a  few  cases  the  aftergrowth  proceede*^^^ 
from  the  neighboring  parts  of  the  skeleton,  the  sphenoid  bone  {Graefe),  the  bone-^^  ^^ 
of  the  face  (Hulke),  and  by  extensive  destruction  of    the  intervening  stnictures^^^  ^ 
grew  into  the  orbit.     The  cancroid  growths  observed  in  the  lachrjnnal  gland  m\i<^^ 
prol)a])ly  be  included  in  tlie  class  of  plexiform  tumors. 

Cutaneous   carcmoma,   long   known  as  epithdial    cancer,    deserves    particular 
mention.     This  rarely  occurs  in  young  persons,  but  rather  often  late  in  life,  and  in 
the  latter  case  is   much  more  malignant,  as,  even  under  favorable  circumstances--^'^ 
operations  are  very  unsiitisfactory,  the  cancer  almost  always  returning.     Epithelia)^^ 
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IMtfaioma  !s  alwnys  snperficiaL  and  never  attacks  the  viscera.  It  rarely  appears 
ftfaarilj  on  the  lids,  conjnnctiva,  or  cornea,  but  advances  fom  the  skin  of  the 
berka  forehead,  nr  nose,  to  the  eye-lids,  thence  to  the  orbital  tissue.  It  is  almost 
Ivays  the  flat,  rarely  the  glandular  or  alveolar,  variety,  that  is  observed  in  this 
■ririon. 

m.  Flat  epithelial  cancer  appears  in  the  skin  as  small,  round,  hard  nodules,  which 

ii  Tvrionsly  grouped,  and  later  are  spun  over  with  numerous  blood-vessels,  tin i:s 

■lalriny  a  marbled  or   triped  appearance.    They  ne:^t  become  overeJ  with  yellow 

■Ibt  ander  which  we  at  first  find  a  mere  exr^oriation,  but  subsequently  an  nlce-ated 

Bftca»  wit*i  hard  edges,  secreting  a  thin,  purulent  fluid.    It  may  dose  temporarily, 

•on  to  brenk  out  again,  however,  and  may  continue  in  this  condition  for  months 

r  years  without  materially  increasing  in  extent  or  dejth.    The  disease  is  almost 

Bio]e>fl,  or  only  occassional  attacks  of  pain  occur.    It  is  not  till  tlie  lai)se  of  consid- 

feible  time,  perhar>s  several  years,  that  the  cancer  begins  to  extend  deeper  and 

Irtber  out,  and,  by  the  union  of  newly-forming  nodule?,  destroys  not  only  the  skin, 

hf  all  the  subjacent  parts  of  one  or  both  lids.     It  then  progresses  to  the  fatty 

llital  connective  tissue,  attacks  the  eye-ball,  and.  by  continuon<4  inflammation  of 

peomponent  part«,  c  •u-'es  its  atrophy.    Exceptionally,  however,  it  may  advance  to 

|t  cornea  itself,  and  by  its  destruction  cause  phthi-ii**  of  the  globe.     As  the  canci-r 

oaly  dies  on  the  surface,  but  at  the  same  time  penetrates  deeper,  the  orbit  U 

tintly  more  opened,  and  the  atrophying  bulb  more  exposed.    8.>oner  or  later  it 

ikt  the  bony  walls  of  the  orbit,  destioys  them  progressively,  thus  causing  com- 

lion  between  the  orbit  and  the  surrounding  cavities,  and  may  finally  destroy 

I  or  other  half  of  the  bones  of  the  face.    As  soon  as  the  cancer  has  attacked  the 

pirpftrts,  and  especially  when  it  has  aflfected  the  eye-ball,  pain  occurs,  which  mny 

explained  by  the  press'ire  of  the  tumor  on  the  nerves.    The  pain  is  especially 

at  night,  and  by  its  severity  robs  the  patient  of  his  sleep.    Then  the  lympfiatic 

in  the  vicinity  of  the  parotid  usually  become  enlari^ed.    Finally,  the  patient 

tates  from  the  constant  pain,  hectic  fever  sets  in,  and  he  dies.  (ScJiuh.) 

I.  Glandular  or  alveolar  epithelioma  is  developed  primarily  as  well  in  the  skin 

ID  the  sub-cutaneous  connective  tissue,  the  muscles,  the  pnlpebral  and  ocular 

inctiva.     Sometimes  it  appears  as  a  circumscribed  swelling,  sometimes  as  an 

iihration.     Then,  within  or  under  the  skin,  one  or  several  hard  nodules  form, 

Ueb  are  painful  on  pressure,  and  which  may  swell  to  the  size  of  a  pea  or  walnut 

breaking.     This  usnally  occurs  after  a  few  weeks.     The  exposed  surface  of 

growth  now  looks  dark,  and  occasiomlly  brownish-red,  and  level.     It  throws 

dirty-white,  purulent  secretion,  which  soon  becomes  fetid,  and  dries  into  crusts. 

inies  thin  stri  s  of  cicatrix  form,   sometimes  actual  depressed   scars.     The 

nf  the  ulcf»r  are  quite  |>rominent,  more  or  less  everted,  presenting  ronn'?is> 

iuns  and  notches,     llio  further  conr-^e  of  glandular  epithelionin,  iss'milar'ro 

of  the  flat  f 'rm.     Still,  in  the  glandnlir  variety,  the  neighboiinjr  lymphatics 

le  sympathetically  affected  quite  early.    This  greatly  dirninisiies  the  prospect 

r  rf  t  fjccessful  operation.  (Schuh,) 

12.  Angiomatri.  These  are  tumors  formed  by  the  expansion  of  normal  or  the 

f-fcrmttion and  dilatation  of  pathological  vessels.  This  origin  from  ves^jcls  distinguishes 

.  ktrwn  the  telangiectoid  forms  of  the  growths  previously  described,  which  inci- 

*^11t,  and  often  but  partially,  from  excessive  vnscularity,  assume  the  appearance 

ifongona  hsmatodes,  without,  however,  losing  its  oriirinal  character  of  myxom.n, 

Mna  carcinoma,  &c.    Both  in  their  histological  relations  and  in  their  external 
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appiBanLno^  they  present  great  Torietj ;  henec  they  are  to  be  sepnmted  into  levmLi 

Afi^&ma  mtermmit/k  m,  V^s^^mouM  turners,  Tht^se  do  not  properly  bdong  to 
the  vascular  tuDiora,  a:^  they  are  composed  not  so  much  of  veesels  as  of  connective 
tisaue  or  its  allies,  and  form  a  framework  with  roundish  or  membrAnaus  itrijp, 
wliosc  interspaces  are  filled  with  blood,  thus  giring  tJje  growth  some  appearance  to 
erectile  tisaue  (JSchweUk^rpern.)  The  atrifle  couai«t  of  »  hyaline,  finely  fihri Hated,  or 
loose  filamentary  intercellular  suhstance,  with  nimiero^ia  elongated  nuclei,  and  _ 
sonictimea  form  a  delicate,  felty,  sometimea  a  coarse,  framework.  Tliey  ofteti  ^^ 
grow  ioi  hollovp-round  Jxjsses,  occasionally,  ako,  in  dentated  branched  tubes,  whicJ 
aUo  contain  blood.     (Bokiiansky.) 

Cavernous  tumora  not  unfrequently  develop  in  the  deeper  layers  of  th^  auh-cni 

neona  tiastio  of  tlie  lids  and  tha  imm&dtate  vieinity  j  occasioiiallj,  als^o,  they  ttat 1 

from  tho  orbital  tissue,  at  variable  t^epthe,     Thej  u«naUy  unita  with  the  ti^n^^^ 
without  decided  boundary  \  more  rarely  they  are  enveloped  by  a  celJular-tis^Fi^^fl 
envelope,  and  tience  may  be  enucleated,     Oocaslonally,  aho,  they  are  pcdnaeuliite^^ 
and  are  then  attached  at  oue  points    When  they  are  superficiid,  and  can  grow  free^'^y 
in  aU  directions,  they  usually  appear  roundiBh^  iomewhat  lobuJated,  show  con^L  ^^. 
erable  e1a&tiei^y,  jmd  occnsionallj  oven  indbtinct  lluctnatiOD,    Then  their  tend<?n  ^^y 
to  swell  hecume^  very  evident.     They    increaiie   on   cryiujj,  coughing,  strainir^  ^^ 
(Src,^  and  by  any  c^nge^tlon  in  the  upper  part  of  the  body,  but  niay  be  easily  cox:xi- 
prebsed,  and  return  at  ooee  to  their  former  size,  w^hen  the  meoUank-al  byperfeinisi^    it 
removed*    By  their  growth  and  temporary  swelling,  they  prtsa  the  skin  of  U*e    2  Id 
outward,  and  appear  blue  tbroogh  it.     But  thi^  is  not  alwayfi  the  ca^t,     Sometino^ei 
the  tunnor  appears  qtiite  pale,  and  is  then  easily  mistj^ken  for  a  lipoma  till  an  incisloa 
shows  its  obarncter.     The  raeabeB  of  the  frame- work  are  not  alwaya  filled  with  Uood 
from  the  first,  but  sometimes  remain  for  a  time  imconneoted  with  the  vein?!,  a.Mid 
appear  as  solid  tcimors.     Sabsoquently  the  tumors  readily  beeomc  attached  to  ttie 
integunieiit,   aNcl    break  through   eiternully   as  ^mall,    reddish -brown,    berrvdile 
growths,  after  tljti  vtnmis  rot-work  of  the  skin  has  been  greiitly  distended,    Tfc»*7 
often  press  back  into  tbe  orbit  at  the  same  lime,  cause  absorption  of  the  hones,  m^^ 
so  pass  into  the  m-n^hboring  cavities  and  sf^reod  out  the^e.     If  developed  ftirt!::»  *t 
baekj  as  in  the  space  between  the  musclea  (Grarfi),  or,  outside  uf  these*  in  the  fru  t-tj 
tis8tie  (Buwmon)^  rlielr  pcculiftrities  are  not  bo  perceptible,  on  account  of  the  pressiu*  ■"* 
to  wLich  they  are  s^id»jocled  from  all  sides  ;  they  tbea  seem  more  consistent,  1^^** 
elastic,  and  their  dispiisition  to  swell  is  scarcely  observable.     They  are  general  ^5" 
congenital,  and  ofteti  f=eeni  quite  large  in  very  yonngcliildren,  and  grow  very  rapid  ^^ 
In  other  Ciisc'3  their  increase  is  very  slow  ;  the  tumor  h  only  perceived  late  in  chtl 
hood,  or  m  adult  Age.     The  fungus  may  attain  verj  great  size;  if  in  the  orbit,  tb-^^? 
may  fill  it,  and  cau^^e  protrusion  of  the  eyeball.     At  the  same  time,  similar  tumo-  -^^ 
arc  often  found  in  other  parts  of  the  body.     They  are  painless,  and  usually  exerci^^^ 
no  injurious  intiuenco  on  the  nutrition  of  the  body  generally.     Their  bad  effects  ar^* 
due  to  mechanical  causes.     (Schuh.) 

b.  Pleriform    Tumors.      These,  on  the  whole,  occur  but  seldom,  and  are  then  general!^ 
mixed  with  other  growths,  especially  with  myxoma  and  sarcoma.     Their  charact^ristivi  con  — 
Btituents  are  often  nodular  tubes  of  firm  consistency,  richly  anastomosing  with  one  another, 
ending  in  culs-de-sac.    The  histological  properties  of  these  structures  vary  in  the  several  cases, 
and  compel  us  to  make  a  preliminary  distinction  into  several  groups,  which,  however,  agree  id 
this,  that  they  all  proceed  from  the  lymphatic  vessels,  and  seem  to  owe  their  origin  to  a  growth 
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of  the  epitholitun  of  the  ]AtteT,{Koe8ter).  In  the  one  group,  which  has  also  been  deacribed  as 
cylindroma,  the  tirm  tabes  and  culs-de-sao  show  themselves  to  have  been  originally  composed 
of  formative  cells,  and  of  their  various  transformations  into  spindle-shaped  and  stellate  cells, 
which  are  embedded  in  an  intercellular  substance  of  fibrillated  connective  tissue.  Later  on 
these  elements  in  part  undergo  fatty  degeneration,  but  usually  they  degenerate  to  a  hyaline, 
stroctureless  mass,  at  first  soft,  later  more  firm  and  beconiing  even  bony  hard,  which  gives  to  the 
plexiform  structures  the  appearance  of  a  cartilaginous  structure.  In  many  cases  the  texture 
of  the  tubes  and  culs-de-sac,  however,  agrees  really  with  that  of  true  cartilage,  and  leads  to 
that  peculiar  cell  of  considerable  size  and  large  nucleus  {Jkettcher)^  and  hence  it  has  been  found 
necessary  to  reckon  this  group  as  belonging  to  the  enohondromata,  and  to  include  it  in  the 
system  as  chondroma  telangiektodes.  In  a  third  group,  to  which  the  so-called  adenoid  growths 
may  also  in  part  belong,  the  elements  forming  the  tubes  bear  throughout  the  epithelial  cha- 
racter, lie  close  to  one  another  without  intervening  substance,  and  thus  stamp  the  growth  as 
cancroid  {JlirKrhbet'g)^  while  by  their  tendency  to  gelatinous  degeneration,  and  by  the  develop- 
ment of  numerous  alveoli  with  coloid  contents,  as  well  as  by  their  plexiform  nature,  they 
betray  their  intimate  connection  with  the  two  groups  previously  mentioned.  The  tubes  of  the 
Girst  and  second  group  are  frequently  united  to  the  course  of  the  nerves  and  especially  of  the 
ftmall  vessels,  and  seem  to  proceed  from  the  network  of  lymphatic  vessels  surrounding  these. 
They  then  only  represent  ramified  tubes,  in  the  calibre  of  which  the  vessels  and  nerves  are 
inclosed  for  a  certain  distance.  Sometimes,  however,  these  tumors  also  develop  themselves 
independently  upon  a  fibro-cartilaginous  basis,  and  grow  out  of  this  in  the  form  of  cylinders, 
knobs  or  dentrites.  They  appear  in  their  first  position  to  be  congenital,  and  later  to  grow 
independently,  and  generally  painlessly,  to  exert  but  little  influence  upon  the  nutrition  of  the 
individual,  and,  if  they  could  be  completely  extirpated  and  appeared  in  a  pure  form,  not  easily 
to  recur.  They  generally  represent  larger  or  smaller  lobulated  tumors,  softly  elastic,  sometimes 
lipoma-like,  in  which  the  denser  nodulated  cords,  sometimes  also  large  knobs,  may  be  dis- 
tinctly felt.  They  are  situated  most  frequently  very  superficially.  They  are  found  in  the 
subcutaneous  connective  tissue  of  the  upper  lid.  From  here  filaments  were  sent  into  the  orbit 
[Knapp)^  or  were  spread  out  in  the  region  of  the  eyebrows  and  forehead  {Billroth).  In  other 
cases  they  were  situated  in  the  anterior  part  of  the  orbit  near  the  roof  and  pushed  the  lid  for- 
ward {Czfrnj/^  O'raefe),  or  had  developed  themselves  behind  the  lachrymal  sac,  and  had 
pushed  this  forward  and  outward  ( Graff e).  Often,  however,  they  proceed  from  the  rear 
of  the  orbit  and  push  the  globe  forward  ( Graefe).  In  one  case  such  a  tumor  had  perforated 
the  bones  of  the  orbit  toward  the  cavity  of  the  skull  {Biettcher)^  in  another  downward 
(Koesler).  The  cancroid  form  has  been  proved  to  occur  in  the  anterior  part  of  the  orbit  {Hiruch- 
berg).  and  in  all  probability  many  of  the  adenoid  tumors  observed  in  the  lachrymal  gland  are  to 
be  referred  to  it  ( O.  Becker). 

c.  TtlarifjirrtfutUn  occur  as  circumscribed  flat  swellings.  They  probably  result  not  only 
from  a  simple  dilatation,  but  also  from  a  new  formation  of  capillaries.  The  latter  appear  tor- 
tuous, twisted  into  knots,  often  with  sac-like  dilatations,  and  in  some  cases  (from  absorption 
of  the  partitions)  a  number  of  such  dilatations  coalesce,  and  impart  to  the  growth  some  re- 
semblance to  a  cavernous  tumor  (liokUarutky).  The  neighboring  small  vessels  are  always  in  a 
state  of  dilatation,  the  arteries  being  more  affected  in  one  case,  in  another  the  veins,  according 
to  the  direction  in  which  the  process  within  the  capillaries  may  t<;nd  (active  and  passive  telan- 
giectasis). The  more  arterial  tumors  are  usually  characterized  by  a  somewhat  brighter  color. 
They  may  also  pulsate,  and  closely  resemble  an  aneurism  by  anastomosis. 

All  t^langicctasioB  are  liable  to  swell.  This  becomes  evident  in  hyperemia,  and  particularly 
in  obstruction  of  the  circulation  in  the  superior  vena  cava.  On  the  sliglitest  injury  they  blee<l 
profusely  and  are  inclined  to  partial  ulceration  {Sfackenzu).  They  are  usually  congenital,  or 
at  least  appear  very  early;  later  in  life  they  often  disapi)ear,  but  commonly  exist  for  life,  and 
fkometimes  attain  an  extraordinary  size  (Pnuli).  They  are  most  frequently  found  in  and  under 
the  skin  ;  more  rarely  they  att.'ick  the  conjunctiva,  or  develop  there  primarily.  Sometimes  they 
j?o  deep  into  the  orbit  (  Wanlntp).  In  such  a  case  great  dilatation  and  tortuosity  of  the  retinal 
veins  have  been  observed  {Srhinner).  It  is  doubtful  whether  the  tumors  described  as  telan- 
giectasis or  jup'ji  vtnoai^  growing  from  the  sub-conjunctival  tissue  and  caruncle  (.l»/»mon),  or 
that  protruded  from  the  anterior  part  of  the  fatty  tissue  of  the  orbit  {Bartu,  Abernethy^ 
Sfhon),  or  which  were  deeply  seated,  and  caused  exophthalmus  {Kempj\  Soler),  belong  to  the 
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ttUfif^dotfliRue,  or  if  thfiy  w^ro  Hot  trnthoT  eAT«moT»  ttuaorii  c^Imdrotiuta  or  pilikb«eteiki 
Tkdi  doubt  i&  ijartioukrly  pertiiicftt  where  they  MJtun  to  liaTe  botru  i^AUwNl  Uy  *  wouml 

tL  PuhiiUmj  iiitw>r».     TIlOBCf   sometimes  lie  Tory  supcrdriwlly  and    ?ip|WJir  » 
Uilerublj  circmuBcribed  tulittirulftted  cotivolutiou*  of  res^b  {B^H,  Wardrt^p%  whicb 
are  very  Bimitiir  to  tbe  teliuigiecta^®,  And  mjiy  be  rcgimkd.  An  aii^turymm\  atmMt^ 
nwiirt/tfi.     lu  tbt^  gnswt  majority  of  cuses.  haw*»ver,  tlw?y  arts  iitiuuti'd  di*i*jjcr  in  tlw      -^ 
orlrit  aud  occaaion  an  fxopbthtilirniss  wliicli  is  ufiiiully  iat'*'*nnjiAnit*fl  by  very  von-  — , 
isidutiible  di*iturbanocs  of  vissioiit  and  frequently  can§«*  dt^tntclkm  i>f  tbt'  glaW  I'] 
atrupjiy.      The  most  prominrnt  symptoms  are  antMirbtuid  muntiiim.  tmd  tlur  ri^r 
marlted  pulsationjs,     Tlnj  ftrst  may  l»«  heard  Ln  tbe  (flot>e  nswell  a*  in  it*  ttcigl^lxir 
Vitiod,  on  the  ttniples,  the  fore  brad,  and  eVL-n  tbronghout  i  sCill  grt^ntcT  i*j£t»'nL    Th*. , 
piikntitjus  limy  not  only  Ik  felt,  but  frequently  ab»o  distinctly  »ocn.     Tht>  paiionl 
fllao  bear  imd  feel  the  murmnrs  aoint^tinie*  in  n  very  trtr«blrH*>tnL%  vrirn  unljcaraH 
matiner.     Violent  pains  m  tbti  head  and  eye  im?  not  unojniiiumly  c<»-rxt»toQL 
passing  in  the  linger  bit  ween  tbe  edge  of  tbe  orbit  and  lUo  glofjt%  tbe  tunt^^r  may  l^ 
f^t  generally  m  a  very  iK>ft,  easily  comprc^iblc,  elastie  uitiMn,  a^  a  rule  not  ve 
di(*lint*tly  eircnniscribed.     Tbe  prendre  of  tlie  globe  backward  k  not  as  u  rule 
IXiJijful,  and  uBindly  ui(*eti*  with  nu  imrtic^ubir  n?»isUnrf\     Inipi'dinK»tir»  to  cireis 
tlon  in  the  re^^ion  of  the  sui>enor  veun  carw  usually  inrreasc  the  exopbthulmuft  i 
tbe  fiamewhul  visible  tumor,  wllervas  coinpreiedon  or  tn't^n  ligntjcji)  a/  tlie  ^r\%t^—  jj 
iirt4?ry  of  that  itide  dinuulkbeH  the  tumor*  ^tuj>&  the  pnlwition  find  liUJEzllig'i  or         #t   I 
biust  (55ijientiidly  diniiui*b*j»  them  ( TFaeerfu^  Pittrpfipfr,  )^Mltott^  Braiftatil^  Ff^mr^^mf^ 

In  not  »  few  case*  tbe  luntor  aIact  projects  forward  out  of  the  orbitv  ind  i>a«liefl  the  lid^^    ■» 
well  &it  thti  iKmjMiicttva  ftirwffcrd,     II  ift  th^n  sometimes  cormectwl  with  very  dihited  rmn  -■--b. 
t^-hiab  L'iin  bi^  foUowc-ti  upon  Ihelidp,  forehead  and  rL^gian  of  the  ncnu^,  eUs,  (  |t>r^vr\  B^mrym.^^^         ■ 
2^7^^  Srhirm-f^rttmAtui^],  liod  tliL-n  Bumetmien  make  t'he  j^ukAtion  uid  biusitig  4^>^e4it^  hx        I 

Bome  ea»u«  a  Tcry  eit^-^nBivt  dilatation  of  the  vtiim  am  J  ftrU-'rie*  of  tht  gkiljc  hat  ^^etll  aUo   ^3b-        I 
Borved  ( llVc'Jtr^^  Svfii4im^ftemust'HJt%     In  one  case  the  timior  H^i^mcd  to  h*ve  pt!nutT:at«d  L:^^to        ' 
the  frontal  iinun  {Jitbtrt),  »tid  in  another,  rery  tbniliM"  pt^lAt^tJug  Inimirsi  wen?  fotmd  in      '•^ 
brain,  luflg»t  and  mlvea  of  the  log«  {Ltmrir).     The  tumor  cieeptionttlh  showiid  itfclf  bik*-i-«'- 

lu  the  brger  half  uf  tlit*  ci\ni%  belonjpng  m  thi*  c»tegttTyT  AH  injury  wa«  the  eiejting  c*lz— ^•*- 
The  exoplithalmus  somctiraes  appeared  directly  afterward,  generally,  however,  not  until  lai^i^*^' 
often  after  weeks,  months,  and  even  years.      The  development  of  the  tumor  was  then  ^^^^'^' 
quently  accompanied  by  great  pain  in  the  head,  with  the  feelings  of  cracking,  knocking,  i_J*-  •'^^^ 
roaring  in  the  ear.     In  some  cases  it  appeared  during  pregnancy,  during  delivery  {Xunmle^^'''^'^^ 
in  consequence  of  violent  hts  of  coughing,  etc. 

According  to  anatomical  investigations,  8uch  pulsating  orbital  tumors  are  often  fomn^^-^^  '*^ 
combination  with  imi^diments  to  the  circulation  in  the  sinus  cavemosus,  and  it  has  been  %w  -***  *^. 
gested  that  the  stasis   in  both  ophthalmic  veins  should  be  recognized   as  the  pathologiir'^^ 
source  of  the  exophtbalmus  {XiDindcy).     These  hindrances  to  circulation  have  been  sho'  ^—^  ^ 
to  be  caused  :  by  enormous  extravasations,  which  were  situated  in  the  sinu.«»  cavemosus  arou^^-*'  ^^-^ 
the  carotid  artery   {frrmlriu) ;  by  inflammatory  products  [Hnlki),  and  by  growing  tumo ^t:-^  *^ _  v 
[SunncUij,  h'ioti)')y  wiiich  stopped  up  the  sinus  cavemosus  ;  by  a  true  carotid  aneurism  whii^  ^^        , 
was  situated  exactly  uj)on  the  point  of  origin  of  the  arteria  ophthalmica,  and  compressed  u^  ^^^ 

corresponding  vein   {.Vunntlr//) ;    finally,  by  a  varix  aneurymnaticu^  of   the  carotid  artei^"^*"^^  . 
which  hud  been  lacerated  by  a  splinter  of  bone  at  its  point  of  exit  from  the  carotid  canal,  a»-^      ^ 
mingled  its  contents  with  those  of  the  sinus  cavemosus  {Xelaton).    The  recession  of  pulsati: i- ^ '^^^ 
orbital  tumors  by  obstructions  in  the  sinus  cavemosus  is,  however,  on  the  one  hand  conceit  "^^^^ 
able  through  the  wide  commimication  of  the  ophthalmic  vein  with  the  vena  facialis  ant^riocrr  i-  "^ 
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on  the  other  hand  are  cases  in  which  the  very  same  appearances  existed  during  life,  and  after 
death  either  nothing  at  all  abnormal  was  found  {Bowman),  or  at  least  every  hindrance  to  cir- 
culation in  the  sinus  cavernosus  could  be  excluded ;  but  on  the  other  hand  a  very  considerable 
dilatation  of  the  orbital  veins  and  an  inflammatory  thickening  of  their  walls  were  demon- 
strated (  Wecker),  From  these  results  it  can  scarcely  be  doubted,  that  not  so  much  tbe  venous 
stasia  in  itself,  as  rather  the  inflammatory  dilatation  of  the  orbital  network  of  vessels,  has 
been  the  cause  of  the  exophthalmus  also  in  those  cases  in  which  the  sinus  cavernosus  had  been 
found  obstructed  on  the  cadaver,  and  that  the  phenomenon  of  pulsation  must  be  explained  by 
the  propagation  of  the  systolic  cardiac  pressure  upon  the  dilated  vessels.  True  aneurisms 
have  been  but  seldom  anatomically  demonstrated. 

These  affected  usually  the  trunk  of  the  arteria  ophthalmica  {Guthrie,  Carron  du  Villards, 
PasMovant).  In  one  case  the  tumor  was  situated  in  the  cavity  of  the  skull  at  that  portion  of 
the  carotid  artery  from  which  the  arteria  ophthalmica  is  given  off*  {(r  iruiulft).  In  other  cases 
aneurisms  existed  in  the  terminal  branches  of  the  arteria  ophthalmica  {Pariah,  Hart,  Sko- 
kaUki).  The  pulsating  dilatation  of  a  main  branch  of  the  arteria  centralis  retinas  has  been 
ophthalmoscopically  observed  {Sous),  and,  according  to  old  accounts,  has  even  been  met  with 
in  the  cadaver  {Hiinly,  Gra^fe,  Sen.,  Scultet). 

e.  Simple  Phlebectasiie. — To  this  category  belongs  a  tumor  found  in  the  most  anterior  part 
of  the  orbital  connective-tissue,  of  the  size  of  a  pea,  accompanied  by  great  dilatation  of  tbe 
veins  of  the  lid,  only  projecting  temporarily  above  the  external  commissure  of  the  lids,  and 
containing  a  phlebolith  ( Graefe).  Moreover,  it  has  been  said  that  such  phlebectasiie  have 
been  found  in  the  conjunctiva  in  the  form  of  large  varices  {K.  Jatyer,  Jioonbrosck).  Once  a 
venous  tumor  had  been  formed  in  the  lower  lid  after  an  injury,  which  completely  disappeared 
when  the  body  was  in  the  erect  position,  but  swelled  to  the  size  of  an  almond  when  the  head 
was  bent  forward  {Foucher).  Certain  cases  of  exophthalmus,  with  very  similar  contents,  may 
also  possibly  belong  in  this  cat^ory.  The  eyes  projected  forward  considerably  when  the 
upper  part  of  the  body  was  much  bent  forward,  but  sunk  back  into  their  normal  position  under 
opposite  conditions  {Andrae,  Mackenzie),  or  were  elevated  or  depressed  with  the  change  of  the 
respiratory  pressure  {Ad.  Schmidt). 

D.  Hydatids.  The  echinococctis  hominis,  and  the  cysticerciis  ceUulosa,  are  the 
'only  ones  which  have  hitherto  been  observed  about  the  eye.  The  first  presents  a 
large,  spreading  tumor,  of  cystoid  character,  containing  a  variable  number  of  limpid 
vesicles  in  a  serous  or  gummy  fluid.  On  opening  the  sac  of  the  tumor,  these  vesi- 
cles escape.  A  cysticercus  does  not  usually  become  larger  than  a  cherry-stone,  and 
appears  as  a  cloudy,  delicate  vesicle,  which  is  located  on  tlie  very  contractile  neck 
and  head  of  the  animal. 

1.  The  echinococcus  has  been  found  in  the  frontal  bones  {Kent*),  iu  the  subcutaneous 
tissue  of  the  temporal  and  malar  region  {yfackenzu'),  and  in  the  orbit  {fAiwrence,  Btucumn, 
Waldhauer).  In  the  orbit  it  seems  to  prefer  the  upper  inner  angle,  but  usually  expands 
considerably,  and  so  causes  great  exophthalmus,  with  its  results.  It  is  always  inclosed  by  a 
capsule  of  dense  connective  tissue,  which  is  formed  of  the  compreHHed  stroma,  and  is  only 
loosely  attached  to  the  animal  vesicle,  so  that  the  latter  can  be  separated  from  the  former. 

In  Northern  Germany  the  cysticercus  is  met  with  quite  commonly,  but  in  the 
South,  as  also  in  Austria,  Francj,  and  {Switzerland,  it  is  very  rare.  The  youngest 
child  that  was  attacked  was  in  the  eighth  year,  the  oldest  person  was  in  the  sev- 
entieth year.  Hydatids  are  but  rarely  found  with  them  in  other  parts  of  the  body, 
or  the  tape-worm  in  the  intestine.  In  two  cases  brain  symptoms  pointed  to  the 
simultaneous  presence  of  a  cysticercus  in  the  brain. 

Cystercus  has  l^een  observed  in  the  anterior  part  of  the  orbital  tissue  {Graefe), 
between  the  lamelhc  of  the  cornea  (  Appia),  in  the  submucous  tissue  on  the  margin 
of  the  cornea  {Estlin),  and  repeatedly  under  the  conjunctiva,  near  the  palpebral 
fold.     (Bowman^  UOring,  Sichel,  Gniefe.) 


* 
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Wbois  til*  b^4«tL<l  it  •opflrfSci»l,  ftij*«ci*llf  mhm  tiodw  tb#  i^n}ot>eiit%,  it  U  oot  difficii 
dii||noiM<»t«  il  frttm  k  sitrij^k  cr** ;  tor  Uie  of>ii1ciiu  of  the  Utter  »t»  Tery  tli*r  id<J  i 
thmiiffh,  m  tlift  <5Jirtjufictirft  o*or  them  i*  uaiuiliy  tctj  mu  md  ftotiTmteuVar.  Tlif  hjd 
buwtfvc-r,  u  fffti«i™lly  Jiiuf*  ttpii^itte,  And  not  ynfri'itieiiiif  lu  U*^*d  *twi  BMk  c«ti  b<»  t]i*titt|uii| 
itm  A  dfnue  whites  fni4s.  Tb«  dq^Mllioo  of  the  Jit dj* tut  gf^n#ntllT  enaiia  grt»i  imt4ti(«i, 
nmult  yf  which,  hypifrjeniia  iiml  jiubiequeali/  i&BAmciiAtorjf  pmdncU  oeruf*  whjeticaiije  tt 
iti^  yf  iU»  oetffhJ^orrng  tiwuie  {Orar/t  J, 

Oyetioercni  one  on  £kr  uioro  ffeqnenlly  within  tho  oj©-    C^ntnries  ag*>  iti 
diflooveretl  in  flie  'mterlur  cham!>«P  (Sehott,  Tj>gau)^  ttnd  iince  then  numerong  tiii< 
it  have  b<fen  observed.  (Jfft<j ***?*«/*,  Ciin^ert,  Gnt^fi^  Hirtfhltr,  Mtndt.)    It?  fjiia 
?efltj  bowet^er,  is  tie  posterior  purl  of  the  <sve-WU.     Altlion^h  it  w,is  not  cli*cn^ 
heri?  till  the  nphth  Umosi^ope  ctttne  iiiTo  ub*.^  {dfcmHs^  Gm*ff)^  tt.ere  i?  alrea^^j  al 
list  of  Dpbthttlmoisoopic  obsefvutlon^  upon  this  anUji  ct     Opportunity  for  the  u\% 
ica^  emmiriatjon  of  ejea  In  whith  the  ejaticercna  was  de^ekipH  in  or  xnsd^frj 
rctiTi/i  iiiifl  often  occurra  1  {.SijA-riJfjiy^flr,  St^iht^^  Jtuohik'>fu,  Alf.  Gmr/f)  \  or  wl 
ft  6ubretlnal  oyst  TjI.    Wehrr)  or   a  hydatid  adherent  to  the  dioroid  iE^  M 
could  be  confiidered  aa  pro  hah  I  y  n  oyittcercui. 

Therv  is  good  r«««on  to  suppiMM  Ih&t  «ll  «y«tlc«r«],  Ih^t  tiik«  ap  their  iibode  in  the  ett^t 
to  dttvelop  in  the  toft^w^ar  part*,  but  soon  rtftdily  bore  through  and  g«t  into  th*tnnr»paii»nl  b 

TbttJK?  fijuiid  iti  the  auterior  dumiber  sMiti  to  proceed  from  the  irt».     Pftrt.  at  Uiitj  c 
Tfiitkli!  uimfcHy  rtnialna  titUeh^d  tfl  Ihelrrs,  although  torne  portionft  iu'«  fc^od  ffwe  in  tbtuqUi 

Cystirisrci  occurring  io  tbc  poiti*riof  pan  of  rho  ey«,  with  nir<?  extvpttons,  lirijjitisttf  ( 
retioM,  Tn  n  nuDiherof  the  ciV3)«3  ohfM^rreri,  the  anirnAl  etill  lay  under  ihe  ri^tina  niirl  wjl^  i>&ifl 
jitelv  C(krui*!(Cted  with  Us  tiftSHet  while  thr  ejorreftpondiftg  portion  of  the  ehrjnoid  w»'  prE>j»crrt>oa 
litlie  changed^  OF^Hi  ulso,  the  aainial  became  jLtta<?hed  to  ihia  point,  and  ineiipi^uljtLtLttf  «lll 
iMjffeTcr,  perforiiting  the  retini.  In  scjtqc  c«w*e«  tbo  perforatian  or  tt«  re»i]1t«  coyid  l^e  i#eiu 
ht'ad  i>r  the  iinimal  w^  soen  to  prptrude  from  an  opening  ia  the  elnfidy  retioa,  iind  fubvH|ii 
the  sMixT  which  doted  the  opening  irai^  to  he  %^^xx*  {G^i^/f^  S^h^t^^tr.}  But  vliere  tbt  t 
0pri?ui  tiad  alrendy  entered  the  ritreoiJi,  it  woa  usttailj'  attached  by  ■  cord  or  lube-hke  pn 

The  first  appcaranRe  of  cystimyrcua  !h  alniffst  nlwayi  acrompanied  by  fcrere  i 
tntion,  \vbiHi  iij^imUy  umisf^  a  lurir^^  do]>o^lt  of  inflanmiiitorv  pnnluct  a^iout  the  wir  | 
iiiuvb     n«.'utT  thn  luttiT  is  iisuiiMy  hi(l<bn,  jukI  is  nat  iniTiH'cHat<4y  iKTcrivid     Rtrt  | 
the  intlHiuiuHtinn  iisiudly  sul»>iidi'?4  t^^nm.  and  Ibf!  opiicitjcs  i.'l*'ar  \\\s.     If  lli^  v-^  1  :it 
Bttat'ks  uctHimpimj  inir  the  i?nlrnnce,  sitid  somewluit  biftr  [n-rforaliou  h»T^  suhrhi*4 
till?  t*yt*  bt'coimis  gmdiially  quii't  and  brnrs  Ibo  presence  of  the  worm  far  wt^ks  nod  [ 
tnontht?  witbiJUt  any  pftHi<Mdar  trnulilo.     Finnlly,  however,  the  p'lob^?  ia  dt^troj^d 
MS  w  mlc  by  iridixbnioiditiK     Tbi<  niuy  IfNul  to  PiiiipunJtiun  iiiid  ucute  pannplilhilr 
initio  i^rftiP^ifjger,  Jiicohxith) ;    ii:^iiiilly^   hinvever,  it   mt»vt*s   mtire   iiisitlioiisK;  ftod 
titially  Cims^^s,   soinetimi's  with  cxncerlmtinn?,   shrmkini^;   of  the  ^bdtt^  with  toial 
dctachtiirnt  of  the  retina.     Oidy  very  c  xrr[iiti(y/KHliy  doc^  a  worm.  *:il(Mr<d  m  lb* 
^it^eous  humor,  become  eneapsiiled  and  later  on  dies,  in  which  case  the  globe  and 
even  some  vision  may  be  preserved. 

The  sipns  of  iridochoroiditlH  usually  manifest  themselves  between  the  third  and  the  fif- 
teenth month  after  the  commencement  of  the  visual  disturbance.  In  some ca-*o%  the  reactirt 
intlammation  has  endangered  i\\^  other  eye  by  sympathetic  irritation  {Schir^iggr). 

I)«;id  cvstioerci,  moreover,  scnu  tii  l)e  well  born  in  shrunken  eyes.  The  duration  <if  life  of 
the  worm  is  unknown.  It  certainly  amounts  to  two,  perhaps  to  three  or  four  years.  Suppnn- 
tive  inllammations  of  the  gloVx'.  and  still  more  calciti cation  and  shrinking  of  the  cxudationi 
surrounding  it  ai)pear  to  be  injurious  to  it  ( (iraejc). 
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(r»-,s;;. — Srl,innc,\  iliid  ls<;7.  S.  124.— .1//'.   f^rnrff^  ibid.  18r.9.  S.  Hd,  K'll.— /,rr/r,off;   A.  f.  0. 

XV.  'J.  s.  2>^—/r,„(sr,  ibid.  XIV.  1.  s.r,:i— /../>,,-,  ibid  xiv.  e.  s. 22i.~/;.wAoA/,'i])id  xiv. 

:;.  S.  N'.l-  XV.  1.  S.  150,  17r);  kl.  Monathl.  1S7(».  S.  10,  'I'X—Itrrkilnfjfxnisen,  A.  f.  O.  X.  1.  S. 
ISO;  X.  2.  S.  ^\'l.~Wlh'oth,  Arch.  f.  Chinirgie.  XL  S.  2:;(>.  —  r-, ,-,///,  ilnd.  S.  2o4.— Aj/^'fJ^/'/Ty, 
Schmidt's  Ja'arh.  141.  Bd.  S.  ^>\(\  —  l,rhrn„,  ddd— /^</Av,  Oplith.  Hosp.  Rep.  IV.  S.  «.- 
I[»trhi>tson^  ibid.  V.  S.  00.  — ^V,^rr//,  \\\i,ren,  ibid  S.  isS,  :?;iO._,/.  /;.  A>/wA-,  brief!.  Mittheilg. 
—  r;nnjr^  A.  f.  O.  XII.  2.  S.  :2:;:;,  :?;;7,  2:50:  XIV.  2.  S.  KKi.— .V.7j;..s.N--r/o/r//.s7 /^s-,  ihid  XIV.  1. 
S.  S7. —L.ntdshrri/,  ihid.  XV.  1.  S.  2U).~Ku,,pp,  kl.  Monathl.  1S«;S.  S.  ;ns;  IN'.O.  S.  U»S;  Die 
intrai.eularcn  (asciivvidste.  Karlsruhe,  1S(;S ;  (\iitralhl.  18<'»(».  S.  720. — Rnthmuud,  I)t  nt.^he 
Klinik.  ISCm.  S.  sr..— J7;>orf/^  Ophth.  Beoh.  S.  o5 ;  Ueher  Synip.  Ophth.  S.  41— /."'.</"<'"/, 
7we  Falle  von  Sarcom  der  Orhita.   Bern,  1870. 
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Granuloma:  Virchow,  L  c.  80.  Vorlesg.  H  S.  390,  4^.—Chelitts,  1.  c.  11.  a  452. —/)<•«- 
nuirret,  L  c  S.  352.— Pamarc/,  Ann.  d'oo.  V.  P.  157.— Oraefe,  A.  1  O.  IIL  2.  S.  412;  VH.  2. 
a  24,  33,  31),  X.  1.  S.  2n.Stoeber,  kL  MonatbL  1864.  S.  S&i,'SM.—Stellwag,  Ophth.  H.  S.  877. 
-.Graefe,  A.  f.  O.  XIL  2.  S.  231.— L»n<-*^,  mrtchbertj,  ibid  XIV.  3.  S.  296.— /wano/f,  Pagen- 
•techer^a  kl.  Beob.  HL  S.  135.— i?M«i«<rWi,  Schmidt's  Jahrb.  141.  Bd.  8.  32i.—Colstnan,  kL 
MonatbL  1869.  S.  5S.—Arcoleo,  Congrfes  Ophth.  1868.  a  183,  l^.—Ulppel,  A.  1  O.  XKL  1. 
a  65. 

Carcinoma:  Virchoie,  L  c.  II.  a  196,  et  seq.- Sr^uA,  L  o.—Oraefe,  A.  f.  O.  L  1.  a  417, 
X.  1.  a  184,  206.— ylWAor,  ibid.  VHI.  1.  a  1^7.— Knapp,  kL  MonatbL  18ft5.  a  2^.—iitfffan, 
ibid.  1864.  a  8:J,  bo.— Hock,  L  c-Pagenstecher  und  Samiach,  L  c.  II.  a  40.— ryrar/c,  A.  f.  O. 
Xn.  3.  a  244;  XIV.  2.  a  106,  n^-Berthold,  ibid.  XIV.  3.  a  149.— /wanojf,  Pagenstecher'a 
kL  Beob.  IIL  S.  \^.—Hu1ke,  Schmidt's  Jahrb.  135.  Bd.  S.  203.— J/borcw,  ophth.  Beob.  S.  50. 
—Cla8»en,  Centralblatt,  1868.  S.  39;  Virohow's  Arch.  50.  Bd.  S.  TA.-Sichel,  Gaz.  m^d.  de 
Paris.  1867.  Nr.  Z:.— Rothmund,  Deutsche  Klinik.  1865.  S.  86. 

Angioma :  Rokitansky,  Lehrb.  der  path.  Anat.  I.  Wien,  1855.  S.  202-209;  11.  8.  315.  etseq. 
—Schuh,  L  c.—Danarquay,  Schmidt's  Jahrb.  112.  Bd.  8.  259-264.— r^f^'w^r,  ibid.  102.  Bd.  S. 
52-54.  114.  Bd.  S.  Z^fn.-Zander  und  Oeisder,  1.  o.  a  423-436.— J/ar^«'n;5i<?,  L  c.  L  P.  223-242, 
455.  '^7-m\.—/nmh/,  L  o.  L  a  220-22*.  376-580;  H.  a  417.— Chelvts,  1.  c.  II.  8.  428,  456.— 
SUUwag,  Ophtk  IL  8.  964,  et  Beq.—Graeff,  A.  f.  O.  L  I.  8.  420;  VIL  2.  8.  11.  19;  X.  1.  a 
Ifyi.—Schirm^r,  ibid.  VII,  1.  8.  119.— Szokahki,  kL  MonatbL  1864.  8.  326,  427.— .4mmo»,  L  c. 
IL  Tal  9.  Fig.  lO.—Schon,  Beitrftge  etc.  8.  204;  Handb.  8.  Ib9.—Abernethy,  nach  Mackenzie 
L  P.  227.  —  Witrdrop,  ibid  P.  239, 240.— Paw^i,  ibid.  P.  226.—BurM,  ibid.  P.238.— iT.  Jaeger, 
Roosbroeck,  ibid  P.  'S^S.—Foucher,  Schmidt's  Jahrb.  102.  Bd  8.  ly2.—Soler,  nach55ander  und 
Geissler  L  c.  S.  -^io.—Kempf,  Canstatt's  Jahresber.  1864.  IIL  S.  1^.—Xu9ineley,  kL  MonatbL 
1865.  a  244,  Schmidt's  Jahrb.  112.  Bd  8.  2eS.—Andrae,  nach  Fischer's  Lehrb.  S.  3iA.—Ad. 
Schmidt,  Ophth.  Bibliothek.  HL  8.  \74.—Bowman,  Schmidt's  Jahrb.  lia  B<L  S.  262.— 
Gendrin,  Ifnlke,  Xelaton,  ibid  8.  259.— Bell,  nanh  Mackenzie  L  c.  L  P.  237.—Bourgttet,  ibid. 
p.  490.  —  Trm'rr8,  ibid  P.  495.—Dalrymple,  ibid.— 497.— /o6eW,  ibid.  P.  Am.-Velpeau, 
Walton,  ibid  P.  m).—Brainard,  ibid  P.  f^\.— Guthrie,  ibid  P.  488.— ^'wrrow  dn  Viilardu, 
nach  Himly  I.  S.  370. — Pariah,  Americ.  Joum.  of  Med  Science.  18-U. — Soua,  Ann.  d'oc.  53. 
Bd  P.  241.— Po/««rf,  nach  Zander  und  Geissler,  L  c.  S.  427.—IIart,  ibid  8.  ^\.—Kuehler, 
deutsche  Klinik.  l?iG6.  Nr.  2».  —  Graefe,  A.  £.  O.  X.  2.  8.  55;  XIL  2.  S.  222,  22ii.— Reckling- 
hauxen,  ih'ul  X.  1.  S.  189;  X.  2.  8.  G±—Knapp,  Arch.  f.  Aug.  u.  Ohrenheilk  L  S.  1,  14; 
A.  £.  O.  XIV.  1.  a  21^.  — Czerng,  Billroth,  Arch.  f.  klin.  Chirurgie.  XL  S.  2:^0,  2^i4.—BHrtut, 
Virchow'H  Archiv.  50.  Bd  S.  SO.—Jtf'Clelland,  Schmidt's  Jahrb.  142.  Bd  S.  320.— />e  Ricci, 
CentralhL  ISC^O.  S.  45.— /?o>W/»,  Congrfes  Ophth.  18(38.  S.  U9.—Jfooren,  Ophth.  Beob.  S.  119, 
125.- Freeman,  CentralbL  1866.  8.  79S.—B<>ettcher,  Virchow's  Archiv.  28.  Bd  S.  400.— 
K'pesier,  il)ia.  40.  Bd  S.  Am.—BleMig,  CentralbL  1868.  8.  b7.—  WUliaiM,  Med  Record.  New 
York,  1-S(W.  III.  Nr.  52.—  Wecker,  kL  MonatbL  18(58.  8.  47,  4^'>.—Zthcnder,  \hu\.  S.  <.n».— 
Lawrence,  ibid  126. — Ileipin,  Deiormeaux,  Pasnavant,  (Hrai  del,  L^nori,  nach  Zehender  L  c. 
—Flirtehhrrg,  kl.  MonatbL  1868.  8. 153,  157.—SchieH8-Gemnifeu8,  ibid  1870.  S.  ry{\.  —  Collard, 
Gaz.  me'd  de  Paris.  lS6(i.  Nr.  3d.— Morton,  Prager  Vierteljahrschrift.  93.  Bd.  Misc.  S.  81.— 
Jfanz,  kl.  Monatsbl.  IMK  S.  182.-0.  Becker,  Wien.  Augenkl.  Ber.  S.  162. 

Jfgdatids:  Jfarkenzu;  1.  c.  IL  P.  S()0-S7\. —St  ell  wag,  Ophth.  II.  8.  1229,  1356.— AVnf^  nach 
Mackenzie  I.  P.  70.— rMwrence,  Btwtnan,  ibid.  IL  P.  m\.—  ^\'a^dhaHn\  kl.  MonatbL  1865.  S. 
:«5,  388.— /'7<r/i^/rr,  Seitz  Handb.  etc.  8.  552-558.— y/«mA/f?r,  A.  f.  O.  IV.  2.  S.  113.  — O. 
Becker,  Zeitschrift  der  Wien.  Aerzte.  18<i5;  Wochenbl.  S.  ^M^y.-Grm'fe,  L  1.  a  45:{,  etseq. 
L  2.  a  326 ;  IL  2.  S.  3:W,  3:J9 ;  lU.  2.  S.  :508,  et  seq.  ;  IV.  2.  S.  171  ;  VIL  2.  S.  48,  49.  52 ;  X.  1. 
8.205.- A;>/>m,  nach  Mackenzie  1.  c.  II.  P.  ^^.—Extlin,  ibid.  P.  m2.—B*>wman,  ibid  P.  803. 
Anmkg. — Sichel,  Iloring,  nach  Zander  und  Greisslcr  1.  c.  S.  417. — Svhott,  nach  Mackenzie  1.  c. 
IL  P.  803.— /x>.7rt/i,  ibid  P.  ^A.— Canton,  ibid  P.  868.  Mnide,  A.  f.  O.  VIL  1.  S.  123.— ror- 
Hti»,  Uber  die  Anwcndung  des  Augenspiegels.  Leipzig.  185JL  S.  9:1 — Schwiiggcr,  A.  f.  O.  VIL 
2.  S.  5;^;  VorlcB^n.  Ubcr  dm  Gebrauch  des  Augenspiegels.  Berlin.  WA.  S.  ^A.—Sntlbrrg-\Velh, 
Ophth.  Honp.  Rep.  111.  P.  324.— ./rtro6/co«,  A.  f.  O.  XL  2.  S.  148,  et  se*^.— .I/f.  ('<aeje,  kl. 
MonatbL  IS^'vL  S.  2;J'j  ,^2.— .1.  Webor,  ibid.  1S(U.  S.  22:1—/;.  Jaeger,  nach  Mackenzie  L  c  II. 
p.  m%  —  Ll*breich,  A.  f.  O.  I.  2.  S.  343;  Atlas  der  Ophth.  Berlin.  lsC»:{.  Taf.  7.  —  li»iHrh,  A.  f.  O. 
IV.  2.  a  iK),  102.— .Va//<-/,  ibid.  V.  2.  S.  \Ki.  —  Graefe,  A.  f.  O.  XIL  2.  S.  \7\.—IlirHchberg, 
Virchow's  Archiv.  45.  Bd.  8.  509.— A>?V<7^r,  kL  MonatbL  1867.  8.  m.—Mauthncr,  Lehrb.  d 


1.     Extraocular     Tumors. 

Accompanying  Symptoma — According  to  their  position  and  extent,  these 
tumors  cause  a  variety  of  disturbances,  which  greatly  modify  their  symptoms. 
When  on  the  eye-lid,  if  of  any  size,  they  may  interfere  with  or  entirely  prevent  the 
movements  of  the  parts;  if,  on  the  contrary,  in  or  under  tlie  conjunctiva,  they 
readily  protrude  between  the  lids  as  they  grow,  prevent  their  closure,  interfere  with 
the  conduction  of  the  tears,  often  displace  the  eye-lids,  or  actually  evert  them,  and 
limit  the  movements  of  the  eye.  If  they  grow  to  one  side,  they  cause  deviation  of 
the  optic  axis  and  diplopia,  or  they  impair  vision  by  partly  or  entirely  covering  the 
pupiL  If  they  grow  behind  the  tarso-orbital  fascia,  in  the  anterior  part  of  the  orbit, 
they  often  push  the  eye-ball  to  one  side.  Growths  deep  in  the  orbit  behind  the 
eye-baU  always  cause  exophthalmos.  If  they  lie  in  the  space  between  the  muscles, 
and .  the  latter  be  unaffected,  the  eye  is  usually  pushed  directly  forward,  and  its 
movements  limited  in  all  directions.  If  the  tumor  be  not  connected  with  the  eye- 
ball, but  separated  from  it  by  a  cushion  of  fat,  the  rotation  of  the  eye  is  still  around 
its  center.  But  if  the  tumor  be  attached  to  the  ocular  capsule,  the  point  of  rotation 
becomes  eccentric,  or  may  even  be  thrown  outside  of  the  eye.  If  the  growths  have 
developed  between  the  muscles  and  the  orbit,  the  protrusion  is  always  more  oblique, 
and  power  of  motion  seems  mainly  diminished  toward  the  side  of  the  tumors.  If 
motion  be  entirely  stopped  in  one  direction,  we  may  suspect  that  the  corresponding 
muscle  has  been  affected  by  the  growth,  and  this  would  show  the  inclination  to 
affect  different  tissues,  and  indicate  a  malignant  nature.     {Charfe.) 

The  exophthalmus  may  exist  for  a  long  time,  without  the  globe  necessarily  suf- 
fering any  permanent  injury.  Frequently,  however,  the  inal)ility  of  the  lids  to 
sufficiently  protect  the  eye,  or  the  laceration  and  compression  of  the  vessels  and 
nerves  impair  the  nutrition  of  the  globe ;  they  lead  to  intraocular  inflammations, 
often  with  signs  of  stasis  in  the  retinal  veins ;  to  hydrops  suhretinalisy  and  exception- 
ally to  detachments  of  the  choroid,  by  which  the  globe  finally  becomes  atrophic  with 
signs  of  iridochoroiditis ;  or  the  cornea  ulcerates  in  consequence  of  neuroparalysis  or 
of  intercurrent  violent  inflammations,  and  the  result  is  phthisis  of  the  globe.  Not 
very  uncommonly  there  is  developed  an  atrophy  of  the  optic  nerve,  either  primary 
or  de[)endent  upon  retrobulbar  neuritis ;  sometimes  the  optic  nerve  is  even  attacked 
by  the  secondary  growth  itself  and  destroyed. 

The  extent  of  the  exophthalmos  is  not  necessarily  in  proportion  to  the  size  of  the 
orbital  tumor  at  the  time.  Not  unfrcqucntly  one  or  other  wall  of  the  orbit  is 
worn  away,  destroyed  ))y  caries  or  necrosis,  or  drawn  into  and  affected  by  the  pro- 
cess of  proliferation.  Thus  the  tumor  may,  even  quite  early,  find  its  way  into  the 
nasal,  frontal,  or  maxillary  sinus,  into  the  pteregoid  fossa,  or  even  into  the  cranium. 
It  then  enlarges,  presses  aside  organs  lying  in  its  way,  causes  their  atrophy,  or  attacks 
their  tissue.     During  this  time  the  orbital  portion  increases  but  little. 

Very  exceptionally  tnmorB  grow  from  neighboring  cavities  into  the  orbit.  On  the  other 
hand,  tomora  that  have  developed  in  the  Hiirrounding  cavities  often  injare  the  eye-ball  by 
preasare  on  the  walls  of  the  orbit ;  they  contract  this  cavity  more  and  more,  and  finally  redno 
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it  to  m  fiisme,  and  flf»troy  th*   protruded  ^y^lmtl  hy  inUrimme^  wHh  itm  matrition,  or  ■ 

Treatment— 'nil'  lirst  iiidicatiyii  U  the  naucivid  of  the  tumur.  The  maifilM 
tbU  is  genemtlj  the  kiiifi\  S 

In  inm&U  {7j»rfl  ib«  aft-r«pt«t«4  ptmctturi?  ijid  empiyiAg  at  the  cArtty  »iilBc««w  p&fticoliH 
whoa  thti  intemd  wikU  ia  Anlikoquently  caatcrixvil.  tti  I&rgfir  Of  ft'te,  rfpeatec]  inj<M?tkiii  «H 
IrdtAtiiiK  rem(Kli<f»  liAvo  been  re^rded  at  lun^ftd,  eiip«ciudj:|'  wilk  ttbotmn;  cif  iodioe  &aix*m|ttfli|| 

b}'  dninsi^e.  fl 

u»dlr^i  oroM-wiH  and  heating  tbtnn  to  &  red  haat  ( Ma^maif}.  Of  the  Tn<ii%  def^y  iita^H 
puliAttfig  orbit*l  tnttiotH,  ond  cane  u  said  to  h^ve  <UJttppMf«^  ffp^mtauat^cul^  (  llrY^t/r  ^,  gtfcj 
fkre  HHid  to  hnvf}  been  cunsd  by  tho  (t»e  of  ergo  tine  and  Vt'.mtf  tini,  cold  appbeatioD* ;  a  li^| 
number  by  injection  of  coagulating  fiuick,  parrdcnlarly  the  »&itf|tiii?b!oride  of  iron  {Z^fn^i^^ 
Di^ta]  c!omprci^«ion,  accord  tng  to  Vacizetti,  hsm  rrndcred  good  itcrvice  in  «oEne  cajM!«!.  iin  ad^| 
ban  produced  no  effect  Th^  mott  c^tv^  or  eit  Icait  utiflfaetory  rt^Btiltsi  r^I  hi  SI  cai^f .  ZtAfn^M 
haFffl  been  obtahied  by  thf>  ligation  of  the  c«^ttd  artery*  ^till  till*  is  in  any  caw  a  very  hni^B 
oti«  opemtion.  Oat  of  a  (^oUrletioEl  of  586  caaea  { O.  Pih}  there  i^«idt«,  that  in  con««i|(U3Mifl 
the  ligation  of  the  c-Arotid  artery  abattt  4^  per  cent,  of  tbe^  patienti  die  aod-lCj  per  oent  rwOifl 
that  30  per  imnL  of  th&  patii?tita  Buffer  l^wii-disturbauctiv,  and  that  in  about  S  |ief  cnrnt  |ifl 
lyH«B  are  dereloped.  ^M 

Becfindary  growthH  may  be  removed  aomeHinea  by  ctauteriiJng  pa^tea^  if  th«*ry  ar«  fiupeffl^H 
The  Vienna  p&iit<3  or  chloride  of  «ittc  may  be  ernploycd.  Borne  do  not  limit  tbfrir  enifilofo^l 
to  Muper filial  tumor i«  but  uu  the^c*  cauAti<3s  aLio  to  thoroughly  de«trery  tbe  fluviiieimi^ly  tl^H 
trated  mw  mirf iio«  ev&n  down  to  the  IwtitjSi  after  extirpation  of  tbe  o'tbttiil  ttimor  i  SirhA^  ^^"^fl 
/^iirfwjff),  Hon-  recently  ihu  inttiroal  and  external  njie  of  chloride  of  pota^fclum  ha«b(MSl^H 
fipokeu  of^  eitjM^oially  in  epitlidiomn  of  the  lid  a.  Ptedget^  of  Unit,  impfrv^nrnted  with  a  im1^^| 
of  ehlorido  of  potassium  in  wat^^r  (1:15)«  Hhoidd  be  laid  upon  the  Itucnrtant  fturfacev  ^M 
renewed  three  to  four  tlmiw  a  day.  In  addition  aeven  graitiA  of  the  flrug  frhoold  be  tl^| 
inwardly  daily  In  a  wntery  Hcilutitm  (1:1  BO)  {Jfagni^  Stavrnhagen],  The  t^ausdj  awaul^lH 
aereral  month  a  to  effect  a  en  re.  S 

Tumors  ^^f  a  W^oi^iint  iihiimvCter,  which  urfi  sitnated  with  a  pedjc^  very  auperficially,  ^H 
iiotnetimefi  ako  bo  oured  by  ligution.  ■ 

Gc^nrfsilly,  f^\lir|intMm  i^lnmld  hv  uncb^rtnken  «m  ?Kxm  a^  pfis^i)di\  (SfM^oi.illy  intnw 
tuniurs,  \\h\i'h  ('(»iitinm^  tu  ^^nm';  for  it  'm  not  t;iiijjily  a  fiiicNitioti  of  iivi^idinij  or 
riiTVfivin^^  irijiirii's  tlint  wv  hvhiii  intiittiHl  mrchiinically  n}nm  uv\i*hUunu'^  or^mi} 
Tli(/  iXti'ni  tbiiiiriT  lli''^  in  Mic  nftcii  ra]»id  inft'ctitm  of  tln'  MiiTotmtlin^  paets,  in  thftj 
soittfHn^  of  jj^cnn:*  nf  tkt^  tliscns^e*  nnd  tlunr  dcvflopinrnt  to  nt*\v  foci.  Htc  Jippi-^ 
Ti ntly  htnigii  KKptM  tif  fi  tumor,  which  i^^  [>rrcoptihly  growini:,  ^^houlit  not  tao* 
ih'hvVH  for  it  is  rfrt^dn  thrif  btnifj^  tiimors  that  liavc  lon|T  rn*iHtiltitnl  tinrlianL''<^Hi  and 
iiuiitjunonF?,  r^fti^n  rlu^n^i'  tlii'tr  fhiinH'tir  sudtji  nlj,  rmrl  luninif  i/xcHi-din^ly  tiif*<^] 
tjnus.  Hut  it  iH  iri\]Hi<'iiMi'  to  droide  thi'  tlti^i*  ivhrn  thi^  niifoittiuair  tluiiiifo  irtll 
onnir,  and  if  infii  tmn  (pf  Ihc  ni'idil>orinLr  piirta,  or  di^Hrnoniilinn  fjf  thi'  ;it  rm^  hii 
ontr  sii  in,  tin'  u]k'nttion  \^  iisuhLIj  \Tithont  I'ln?  lit.  jis  lli-*  mn^  fori  hunlty  I'ttf^ 
thi'msf^lvr^  at  fimt*  aiul  hrnc«t'  are  rt*a<li!y  ovt^rlookid,  or  insiy  tvL-ji  inis^  in  plaoil 
wlicrc  tlu'V  c.-m  not  Ix'  rcMclird.  Ilcnce  relapses  readily  occur,  whicli  pn»irri->*  very 
rapidly,  and  usually  kill  the  patient  in  a  short  time. 

If  the  niali^naney  of  a  tumor  becomes  certain  l;y  its  afiPectinLT  a  wf /■///;/  (»f  tissues 
lyiuj4"  near  each  othei-,  or  if  it  has  already  attacked  and  ]>erforated  hard,  tendinous 
or  ]>ony  \valls,  tliere  are  most  pr()l>a])ly  scattered  secondary  foci,  and  the  >ue(t'ss  of 
an  operation  l)ec«)mes  mei«'  chance;  if  a  numher  of  foci  alieady  ]>e  well  dcvelojK'd, 
or  if  the  lymphatic  inlands  l)e  swelled  ;  sliould  the  orioiiial  tumor  have  attaiiuMl  con- 
siderable tize,  and  should  ulceiation  have  bct  in;  or  if  cachexia  have  ^lu>^vn  itself 
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an  operation  should  be  declined,  for  it  will  hasten  the  process,  and  the  probably 
short  life  of  the  patient  will  be  still  further  curtailed. 

A  chief  rule  in  operating,  especially  upon  suspicious  or  manifestly  malignant 
gro\i-ths,  is  to  remove  all  the  affected  parts,  not  leaving  even  a  trace  of  the  growth. 
Hence  the  incisions  must  always  be  made  outside  of  the  tumor,  and  must  be  car- 
ried l)eyond  the  parts  evidently  aifected.  Where  the  growth  has  extended  into 
cavities,  so  as  not  to  permit  a  complete  removal,  we  should  not  operate.  Of  course, 
the  incision  must  dei>end  on  the  ])osition  and  extent  of  the  roots  of  the  tumor.  We 
may  presenile,  as  a  general  rule,  tliat  each  stroke  of  the  knife  should  be  made  with 
the  view  of  causing  as  slight  a  scar  as  possible ;  especially  in  operating  upon  pseudo- 
plasms  of  the  skin  and  conjunctiva  should  every  incision  be  so  made  that  the  opening 
left  may  ])e  covered  by  contraction  of  the  neighlwring  parts  without  much  straining 
so  as  to  afford  the  most  favorable  conditions  for  union  without  suppuration. 

a.  Dermoid  tomors,  seated  on  the  margin  of  the  cornea,  should  be  seized  and  drawn  forward 
with  the  forceps,  and  cut  off  by  a  cataract-knife.  ( Graefe. )  Any  part  remaining  above  the 
surface  of  the  cornea  may  be  removed  by  the  curved  scissors.  If  the  wound  should  granulate 
too  much,  we  may  cauterize  it  with  nitrate  of  silver,  and  subsequently  apply  tincture  of 
opium. 

h.  In  cancroids  of  the  scleral  margin  it  is  advisable  to  incise  the  conjunctiva  at  a  distance 
of  at  least  a  line  from  the  border  of  the  secondary  growth,  then  to  draw  the  latter  forward 
with  the  forceps,  and  to  remove  it  by  long  incisions  with  a  cataract-knife  in  such  a  way  that 
the  incised  surface  lies  in  healthy  corneal  and  scleral  tissue  throughout  its  entire  extent.  In 
order  to  cover  up  the  loss  of  substance  of  the  conjun<^tiva  and  to  avoid  the  excessive  formation 
of  granulations,  two  four-cornered  flaps,  proceeding  from  the  edges  of  the  wound,  must  be  sepa- 
rated in  the  conjunctiva,  of  which  one  is  directed  obliquely  upwards  and  outwards,  the  other 
obliquely  downwards  and  inwards,  and  which,  after  they  have  been  dissected  up  from  the  sub- 
jacent layer,  are  drawn  t<^ther  over  the  raw  surface  of  the  sclera  and  united  by  sutures, 
iKnapp.) 

c.  Epitheliomata,  which  grow  in  the  skin  of  the  lids,  demand  extirpation  together  with 
their  roots.  As  long  as  these  do  not  extend  very  far,  it  will  as  a  rule  be  easy  to  cover  the  raw 
sur&ce  by  drawing  together  the  neighl)oring  parts  without  causing  essential  deformities  and 
^disturbances  in  function  of  the  lid.  If,  however,  the  growth  has  reached  a  certain  extent  and 
has  gone  somewhat  deeper,  the  covering  of  the  loss  of  substance  will  then  generally  be  difficult. 
To  this  end  many  ingenious  methods  of  blepharophvity  have  been  recommended.  {I fanner^ 
Kitnpp. )  Still  it  is  very  doubtful,  whether  they  answer  the  purpose  and  are  worth  the  trouble, 
«s  the  epithelial  cancer,  if  it  involves  a  large  extent  of  the  lid,  always  returns,  and  then  usually 
advances  very  rapidly. 

d.  Tumors  lying  close  under  the  skin  or  conjunctiva  must  be  exposed  before 
c*xtirj)ation.  A  linear  incision  is  often  sufficient  for  this  ])urposo.  This  is  bi  st  made 
l»y  lifting  a  fold  of  skin  from  over  the  tumor,  and  cuttin<r  it  tlirougli  in  tlie  jiroper 
<lirection  with  a  l)istoury  or  scissors.  If  the  tumor  is  lar^e,  a  cross  or  X-shuped 
incision  may  be  required.  But  if  the  tumor  \k\  anywhere  julhercnt  to  tlic  cover- 
ing, it  is  lK.»st  to  include  the  adherent  integun\ent  between  two  elliptical  incisions. 
Then  th(^  rest  of  the  covering  is  to  be  dissected  off  from  the  tumor;  this  is  to  be 
ss^'izf^l  with  tootlied  forceps,  dniwn  forward,  and  the  whole  of  it  carefully  removed. 

In  ahfj'urmnUi  of  the  lids  in  which  great  bleeding  is  to  be  feared,  the  ring- forceps 
of  Desmarres  may  be  used,  wliich  by  compression  of  tlie  vessels  renders  the  operation 
essentially  easier.  (Stacnihifjm.)  If  the  growth  has  been  removed,  the  edges  of 
^he  wound  are  to  be  united  by  strips  of  plaster  or  bett<T  by  fine  sutures,  in  case  the 
operation  was  commenced  from  the  external  covering,  and  a  light  pledget  of  cotton 
lx)und  uiK)n  them,  in  order  where  possible  to  bring  about  union  of  the  cavity  of  tho 
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wound  by  ftupt  Intention.    Where,  toowfjvttr,  mch  a  fnwtmMf'  mmalt  U  fit^in  i 
brgiuning  not  to  ]»^  lioptnl  Uyr^  lU^  mtrfHiiK^tian  of  a  l^iit  of  rb&r^ili'  ma**«  null 
forgotten.     A^  for  the  rt*t  tU**  bimdiigi*  rcmuu^  tWauoc     3f  the  MK^nckxy  ^;mwi 
WHS  txtirfitttr-d  from  the  ronjuuctirtil  tiurfat^,  iutims  arc  aaVr  itidimtrv!  tn  tmlfl 
or  cmtneil  iiic!is*d  vtouimJ^  and  iiitMt   In?  iiiudi'  by  the  ftrn-sit  silk-thremf!  tmfl  i 
rewiovt4  ei»  soon  «s  ptwuiblp.     Tin-  prt*tt4'fivi*  biindrti^i*  lliuu  ha*  tl%e  rfft-rt  of  jro|i« 
lag  the  niovetnrnt*!  (4  the  \\6m,  thi>  dbitlaei'niml  tif  Mu*  edgm  of  the  conjimrtii^ 
wound,  etc.,  tiiid  tonwf|i3f*ntlj  of  faToriii^  the  cum.     Ifltfoditctimui  of  tcnu  aiti 
be  avoided  imcl(;r  such  coaditiona. 

ry*t«,  lyiiig  Tmdtrr  Ihir  oonjimctiva,  oftfin  ipnnp  qqI  ■ponfeait«oiut]r  finom  tli*  *tiTd«pt| 
noon  ji»  tb«  ttifsrnltrtLni?  oi.'«<t'  thein  b»^  been  diviilcd     Tb«  Hi&tisd  bAiJs  dp  vtry  (|fui^klj, 
the  cyAt  rTiptiirt!^  duiloj;  the  operation,  ftod  if,  tm  *o«4i{ml  of  tb»  d^lieacjf  of  thecjr«i^i 
be  difficult  to  TcmoTir  it,  we  may  refit  uLtufied  with  »  fitt^lftl  nasna^il,  without  ; 
td  it»  tDtum*    Bttt,  for  gf e*t<jr  oertAitity,  we  may  c»iitmie  the  rcoj»ii«  of  th«  mc  wiUv  i 

of  lUveT, 

^.  In  growthji  origitmting:  deeper  tn  the  orbit,  exttrpntion  it  more  difiinjlt, 
mow?  Iniix^nitire^  piirttcukrly  when  the  tnmorE  are  growing  rapidly.     It  ]»OMdi 
the  extirpation  should  he  tufide  through  tli<?  s*kin  of  the  lid,  ms,  when  made  thn 
the  (wmjuijctivs;,  it  h  more  difiif ult  tmd  objpftttmnbh*  from  the  n^tltin^  rirali 
An  inc'isicm  should  be  made  over  the  most  protiiiiu*nt  p»rt  of  the  swi^UingH  |i» 
to  oue  of  the  bony  walls  of  the  orbit,  ond  ejiposjTj^  the  enrfAt4*  of  th<*t«mon 
tXui  lattLT  is  lar^,  a  scf'ond  inei&ion  sUouid  \)v  tuudt%  jieriK'mtiruliLr  to  tht.' 
fofUiitlg  a  X"^^^*^pt.^l  wound*     The  coverings  eUould  be*  suiiiciiaitly  rrmovcil,! 
lumur  seiKed  with  toothed  f^jroepe,  diB^wa  forward,  ftjui  freed  from  its  attudin 
by  tlie  knife  or  aeiftsors. 

If  the  j>i?eudoplaBrn  be  attached  tci  the  ppriosteiiin,  nnd  this  be  nmch  swelle 
speuLi  adyisahle  to  Bhave  off  the  affeeted.  jjortion  of  it.     If  the  bone  ^em  : 
diseased,  part  of  U  slioiild  l>e  chipped  out  with  a  chisel.    Tliis  is  ril>!Solutely  rw|U 
in  growths  of  t\  Bti^pieioim  or  manifestly  nndignant  character.     In  cy^ta,  ou  th«  < 
traiy,  it  makes  no  dillVrcnee  if  pitrt  uf  the  ^ai'  nmaiii;-.  as  this  is  remt^vwi  hj  ^h 
qiient  sup|>nmtitm. 

Miiny  enqihiy  the  prVNtr  of  el  don  do  t»f  /ine  t\9  rt  enl^s^titute  nnder  wueh  ntjidirirt 
{SirhfL  Liitpntm,)     Still  it  \h  doal>tful  whi-thrr  thi>^  niihirt'ci's  tht-  puqms^:'. 

Do  rill  «f  thr-  fijieration  the  eye  must  be  carefully  handled,  and  pn>teehil  ftt 
injury.  It,**  i'Xtirjtation  is  not  retjuiit'il  a^  hiug  iv^  its  eun^itituenL'S  have  \mdi.rininPDft 
maTr  rial  ihaiiiriv  and  is  uuly  justitiabh^  wlivn  the  pst^mlophisni  cnnn^jl  br  rriuo™ 
withifOt  it.  Bnt  in  far  th<"  greater  nunibir  nf  eaf^es,  es]>i'eially  whi-n  the  tniaorll^ 
ontsiih^  of  ihr  intemiuseuhar  ^]mv<\  the  eye4ndl  fan  and  shsoihl  bi^  prt-si'rvfd.    Tin 

ITCMr^sit  V  itf  brvin-j  burr  li  liirL,^^  puTl  itf  tlif  M-lnlir  fLu-.  in  it  fi  inlrr  tbi-  1.---  usnw-fl- 
tivc  for  cxpcriciu'e  tcaelics  tliat.  even  under  sueli  eirt-umstanecs,  tlir  eyi-  ivA  onlj 
retains  its  shape,  but  part  of  its  funetional  power  may  again  return  aiul  bo  rttaimd. 

AVlicn  tlic  tumor  has  been  removed,  and  tlie  liemorrliage  eheeked.  the  Avound  in 
the  skin  sliouhl  l)e  united  by  sutures,  exeei)t  a  small  sj)aee.  Through  the  latKT.  a 
j)ieee  of  lint  should  be  passed  to  the  bottom  of  the  wound,  to  insure  an  escape  for 
the  }>us.  Otherwise  tlie  treatment  is  tlie  same  as  for  other  deep  wounds.  Usuallj, 
granulations  soon  form,  whieh  till  up  the  eavity,  and  appear  at  tlie  outer  opcniui:.  till 
cicatrization  terminates  the  process.  Not  unfreqnently  sinuses  remain  fnr  years, 
which  con^tantly  secrete  i)us.  and  will  not  close.     This  often  happens  without  the 


,  anu  oiaer  luci  oi  lue  uiseaac  can  ue  luuiiu  in  tne  oruimi  ceuumr  iissue,  it  is 
risable  to  remove  the  globe  and  the  whole  of  the  degenerated  fatty  cusliion. 
extirpation  of  the  eye-ball  and  its  fatty  cushion  is  always  to  be  done  under 
iGB,  because  of  its  painfulness.  One  assistant  must  attend  to  the  anaesthetic, 
bolds  the  head  of  the  patient,  and  keeps  the  lids  as  far  apart  as  possible ;  while 
mdertakes  the  arrest  of  the  hemorrhage,  which  is  usually  great     To  widen 

as  possible  the  approach  to  the  orbit,  and  to  facilitate  the  manipulation,  in 
968  it  appears  advisable  to  divide  the  external  commissure  of  the  lids  by  a 
al  incision,  as  far  as  the  edge  of  the  bone.  Then,  with  his  left  hand,  the 
'  seizes  the  globe,  or  the  protruding  tumor,  with  toothed  forceps,  and  draws 
rd  and  upward.     When  this  has  been  done,  a  strong  knife,  slightly  curved 

the  edge  and  flat,  is  to  be  introduced  to  a  depth  of  more  than  an  inch,  close 
one,  near  the  inner  or  outer  canthus,  and  cut  around  below  the  eye,  to  the 

the  other  canthus.     Then  the  forcei^s  are  to  be  depressed,  and  the  mass 

by  them  drawn  forward  and  downward,  to  enable  the  operator  to  cut 
le  angle  to  the  other  above  the  eye-ball.  Then  it  may  be  drawn  forward 
rably  with  its  attachments,  and  scissors,  strongly  curved  on  the  flat,  passed 
ato  the  lateral  part  of  the  wound,  opened,  and  the  optic  nerve  divided  at  one 
!  some  attachments  still  remain,  they  are  readily  divided  by  repeated  cuts  of 
ion,  and  thus  the  growth  and  globe  are  to  be  removed-  Then  the  lachry- 
nd  is  to  be  seized  with  the  forceps,  drawn  out,  and  separated  with  the  knife 
on.  When  this  has  been  done,  the  surface  of  the  wound  is  to  be  most  care- 
camined  with  the  finger.  Where  any  diseased  tissue  is  found,  it  should  be 
down  to  the  bone,  and,  if  necessary,  the  periosteum  scraped  off,  and  even  a 

the  bony  wall  cut  out  If  the  cancer  presses  through  one  wall,  wc  may 
i  to  draw  it  forward  with  the  forceps,  and  extirpate  it 

hemorrhage,  profuse  as  it  generally  is,  is  usually  easily  stopped  by  injections 
irmt^.  The  orbit  is  then  to  be  tamponed,  to  prevent  the  secondary  hemor- 
rhich  not  unfrequently  occurs.  This  is  best  done  by  filling  in  small  wads  of 
,  carefully  pressed  against  each  other,  over  which  the  lids  are  closed,  and  a 
md  of  charpie  laid  on,  and  a  bandage  applied  tightly  to  keep  the  compress  in 
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uid  ooMsiooA  fche  form^lion  of  plagH,  which  miglLt  teadilj  prore  inJiiTioiu  vben  in  f^  reiidi 
at  tbe  haaii  of  this  hnun. 

The  liimdngc  should  not  be  removed  for  two  or  three  dajs»  that  is*  wntil  !.ti|j. 
Ijumtion  twynns.  Usuiilly  it  ia  to  be  worn  till  the  orbit  is  covered  with  u  Invtr  o! 
^mulation^.  3IuAntime  the  jjatient  ib  to  be  treated  m  if  BeTemljr  wounded,  and  we 
must  tfsin^cijilly  endeavor  t(^  moderata  the  local  infiamnmtion  uid  jmy  se^'ctie  ferer 
that  may  occur. 

In  fiotDfl  tare  caB««^  tratmiatic  menitigltiA  ooenrx  after  eTiirpftiLon.  From  it*  Biippuriiltv« 
obaraijler^  it  iiKslui*3fi  to  iia^amf  u  very  jK^tivccoiirae,  in  which  tb«  tjiucal  sta^c^  are  loet  niglii  ci 
Tbf}  pxihm  iH  vury  rapid,  the  local  tt^iup^rature  iiicr«a«e<l,  the  headache  VK'ty  at^^re,  und  t^ 
miud  alotidy.  Then  fiymptoms  of  pmialysiii,  general  o<jlla|j0C^  and  death,  iKPon  oocar.  It  ti  nnly 
ponsiblfi  to  nta^ter  the  pt^o^A^^  at  iti  vi'ty  ccrmmt^noem^^at,  by  Kt^otig  aiiitipblogistlai.  ^'cf•^ 
theleAfi,  the  oootureace  of  aupparation  at  the  edgeH  of  the  orbit<al  woiiud  MMmm  to  faavw  aliett^ 
ficial  effects    i^fj^ae/^,} 

"Wlieii  the  danger  of  eocoudary  hemorrluige  is  orer,  and  thtj  orbit  ayirerwl  with  i 
layer  of  gmnulationE^  the  baadage  may  be  omitted^  tuid  thti  trealnieut  titullt*tj  t» 
syringing  out  the  cavity  seveuil  tiiaci*  doily ,  till  dcatnsuitioii  h  comjilfU*,  'ITib 
often  occurs  in  a  short  time  ( witluu  fourt<3t*o  days),  especially  when  large  |Kiili«jii? 
of  conjunctiva  have  l>eeii  preaerved,  which  coutmct  luid  clofie  the  orbit  anU?iiotly, 
like  a  curtain,  thus  greatly  dluiiuibhing  the  extent  of  tlie  woimd* 

Sliuuld  the  process  ot  ^anulation  be  retardedf  or^^houLd  it  Ixjoooie  too  luxuriant, 
accoiiipanied  by  profuse  proliferation,  or  if  the  gramulations  themselvtv  H|H>i«r 
llabby,  palCj  very  Boft,  etc.,  local  irritating  remedies,  such  aw  tincture  of  0|fiiiBi,     J 
nitrate  of  uilvcr,  eta^  should  lie  us^  I 

1^.  If  tiie  o]*emttua  be  gi^eu  up  aa  useless^  we  must  nender  the  paiiiful  condition      ' 
of  the  patient  as  bearable  an  |)o8!iiljle,  and  lengthen,  as  much  as  may  be,  Ivh  mvsvt- 
al)lc   existence.     The  local  treatment  then  required  consists  in  guarding  against 
injurious  influences,   curetully  cleansing  the  part,  by  washing  it  frequently  durirg 
the  day  witli  lukewarm  water,  and  wearing  a  suital>le  bandage,  partly  for  protection. 
partly  to  hide  the  horrible  condition.     If  hemorrhages  occur  later,  compresses,  wtt 
with  dilute  chlorine  water,  may  be  used.     Wlien  pieces  of  the  cancer  have  begun  to 
fall  off,  it  is  customary  to  use  powdered  charcoal  to  absorb  the  bad  gases.    More- 
over, the  avoidance  of  Ijodily  and  mental  excitement  is  to  be  recommended,    (old 
compresses  are  used  with  advantage  for  local  intlanmiations,  especially  when  a 
decided  increaiie  of  temperature  is  perceptible.     Narcotics  are  occ^isioually  service- 
able against  severe  pain.     A\'liere  there  is  much  fever,  digitalis,  aconite,  and  sovi^^* 
times  quinine,  are  useful.     If  exhaustion  of  the  body  shows  itself,  preparatioo*  ^^ 
quinine,  easily  digested  nutritious  food,  and  a  moderate  amoimt  of  beer,  uia^  ^* 
used. 
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2.     Intraocular    Tumors. 

Aocompanying  Symptoms. — Growths  occurring  in  the  posterior  part  of  the 
eye  always  cause  disturbance  of  vision  very  early.  All  perception  of  light  is  often 
loet  quite  soon,  or  indistinct  perceptions  remain  at  some  points,  and  disappear  as  the 
disease  progresses.  In  many  cases  it'  is  the  monocular  l)lindne8s  that  calls  the 
patient's  attention  to  the  disease,  for  the  tumor  may  develop  and  attain  considerable 
size,  without  causing  any  otlier  difficulty  or  changing  the  appearance  of  the  eye. 
Frequently,  even  careful  examination  with  a  dilated  pupil  and  the  ophthalmoscope 
is  necessary  to  perceive  the  growth. 

Retinal  glioma  in  its  commencement  appears  under  the  form  of  an  opacity, 
either  diffase  {Kiutj^p)  or  separated  into  numerous  large  and  small  deposits,  tolerably 
sharply  d(;fined,  from  a  bluish  wliite  to  a  deep  white  color,  destitute  of  any  admix- 
ture of  yellow,  whicli  is  interspersed  usually  very  early  with  a  few  denser  nodules 
projecting  distinctly  forward,  leaves  the  retinal  vessels  free  in  spots,  but  veils  them 
or  entirely  conceals  tliem  in  spots,  and  not  uncommonly  ))ecomes  vascularized,  so  as 
exceptionally  to  ret,enible  red  granulations.  Tlie  prevailing  white,  saturated  tint, 
the  opacity  of  the  intiltration,  the  smoothness  of  the  surface  of  the  tumor,  and  the 
absence  of  all  appearances  pointing  to  inflammation,  particularly  the  absence  of 
striking  opacities  in  the  vitreous  humor,  then  combine  to  cause  us  on  the  one  hand 
to  doubt  the  existence  of  exudative  or  hyperplastic  forms  of  neuro-retinitis,  on  the 
other  hand  to  render  a  strong  reflex  j^oissible,  which  is  obtained  particularly  with  a 
widely  dilate^d  pupil  and  by  a  position  favorable  to  the  light,  and  causes  a  shining 
of  the  fundus  of  the  eye  with  an  intense,  l^rilliant  white,  metallic  glistening.  It  is 
usuaUy  this  very  remarkable  symptom  wliich  calls  the  attention  of  the  persons 
around  the  affected  child  to  the  existence  of  the  affection  and  excites  an  investigation, 
which  almost  always  proves  the  existence  of  almost  complete  blindness  of  the  eye  in 
question.  With  progressive  growtli  the  tumor  presses  closer  upon  the  optical  axis  and 
can  then  always  be  distinctly  seen  with  the  naked  eye.  As  a  rule,  the  portion  of  the 
retina  in  question  is  very  early  lifted  up  to  a  wide  extent  from  the  clioroid,  and  in 
some  cases  advances  as  far  even  as  the  posterior  surface  of  tlie  lens ;  the  detaclimcnt 
of  the  retina  is  ofte*n  even  total.  The  unusual  situation  and  fonn  of  the  detached 
portion  of  tlie  retina,  the  eccentricity  of  the  funnel-axis  in  total  detachment,  the 
intensely  wliite  color  and  the  opacity,  as  well  as  the  superficial  smoothness  of  the 
detached  retina,  projecting  in  places  like  nodules,  then  give  sufficient  proofs,  in  con- 
nection with  the  peculiar  arrangement  of  the  choroidal  structure  perceptible  upon  it, 
for  distinguishing  the  condition  from  a  primary  hydrops  subretinalis.  In  addition 
to  these  we  have,  as  diagnostic  aids,  the  continuance  of  the  normal  or  even  the 
demonstrable  increase  of  the  intraocular  pressure,  not  uncommonly  the  development 
of  an  actual  glaucoma  with  all  its  characteristic  signs,  that  is  to  say,  a  combination 
of  symptoms  such  as  is  scarcely  ever  observed  in  children.  Further  on  in  the  course 
of  the  disease  intercurrent  inflammatioiLs  then  appear  in  the  fonn  of  iridochoroiditis, 
which,  when  they  do  not  lead  to  suppuration  and  perforation,  sometimes  cause  a 
temporary  shrmking  of  the  globe. 
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Tbti  usmpetny  phtbiaU  i»  not  &iwiL>-B  oann(?ctert  with  »  »mfcing*iii  of  th«  nlolw.  Ibci 

aomotitQCfl  even  foond  ratbtsr  a  HUgbt  buljfing  forwaril,  witich  th^a*.  m  ooimwjtiuu  with  tlie^ 
ej£Oiir«ive  limitatiotiB,  betrnyB  the?  tnuiHinhiflkm  vf  Uw  glim^a  ttithfri  ri^tr^buJlAr  «lnictiu«,  ot^ 
leftit  tm  exic»rmou«  mSll;r&tion  of  the  anterior  iieotiini  af  th«  optio  utrrtK     (^r«^0j 

Sarcoma  appimii*  in  th*?  iris  in  the  form  of  lircjwniah  or  bbf  k  iu)du1#«s  mora=s!^ 
leas  vaaculftriiftfcl,  wbicb,  having  Ihtir  roots  id  tiie  purt^nchjnm  of  thtt  irk,  [jroi 
into  thu  anterior  chamber.  Choroidal  sarooma  prtaentd  itself  In  tiu'  i?i>mmitH?«mi 
iisTially  as  a  lenlicutar,  flatly  lying  tumor  of  li  retldifeli-gmj  or  br»wnisU-rcd  i 
upon  the  generally  snHJolb  siu-faee  uf  widcb  u  rieli  ViiscuLiir  network  and  T^j^ 
hemorrhagt^  are  often  seen.  (Kmjpp.)  TJiIh  }ft  fn?iiuetitl;r  Btpottt*cl  trr  sttidded  ^ut 
Uiu  remains  of  the  diaiint<?grftted  epitbeJiun**  and  rven  dull  l>lack,  if  tbu  F*?^*i(^ 
werci  Very  nbundanl.  In  .so  far  &&  it  alwayft  rellwts  motv  light  Unin  theno^-n,^ 
cii oroide  the  fundus  appears  vtsry  smoky,  shimmerin^f  Into  gret^n,  oi  m  bright  eoJoj-* 
ing,  reddisii  or  whitiE»]i  graj,  and  under  favorably  condition h  gliisiteatliig  dSfiUj. 

■Whei^  the  eboroUid  Mftrooma  quickly  \ead».  to  udhtjatoEi  uf  the  ri?titi5  urith  tht  (?h(?roi(i  uut, 
bohig  traiiitfortntHl  inti^  IfltonarcHjmm  gruWB  through  tho  r«tma>  thcs  ii|j;H<Ai-tj]iH«fl  ju£  vt'f;^  tlmiUt 
tci  thoMc  of  i>iirc  rctiiittl  gligmf^  unlent  we  att<:mpt  to  mmke  a  dintirK'tuiti  in  thn  fui  ttral  m 
Homn  CAMCH,  tirej^lar  light-oulcinHl,  aoii-«leTst«rl  itpntd  havt^  booa  ob*orvcd  tuidcr  the  VQil-iUo^ 
«i|iaqii43  retiEiA  Ln  the  neigh  borhtwd  of  the  cIoat  wMt0  ttuncir  ( Ofiif/^i^  whwk  are  wilhiODt 
dt>abt  to  be  ref erred  to  partial  doitniotion  of  th«  ubufuiiUl  Up«tiim. 

On  tiic  whole,  it  is  merely  an  except! onid  case  when  the  clioroidal  iareoma  m  lH     ] 
comiaenceinent  is  |jercvived  as  aijeh,     Aa  a  mle,  thi?  retina  hecouies  detaf  IhhI  Aud 
opaque  ttu-onghont  a  wide  extent  very  wirly  in  th<*  dimiiise,  io  that  the  lumor  is  ct«D-    j 
pletely  coneeiili'd.     Only  wht^n  the  bitter  jocreiij^ei*  in  nisftc  doe?*  it  aguin  coim'tolit     ] 
ag^dinttt  tlie  retina*  and  may  &hine  tbrtiu^b  with  il;^  redcUsb-sj^niy,  bruwiiisb  or  Uidk    <| 
color,  in  case  the  retina  is  not  too  opatjue  and  thickened  by  inflammatory  proccssi*s. 
Before  this  is  the  ease,  tlie  unusual  situation  and  fonn  of  the  detachment  of  the  rttiua 
furnish  grounds  of  supposition  for  the  existence  of  an  intraocular  pseud ophism. 

In  atUlition,  moreover,  there  is  often  found  a  considerable,  and  at  the  same  time  invgnlar 
dilatation  of  the  pupil,  which  is  not  the  case  in  simple  detachment  of  the  retina.  Moreover,  a 
peculiar  kind  of  vascular  injection  is  sometimes  observed  in  the  region  of  the  episclera  and 
conjunctiva,  a  single  quadrant,  a  half  of  the  sclera  appears  covered  with  cq^rse,  cont<irt<?<l 
veins,  fieely  anastomosing  with  one  another,  whilst  on  the  remaining  portions  of  the  ext<>rnal 
surface  of  the  globe  the  congestion  is  but  slightly  or  not  at  all  pronounced. 

More  decided  |)oints  on  which  to  base  a  differential  dia^rnosiB  are  cpvcn  in  the 
increase  of  the  intraocular  pressure,  which  is,  as  a  rule,  present,  and  in  ])ure  hydrops 
sul)retinalis  is  very  unusually  lari,^\  upon  which  the  other  symptoms  of  clirouu" 
«rlaucoma  usually  supervene.  The  globe  remains  often  for  a  long  tin\e  in  thij*  glau- 
comatous condition  when  it  does  not  result  in  perforation  by  the  growth.  Tlu*  l^i^* 
then  usually  grows  oiiaque  pn-tty  quickly,  and  tlie  eye  resembles  one  affected  I'V 
ai>solute  glaucoma  which  has  run  its  coui-sc.*  The  development  of  these  conij'l''^ 
symptoms  is  also  not  uncommonly  very  nuu-li  hastened  by  intlammatory  attack? 
with  very  violent  siirns  of  irritation,  whieh  ])ear  the  stamp  of  acute  glaucoma.  Th** 
gloV>e  degenerated  in  such  a  degree  does  not,  however,  become  perfectly  quiet,  H"* 
is  usually  the  case  in  pure  glaucoma  :  on  the  contrary,  the  inflammatory  attacks  are 
usually  repeated,  and  are  ordinarily  accompanied  l)y  very  violent,  often  unbeara'''*^ 
pain  to  the  patient,  particularly  whin  intniocular  liemorrhages  appear,  as  very 
easily  happens.    Finally,  scleral  staphylomata  are  developed,  which  usually  prcp^ 
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the  way  for  i)erforation,  or  eke  tlie  eye  begins  gradually  to  shrink.  In  many  cases 
th?  inflammatory  attacks  resemble  a  suppurative  iridochoroiditis  or  a  real  panoph- 
thalmitis, and  by  destruction  of  tll\)  cornea  or  liy  perforation  of  the  sclerotic  giVe 
exit  to  the  tumor,  or  else  lead  to  temporary  phthisis  of  the  eye. 

The  tendency  to  inflammatory  attacks  continues  to  exist  in  the  atrophic  or  phthisical  stnmps, 
which  distinguishes  the  latter  from  those  which  find  their  starting  point  in  pure  inflammations 
of  the  globe  and  suffer  from  a  chronic,  insidious  cyclitis.  The  inflammatory  attacks  are  also 
distinguished  by  being  accompanied  by  very  violent  paroxysms  of  spontaneous  pain,  while  the 
ciliary  region  manifests  a  sliglit  sensibility  to  palpitation.  Such  stumps,  moreover,  have  the 
peculiarity  that  in  them  the  shrinking  occurs  mainly  from  before  backwards,  the  equatorial 
(-iaroeter  being,  on  the  contrary,  relatively  but  little  shortened.  The  flattened  shape  of  the 
stump  naturally  brings  with  it  a  considerable  receding  of  the  anterior  surface  of  the  globe. 
Where  this  is  very  trifling  or  even  amounts  to  nothing,  there  is  reason  for  supposing  the  exist- 
ence of  a  retro-bulbar  secondary  deposit,  or  that  a  perforation  of  the  intraocular  tumor  has 
already  occurred  posteriorly.    ( Graefe. ) 

Cysticerci,  which  lie  in  the  anterior  chamber,  may  always  l)e  distinctly  seen  with 
the  naked  eye.  If,  however,  one  is  situated  in  the  vitreous  humor,  we  need  the 
opthalmoscope  to  enal)le  us  to  recognize  it.  It  presents  itself  as  a  circular,  cloudy 
vesicle  of  bluish  tint,  which  sometimes  makes  marked  vermicular  move- 
ment'^, while  the  head  is  sometimes  projected,  sometimes  drawn  back.  The 
circlet  of  hooks  has  often  been  distinctly  perceived.  {lAehreirh.)  Moreover,  under 
such  conditions  the  animal  makes  itself  also  subjectively  felt,  as  the  portion  of 
retina  overshadowed  by  it  appears  as-a  dark  spot  in  the  Held  of  vision,  which  in 
one  case  rendered  even  the  movements  of  the  head  of  the  animal  visible,  it  being 
sometinies  lengthened  and  then  shortened.  If  the  wonn  is  still  underneath  the 
retina  then  it  appears  at  first,  ophthalmoscopically,  as  a  bluish-gray  opacity  of  about 
double  the  size  of  the  papilla,  wliich  grows  mpidly  in  all  directions,  i)ushes  the 
retina  l>efore  it  and  seems  to  penetrate  it,  since  the  vessels  Income  more  and  more 
concealed  and  even  entirely  unrecognizable.  If  the  worm  docs  not  now  penetrate 
into  tlie  vitreous  humor,  a  rounded  bright  spot  is  often  seen  in  the  fundus  near  this 
bluish  (n>a('ity,  whicrh  in  time  is  not  uncoinnKmly  lengthent-d  like  a  band,  which 
depends  upon  the  cysticercus  moving  itself  along  l>eneath  the  retina,  leaving  behiml 
it  a  decolorized  portion  of  choroid.  AVhere  a  detachment  of  the  retina  Ikh  early 
a;)peared,  and  hence  the  worm  was  from  the  beginning  freely  movable,  the 
s,>ots  and  lines  are  absent,  jus  they  are  also  in  cases  where  tlie  wonn  luis  penetrated 
vritliin  a  short  time  into  the  vitreous  humor. 

The  accompanying  inflammatory  symptoms  are  varying  in  intensity,  Bometimes  very  riolcnt 
and  extensive,  sometimes  very  slight.  Later  on  in  the  disease  vi  ry  <l«'nHO  opacities  of  the 
vitreous  humor  almost  always  occur,  which  ren<ler  the  diagnosis  not  a  little  diflicult.  These 
are  of  a  membranous  nature  and  resemble  veil-lilce  curtains  lying  upon  oin*  another,  which  pass 
diagonally  through  the  eye,  and  frequently  kIiow  foMs,  but  rarely  interruptions.  If  iridocho- 
roiditis has  alrea^ly  a])peared,  the  fundus  cannot  be  distinguished,  and  there  is  an  end  of  the 
possibility  of  a  diagnosis  of  cysticercus  without  a  history.  {(iracj\.) 

Treatment. — The  tii-st  indication  is  of  coui*se  the  removal  f)f  the  neoplasm,  and 
vvhen  this  cannot  be  effected  without  destroying  the  eye,  th.'  extirpation  of  the  latter 
is  demanded,  in  order  to  prevent  the  threatened  infection  iti  neighboring  parts 
and  constitutional  contamination. 

If  such  a  tumor  have  a  small  base  and  bj  attaohod  to  the  iris,  a  linear  incision  may  be  mafie 
through  the  cornea,  as  for  iridectomy,  and  the  tumor,  with  the  iris  attached,  drawn  through 
the  wound  and  cut  ofl*. 
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njtlatldis  ma  J  he  rcnioTed  from  tbe  anlmor  chamber  !n  the  same  w&j, 
/*(j/i-watind  serins  prcfemble  liere^  s»  tlie  ftnim&i  is  more  apt  to  lie  ^xid 
evacuiittfd.    At  all  tveuta,  it  can  be  more  certftinly  wi^ed  mud  extnurtedf  or  i 
from  its  attarhint'nt'4,  if  noce^arj^ 

Cjsticerci  which  stiD  Lie  beucath  the  rctinit  or  are  connected  with  it  hy  ni?o|jJ| 
Qiytiihninous  fonuationSj  are  without  a  doubt  beat  extracted  throu^^h  a  mend 
wound  in  the  sclera.     In  case,  liowevcr»  the  worm  has  pcnetraU.'d  into  the  fitn 
and  is  liero  etill  pretty  freely  movable,  it  seems  bojt  to  open  a  way  for  its  i 
by  the  periphcrieal  linear  incisdon. 

To  thiB  end  n  brojid  piece  of  iriK  mu^t  be  out  ofF  in  the  rcgitm  of  Cb*  «d^raA  wotmd,  «id| 
lena  en:ti»cted  &«  Rouipletiilf  ^  powiible.     Tbiji  being  done,  the  Munt  hook  former!)'  i 
ihfl  cixtrftction  of  the  cataract  ahauld  be  introduced  in  the  dir^ctdon  in  whicsh  ib«  i 
been  ftten  with  the  oi>bthfiilmo«opc  It  ii  then  either  imaiedifttelj  ejttfacted,  or  opi 
t;  treou  i  humor  are  brought  out  w  hie  h  ^n  yalop  th(^  worm.   Here>  we  moiit  con Umaje  ta } 
the  cyjitLcercui  bocomca  Tisihle.     Thcn^  in  ordiir  to  aroid  the  wonnditig  of  it  nm  much  M  | 
ble,  we  should  no  lunger  prooeed  directly  towafrl  the  atumal,  bat  bj  nsmoTal  of  the  i 
hnmor  endeavor  to  eati««  it  to  dip  out  of  the  wound  by  moderate  preiaurt    ( Oriu/r. } 
aaid  thai  this  not  only  nauftlly  «ucc^e^K  but  th&t  in  several  caH*  a  oertain  diisgwec  i 
power  bMi»  been  |}re«orvtid^  whiah  ii  to  he  ystj  highJ j  Taloed,  aintse  by  the  uueHiod*  J 
emplojcd  phthijia  bulbi  wu  almost  alwayi  the  resolt. 

The  extraction  of  tlie  c^fiticerci  seems  to  be  urgently  indicated  when  iu 
tory  attacks   oecur,   which  in  many   cases   torment  the  patient   from  lUa 
men  cement,  and  finally  ahv^nys  cuuse  d*^truction  of  the  eye  ball ;  once  excited  i 
also  continue  for  a  very  iudefintte  time*  or  return  m  exacerbations,  and 
even  endanger,  in  a  styropatiietic  manner,  the  other  eye  (Aif,  Grarf^^  Jfi^^mm). 
order  to  avoid  as  much  as  possible  these  inflammations^  and  the  hindnmoEs  or  i 
eultiefi  of  the  operation  dependent  upon  them*  it  appears,  thereforCf  the  mot^  pra4 
not  to  delay  the  operation,  as  soon  as  we  are  certain  of  the  presi^nce  of  &  cystic 
inside  the  globe. 

When  tho  cysticBrcoB  is  firmly  adherent  to  it*  fiurronndiQ^  by  rnf^n^  of  ext^nsiTe  * 
merabmneH.  and  hentJe  cannot  [irobably  lie  removed  Tsithout  de*trQction  of  the  glol>e,  vn  i 
cndcftVur  to  cause  *iuppuration  of  tht  tyeb&Il  by  the  intro^luctLon  of  a  thread,      {twrtjrje.} 
an  IriilQcyclitift  is  tl^F'eijjj.^  I,    whioh  threatens  to  attaak  the  other  eye  ij  m|«fcthetitalljf, 
appeari^  more  advisable  to  enucleate, 

Gnm'ths  which  are  attaclied  to  the  iris  by  a  broad  base,  and  ^row  into  th*  csliai^' 
bi>dy  or  into  the  deeper  tl88ues  of  the  globe,  require  tliC  c^nuck'utii  m  ttf  tli*'  tjilm* 
i\s  early  us  poi98il>le,  even  wiien  they  at  the  time  lu'truy  n  iK^uij^^i  rhjiratti  r  T\m  i^ 
pre-eniiui'utly  tho  case  of  y^lioinutA.  In  fiVCt*  but  c!£treniidy  few  l-isj^s  an*  knowa, 
where  the  existence  of  an  intraocular  glioma  has  been  proved,  in  wliich  the  emulei- 
tion  has  i)roduced  a  cure,  or  even  retarded  the  process  of  growth  ;  and  all  the« 
were  cases  in  wliicli  the  affection  had  been  t^ken  in  hand  in  the  Hi'st  stagt's.  It  the 
glioma  liad  already  existed  a  long  time,  and  had  only  involved  tlie  retina  to  s 
limited  extent,  the  enucleation  always  proved  futile,  and  the  return  of  the  disease 
was  rarely  j^rotracted  bt'vond  two  months  [IlinicJiherg) ;  usually  it  appeared  earlier 
and  induced  death,  usually  much  more  (piickly,  according  to  the  jjrevious  ct)iinH'  of 
the  alTeetion,  than  would  have  i)robal>ly  been  the  case  if  the  0])eration  had  not  l»eeiJ 
perfonued.  As  i)atieuts  only  very  exceptionally  apply  for  the  physieian's  lulj*  ia 
the  commencement  of  the  disetise,  and  only  have  their  attention  called  to  it  wlu^n, 
l>y  tlie  brightly-glancmg  reflex  of  the  fundus,  an  advanced  period  of  development 


naps  permanent,  was  oDtainea  by  enucleation  ot  tne  diseased  eye,  even  wnen 
wth  had  extended  for  months  and  longer  into  the  cavities  of  the  eye ;  and 
jgeon  who  has  a  large  material  at  his  disposal  might  bring  forward  one  or 
ch  cases.  In  consideration  of  this,  the  operation  seems  here,  under  favor- 
iditions,  not  only  justifiable,  but  even  indicated,  although  we  must  heartily 
ith  those  who  consider  the  sarcomata  as  the  most  malignant  pseudoplasmata, 
I  not  to  be  denied,  that  frequently,  perhaps  even  as  a.  rule,  reciu'rences  take 
ithin  a  short  time,  which  may  possibly  shorten  the  life  of  the  patient  con- 

ly. 

•e  the  pseudoplasm  has  already  perforated  the  cornea  or  sclera,  little  or 
'  can  be  expected  from  the  removal  of  the  eye-ball,  as  the  infection  has  prob- 
read  to  the  neighboring  parts,  and  produced  new  foci.  Where  the  opera- 
xMtponed,  or  given  up  as  hopeless,  the  treatment  is  limited  to  avoidance  of 
g  injurious,  allaying  irritation,  pain,  etc.,  for  there  are  no  remedies  that 
aence  the  growth  itself. 

dtim.-Graefe,  A.  t  O.  EL  8.  219,  IH  2.  S.  813,  821,  827,  IV.  2.  a  171,  et  »eq.  VIL  2. 
.  2L  a  105,  no,— Liebreieh,  Atlas  derOphth.  Berlin.  1863.  S.  19.--Jacebi,  kL  MonatbL 
12L—Btueh,  A.  t  O.  IV.  2.  a  99,  lOZ.—Oueraant,  Bulletin  thcrap.  1865,  30  Sept- 
ic, TnitS  d.  nud.  d.  yenx.  TradoitparWorlomontetTestelin.  IL  Paris.  1857.  P.  285.— 
,  Wien.  med.  Wooheiischriftl861  Nr.  10-12. — Himly^  Krankheiten  nnd  Missbildungen, 
terlin.  184&  a  516.— CA^^iitf,  Handh  d.  Angenheilkmide.  IL  Stuttgart  1837.  a  50a  A. 
L  a  176 ;  Xn.  a  a  174, 178,  189,  237,  239;  XIV.  2.  S.  103^137 ;  Congrea  Ophth. 
50;  Virchow's  Jahresber.  186a  IL  a  512.— JTnapp,  Congr^s  Ophth  1868.  S.  29;  kL 
.  1869.  a  112.— JTooren,  Ueber  symp.  Ophth  Berlin.  1869.  S.  ^l.—Alf.  Oraefe,  kL 
.  186a  a  242.— /(EurofrMn,  A.  £  O.  XL  2.  a  l^Z—SiracKberg,  Der  Markschwamen  m 
haot  Berhn.  186a  a  169,  247,  250,  261. 


Indicatioim— The  ennrleaticin  of  the  eyo  (0.  Bsmil,  Brnft^t,  AtU)  x%  prqwr  In 
nast^s  of  inlnvctr^ular  tiinior^  a«  well  eui  of  growtlifl  adlipretit  to  Ihfl  )*urffi<?^  erf  thetrft 
which  hilt  gliglitly  involve  tlieorhital  tksue,  ami  wkich  ea»,  tUcrefofc,  be  efl*ilj  mi 
(•ouiplL'ttlj  removccL 

It  is,  morcover,  mclicatt^d  in  blind  eyes,  which  aiie  painful  to  the  pitieut  ffwn 
Dontiuual  infliiiTitiiatory  esacerl  Jiitious  aad  violent  ciliary  neuroses,  or  fnL>ni  liUftt» 
auhjectiv(j  phot  ops!  iv,  when  tht^  afltjction  cannot  be  ctirt^l  by  a  le^  severe  nit^bod  of 
treatment;  especially*  huwever^  when  a  sympathetic  affection  of  the  i^cond «ye ii 
to  be  feared  on  aecount  of  chronic  iridocyclitis, 

Enucloatioa  of  the  globe  haa  l«;en  rpoomraeaded^  purely  for  ita  csmiinetic  effeietf  in  extwulTo, 
pcrmmntJit,  uid  Irritating  Rclt^To-chortiiiial  AttHipiiyluma  and  total  atAphylanm  of  the  i^lobe^  i»  ka 
Hxtifiotal  oye  catOi  W  worn  After  the  operation,  and  the  def annity  hidden  to  fiotno  extent  M 
ilie  same  tkntj,  it  i£tnst  not  be  f<jrgotl«n  that  in  decided  fftaphyLomA  tb«  orhitiU  fattj  titfv 
fihEinkB^  piL  aocrount  of  the  pressurfl  on  it-,  ajid  thait  after  the  Dpflnbtian^  the  conJitfacliTt  1p 
■trongly  dra^m  bookward  \  henoe  it  is  diMimlt  to  kecFp  the  artil!cial  ejre  im  pboe,  ftnd  it  alvif i 
remain  H  immoTshle. 

The  advaniagea  offered  by  a  sttamp  for  the  ap|di cation  of  a  gliwd  eye  hare  induced  nuui?  to  I 
avoid  enii.ul'-ji.Mori.  Tji-'v  t-:jkr.' away  the  anterior  liiJf  uf  t!ie  lvo,  iviii</h'i-*  dxHir  1«y  j'^t-^-inJ  i 
cataract-knue  Lnrough  tiie  giobe,  and  oompiet-ing  the  section  witn  tne  scissors,  {iiuniyy  »»»(- 
Hams).  In  degenerative  processes  such  a  proceeding  is  dangerous,  as  the  choroidal  and  retinal 
vessels  often  bleed  excessively,  and  the  hemorrhage  cannot  be  checked  ;  so  that  the  immediate 
or  subsequent  enucleation  of  tlie  e.ye  is  required. 

As  II  general  rule  the  operation  should  not  l>e  pei*fonned  unless  iiniX'nUlvtlf 
demanded.  Fur,  apart  from  tlie  deformity,  it  is  well  to  remember  that  euuclratien  i- 
not  at  all  a  guarantee  tliat  tlie  nutrition  of  the  other  eye  will  improve.  The  ccn- 
trary  often  occurs  in  spite  of  the  early  performance  of  the  oj)eration.  IV'siili'?.  i' 
may  i)rove  dangerous.  Indeed,  miiiingitis  and  death  have  Ik-cii  o]>served  :t>  it> 
results.  {Mititnluirdt^  IL'rntr.)  This  unfortunate  termination  seems  to  tiireaUn  j):ir- 
ticulai'ly  when  the  o})eration  is  perfonued  during  the  cxistenc '  of  suppunitivr 
l)anophtlialmitis.     {Gnif/c. ) 

Operation. — The  operation  should  be  performed  while  the  patient  is  under  tli- 
infhiencc  of  aua'stheties,  of  wliieh  one  assistant  should  have  the  care.  A  »''<'""'^ 
assistant  holds  the  head  of  the  patient,  and  opens  tlie  lids  as  far  as  posJ^iblc;  u  ^^'^'''' 
attends  to  the  henu)rrhage.  If  the  eye  be  much  enlarged,  or  it  it  In?  connecttHl 
with  an  extensive  growth,  so  that  it  will  evidently  be  difhcult  to  draw  it  "ii^ 
b;tween  tlie  lids,  the  outer  commissure  should  bc'  di^^ded  by  a  horizontal  inci>i<'i^'^^ 
far  as  the  (uiter  Ixmy  maigin  of  the  orbit.  Then  the  conjunctiva  should  Ix'  tjiktn 
up,  in  a  hoiizontal  fold,  with  forceps,  over  the  point  of  insertion  of  the  left  net U'^- 
cut  tlirouiih  with  the  scissors ;  then  the  tendon  of  the  nmscle  is  seized  with  the  fomi'^ 
drawn  forward  through  tlie  vertical  wound  in  the  conjunctiva,  and  tUviJea  a 
seme  distance  from  tlie  line  of  insertion.  When  this  has  been  done,  one  blade  era 
pair  of  scissors,  curved  on  the  flat,  is  to  be  passed  from  i»ne  angle  of  the  woumL 


ENUCLEATION   OF   THE   EYE-BALL. 


581 


under  the  conjunctiva,  to  the  attachment  of  the  next  rectus-muscle,  the  conjunctiva 
divided,  and  the  exposed  tendon  of  the  second  muscle  seized  with  the  forceps  and 
divided,  and  so  on,  till  all  four 

recti-muscles  have  been  separ-  Fig.  91. 

ated  from  the  globe.  Then, 
if  we  do  not  fear  that  the  eye 
will  rupture,  and  lose  its  con- 
tents too  suon — that  is,  collapse 
— Museaux'  forcej)s  may  be  em- 
ployed ;  otherwise  it  is  better  to 
seize  the  tendinous  stump  of  the 
left  rectus  with  strong,  trustwor- 
thy forceps  (Fig.  91 ),  in  order  to 
turn  the  globe  strongly  outward, 
and  at  the  same  time  draw  it 
forward-  Scissors,  strongly 
curved  on  the  fiat,  are  then  to  be 
introduced,  closed,  into  the 
wound  close  to  the  left  side  of 
the  eye,  opened  to  receive  the 
optic  nerve  between  its  blades, 
and  to  cut  it  as  far  back  as 
possible.  Then  the  eyeball  can  readily  be  brought  out  of  the  orbit,  and  its  re- 
maining attachments  divided.     (Arlt.) 

If  the  enucleation  has  been  determined  upon  on  account  of  the  existence  of  intraocular 
tumors,  particularly  of  a  retinal  glioma,  it  seems  advisable,  in  view  of  the  early  encroachment  of 
the  growth  upon  the  optic  nerve,  to  divide  the  latter  as  near  as  possible  to  the  optic  foramen. 
To  this  end,  it  is  recommended  to  plunge  a  neurotomy  knife  along  the  external  wall  into  the 
posterior  part  of  the  orbit  immediately  before  the  enucleation  and  with  this  divide  the  nerve. 
There  is  no  difficidty  in  this,  if,  after  the  detachment  of  the  muscles  of  the  globe,  the  latter  be 
drawn  as  far  forward  as  possible  with  the  forceps.  This  subcutaneous  neurotomy  may,  more- 
over, also  be  performed  in  the  manner  designated  without  previous  section  of  the  muscles  of 
the  eye,  and  has  been  employed  with  success  in  several  cases,  where  intense  photopsia  lasted 
for  a  long  time  in  amaurotic  eyes  and  became  unbearable  to  the  patient.   {Oraefe.) 

If  the  enucleation  of  the  blind  eye  is  undertaken  on  account  of  sympathetic  endangerment 
of  the  other,  and  the  subsequent  introduction  of  an  artificial  eye  is  proposed,  it  seems  more 
advantageous  to  divide  the  optic  nerve  close  to  the  globe.  If  a  larg  t  piece  of  the  trunk  of  the 
optic  nerve  be  taken  away,  the  sheath  of  the  eye  at  the  point  of  entrance  of  the  oi)tic  nerve  is 
laid  open,  the  trunk  retracts  somewhat,  and  the  round  opening  of  the  sheath  is  no  longer  kept 
separated  by  the  optic  nerve,  but  heals  by  the  formation  of  a  stellate  cicatrix,  in  consequence 
of  which  the  posterior  half  of  the  conjunctival  sac  is  pulled  far  backward,  and  thus  an 
obstacle  may  be  created  to  the  wearing  of  an  artificial  eye,  which  cannot  be  corrected. 
(Jfooren.) 

If  the  globe  which  is  to  be  enucleated  is  adherent  by  tendinous  bands  to  the  orbital  tissues,  as 
exceptionally  occurs,  tlien  a  simple  enucleation  is  naturally  impossible,  and  the  globe  must  be 
dissected  out  from  its  attachments.   (Sichel), 

The  hemorrhage  is  usually  stopped  by  injections  of  ice-water.  If  it  continues, 
the  coagula  are  to  bi*  removed,  the  lids  closL'd,  tht?  outer  commissure,  if  divided,  is 
to  be  united  by  adhi'sive  pljvster,  and  a  well-padded  bandage  applic^d  over  the  lids. 
If  it  be  difficult  to  control  the  bleeding,  or  secondary  hemorrhage  occur,  we  shall 
often  be  obliged  to  use  the  tampon,  lus  after  extirpation  of  the  eye.     (P.   573.) 
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However,  where  the  tampon  is  not  necesBftry^  It  ahotild  be  aroided,  ta  it  inenwi 
the  iuppuTntion,  and  deUya  the  hciding  of  the  p&rta 

CiCfttrizAtion  u^tiaUy  occurs  in  tk  few  days.  The  lids  aink  backward,  and  tjjw 
di  mini  ah  the  wound  constdenibly.  The  edges  of  the  round  conjunct!  Fal  opening 
contract  and  unite,  fonumg  a  cicatrix  whieh  posteriorly  is  conncct'ed  witb  the  stump 
formed  by  the  anterior  ends  of  the  muscl<^  and  the  optic  nerre.  The  ooiijiuK^nl 
Bac  iB  again  closed^  and  after  a  tin^e  an  artificial  eye  may  be  readily  applied. 

AuthoritlM.— i^Hne-/,  Ann.  d'&<?.  YIL  P.  dl&.^Mtjchcruii,  TnaU  (i  ujaI  i  yeni.  Triddtp. 
WarJomoat  et  TcnteliJi,  IL  Pftria.  185"  R  30Ql— 0.  Ferrat,  iUd.—ArU,  ZeiUcrift  d^r  Wml 
Aerzte.  185ft.  8,  145  et  eec^. —Bhdiff,  ibid,  iSflOi  B.  29a,  451.«^eH*fAd^,  Lanoet  1S5U  P.  891 
kl.  illiitbL  iSea.  S.  440.  443,  44a  Allg.  Whm.  m©d.  Keituag.  1860.  a  BO,  sa— PaiK«*«Aff  lad 
Siimisch,  tl  Bcohwjhtnngen,  11,  Wiflabaden.  iSfia  8,  44,^fi?iw/>,  A  f,  O.  IIL  *Jl  8t  4^.4M; 
VI.  L  &  133  et  leq,  ■  Id.  MiitbL  ISflS.  S,  44S,  45a— ifflHrtAardf,  iliir^w,  ibid  1863.  a  ISt- 
E(/ring,  ibid.  I8t^  E  91^,  '32-1-^mmt^,  Krankbtn.  and  MiMbildungen,  etc.  BbtUil  IMFL  t  8i 
SOfii  IL  S.  mS.—  WmiwTvk  ConffreM  intern,  d'opbth  Paria.  iSftJ.  P.  13a-^Jr«dfy,  Z«di;JiKl 
VeraJag.  Utreeht  1865.  S.  a-j,  efl,  0e.".^rtw/(3,  Congr^ft  ophth.  \m%  a  59  — S^rA-ff,  G*!.  a*d 
dn  Pari*  18(17.  Xr,  27,— AfHin,  A.  £,  O.  XIV.  2,  a  2m— i&oMi^  Ueber  aymp.  opbtk  BbtUb. 

isea  a  149, 

[The  makers  of  artificial  eyes  strongly  inmst  npon  fitting  the  porcelain  sabfltitQtC 
in  the  orbit  within  a  short  time  after  the  oppratioa,  say  a  week ;  and  there  is  Bift 
good  objection  to  thia,  if  the  reactioa  be  not  ejtcessiYei,] 


Insertion    of   an    Artificial  Eye — ^Prothesia 

Ocularis. 

TniHimtiiynii — ^The  object  of  the  iDsertion  of  an  artificial  eye  is  to  lesscD,  aa 
mach  as  possible,  the  unpleasaDt  appearance  caused  by  deformity  or  absence  of  the 
eye.  This  is  important,  not  only  as  regards  the  feelings  of  the  patient,  but  often 
also  for  his  success  in  business.  Where  the  eye-ball  is  absent^  or  even  decidedly 
small,  prothesis  is  a  true  remedy,  if  used  soon  enough ;  for  it  prevents  the  orbit  from 
contracting  and  causing  distortion  of  the  bones  of  the  face.  It  also  prevents  the 
contraction  and  inversion  of  the  Uds,  which  sometimes  excite  continued  irritation 
of  the  stump  or  conjunctiva ;  finally,  by  causing  a  correct  position  of  the  lids  and 
re8t<Mration  of  the  power  of  winking,  it  renders  possible  the  normal  conduction  of 
tears,  and  so  removes  the  annoying  running-over  of  the  tears  and  its  results. 

In  order  that  a  well-chosen  artificial  eye  may  fulfil  its  purpose,  it  is  necessary 
not  only  that  it  be  sufficiently  fixed  anteriorly  by  the  lids,  but  also  that  its  posterior 
concave  surface  have  as  many  points  of  support  as  possible,  and  that,  through  these 
supports,  the  recti-muscles  may  have  an  influence  on  its  position. 

Henoe,  protheds  ii  of  the  least  servico  where  the  eye,  with  a  oonslderable  portion  of  the 
fiktty  enahion,  has  been  removed.  Even  when  a  great  portion  of  the  oonjnnctiva  has  been  pre- 
■erred,  the  circumBtances  are  unfavorable ;  for  then  the  posterior  half  of  the  oonjnnctiva  sinks 
deeply  in,  and,  to  preserve  the  position  of  the  lids,  it  is  necessary  to  nse  a  large  artificial  eye, 
which  is  supported  only  by  its  edges  on  the  conjunctival  fold  and  bones,  but  whose  posterior  sur- 
fsoe  is  empty ;  hence  is  either  insecure,  or  presses  too  much,  and,  apart  from  its  weight,  remains 
immovable,  from  the  absence  of  the  muscles. 

The  circumstances  are  somewhat  more  favorable  when  the  eye  has  been  enucleated,  or  still 
eziste  as  a  small  button,  unless  the  fatty  cushion  be  atrophied,  and  the  lids  appear  decidedly 
retracted.  The  loss  of  substance  is  then  loss,  and  a  smaller  artificial  eye  suffices,  which  does  not 
stand  firmly  based  on  the  bony  walls,  but  permits  slight  motions.  The  conjunctival  sac  is  then 
also  of  sufficient  sise ;  its  posterior  part,  with  the  fatty  cushion,  presses  against  the  concave  por- 
tion of  the  artificial  eye,  by  whioh  means  the  points  of  motion  are  multiplied.  Moreover,  the 
moaolet  still  exist,  and  they, with  the  lids  and  conjunctiva,  give  the  artifioisl  eye  a  certain  amount 
of  motion. 

Ptothesis  answers  best  when  an  existing  deformed  globe  is  only  a  little  smaller  than  the  nor- 
tkial  one ;  for  then  a  very  small  artificial  eye  suffices  to  hide  the  deformity,  and  has  a  very  decided 
Isteral  motion.  It  fits  closely  on  the  stump,  and  follows  all  its  motions.  Such  eyes  are  not  unfre- 
^oently  as  movable  as  normal  ones,  the  arc  by  which  the  muscles  enoompaM  the  stump  not 
%{>pearing  materially  shortened. 

If  the  deformed  eye  be  of  normal  size,  or  if  it  have  somewhat  increased  from  disease,  no 
coom  remains  for  a  sufficiently  large  and  thick  artificial  eye,  which  would  protrude  the  lids 
^iaproportionately,  and  press  on  the  stump,  thus  becoming  unsightly,  and  insupportable  to  the 
drearer.  If,  on  the  other  hand,  it  were  made  very  thin,  it  would  be  too  friable,  and  if  made 
^oo  tmall^  there  would  be  danger  of  its  filing  out  of  the  conjunctival  saa  Hence,  in  such  cases, 
%lie  eye-ball  must  first  be  made  smaller  by  operation,  but  of  course  unly  so  much  as  is  necessary 
Cor  the  application  of  a  small  artificial  eye  without  mechanical  irritation  of  the  part,  all  further 
diminution  taking  place  at  the  expense  of  the  mobility. 

The  artificial  eye  is  not  to  be  employed  till  all  trace  of  inflammation  and  sensi- 
bility have  disappeared  from  the  coiyunctiva  and  stump ;  otherwise  it  is  not  borne 
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well,  exciting  eerere  iTiflammaiionf  with  ifi3tupportab]«  ptdv^  and  it  maj  eten  c» 
ftirtber  Bhrinking  of  rh*?  jitump.  SUli,  we  muitt  not  ddajf  ho  long,  if  the  itunni 
^€ry  sm^ili,  or  tba  entti  e  globe  has  been  removed :  otberwiae  the  eoaJaQCtird 
md  even  tiie  lide,  shrink,  the  opening-  of  Ui«  litJa  cotttncts^  and,  fiaiilj,  eica 
orbit  itself  ^ tit n in mhea  in  Bize. 

Uethod  af  InseitioiL— ^e  citi^t  first  carefully  deter min©  the  sise  and  fom 
the  eye  to  be  uppHed  to  noj  purticuUr  case.  ^  ^ 

In  gflnemJ  tesmo,  nrtlfioiiAl  ejtm  Mxe  lectioDB  (si  |h«  flarfusM  of  Bpheras^  nude  of  tntm 
wliicU  are  added  an  ADameled  caniaiL  itud  hth. 

hi  jkihiXit,  tlifl  Dotiv«:dt V'  m  u»t  differ  from  thftt  m  duldren^  u  In  ^  fdrtner  tli«  eye  u  eomf 
larger  Ihmn  in  tho  latter.    StiJl,  m  eitbei  csu«,  the  nwtiui  dom  mit  t9xy  mtu^h  from  ^  liilf 

The  sife  of  the  iaotion  of  tUe  B|ihete,  which  tho  •rtifioiai  pjrc  must  r«pire*ent,  ^arlea  of* 
with  the  siKc  of  tlte  ittonp.  If  this  W  but  little  smaUci:  thiin  &  normjJ  eje^  thear tiHc^e} 
muKt  ba  Bmjidl ;  otberwise  it  woold  preva  and  restJ^  all  mortiineiita  of  lh«  limzsp.  Si 
ehoiiM  not  b^  HO  amoU  that,  by  ^n  outwEid  motioti  of  thio  eye,  it*  imder  edge  will  ri»  aW 
kiwer  Ud,  b^eaus^,  ii^'heii  looking  down,  It  would  presfi  agtkinftt  the  latter,  audi  id  be  throw 
Pig,  1'3,  a  {RUierich}^  reprift*eu<i*»ti  arti^cifd^je  saitable  for  anoh  «&6ei.  The  gTe:&ter  the  i 
ent^  in  fiiE^  betwe^fi  the  normal  @ye  &iid  the  itmup^  the  greutox'  tJie  infeolion  of  ipberereq 
(Fig.  9:it  &^  ^')  If  the  stump  bp  very  gmall,  or  the  eye  be  en&irelj  goce,  the  artilicifti  eyf 
repre«c&&  &  he^maphore,    {Fig^  9^  if, } 


The  posterior  surface  of  the  artificial  eye  muet  always  be  hollow.  If  the  stump  be  so 
that  the  former  lies  on  the  surface  of  the  latter,  tlie  artificial  iris  should  not  project  backT 
otherwise  an  insui)portable  jjres^nire  will  be  exerted  on  the  stump.  But  if  it  be  f^nia'!.  or 
be  no  stump,  the  iris  may  project ;  otherwise  the  posterior  surface  of  the  artificial  eye  rci 
vacant.  To  make  the  eye  so  thick  that  even  in  such  cases  it  will  lie  closely  on  the  parts  Ik 
would  render  it  too  heavy. 

On  account  of  the  weight,  the  artificial  eye  must  not  be  made  larger  than  is  absoluttly  n 
Bary  in  order  to  give  it  a  certain  amount  of  socurity.  Generally  a  thickness  of  quarter  of ; 
for  the  scleral  part,  and  of  iialf  a  line  for  the  corneal  part,  is  to  be  recommended. 

Tlie  edge  of  the  artificiul  eye  must  be  very  smooth.  Simple  polishing  is  not 
ficient.  In  order  that  it  may  not  make  impressions  or  wounds  in  the  c-njunc 
the  cdc;e  m  \>i  be  turned  under.  If  there  be  prominences  in  the  reflected  }K>r 
of  conjunctiva,  ten<]inous  bands,  &c.,  it  is  necessary  to  make  openings  for  tiit-ii 
the  border,  so  that  the  artificial  eye  may  admit  them  (Fig.  Ii2,  e).  Of  course 
interferes  with  the  mobility. 
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B  belt  to  have  a  collection  of  artificial  eyes,  so  that  from  them  a  suitable  one 
I  choeen.  Hovever,  the  most  eztensiye  collection  will  not  alwajB  suffice,  and 
often  obliged  to  have  one  made  for  a  particular  case, 
introdoctlon  of  the  eye  requires  great  care,  on  account  of  its  fragility.  It  is 
lie  by  holding  it  by  the  outer  angle,  and  introducing  the  inner  angle  under 
)er  lid,  which  is  to  be  somewhat  drawn  out ;  then  the  lower  edge  of  the 
I  eye  is  to  be  held  by  the  index  and  middle  finger  of  the  other  hand,  while 
er  lid  is  drawn  downward  and  over  it.  If  we  then  let  go  of  the  lids,  they 
le  eye  into  its  proper  place.  If^  on  the  other  hand,  we  wish  to  remove  the 
I  eye,  the  under  lid  should  be  depressed,  so  that  the  head  of  a  pin  may  be 
>ehind  the  eye ;  the  latter  may  be  easily  drawn  forward  until  it  can  be  seized 
ingers  and  removed. 

artificial  eye  should  always  be  removed  and  properly  cleaned  before  goiug 
Tins  in  best  done  by  wiping  it  with  clean  lint,  and  occasionally  dipping  it 
8  or  cologne-water. 

aid  not  be  placed  in  water,  as  this  contains  acids  and  salts,  that  attack  the  enamel  and 
t)ogh  ;  and  besides,  water  does  not  dissolve  and  remove  the  fats  that  adhere  to  the  artifi- 
Wben  cold  water  is  used  there  is  also  the  sudden  diange  of  temperature,  and  if  the  eye 
in  with  the  fingers,  the  unectn  cooling  may  affect  it  These  causes  suffice  to  produce 
cs  CD  its  surface,  which  may  subsequently  enlarge.  The  lint  used  for  cleaning  it  must 
lly  preserved  from  dust,  Ac  It  is  said  that  the  fewest  artificial  eyes  break  in  England, 
France,  and  most  in  Germany.  This  I)as  been  said  to  depend  on  the  general  use,  in 
,  of  sand  on  the  floors;  this  adheres  to  every  thing,  and  if  it  be  on  the  cloth  used  for 
the  artificial  eye,  it  causes  fine  cracks.  {Boistonmau  p^n,) 

1  care,  an  aitificial  eye  may  be  preserved  for  years.  Finally,  it  becomes 
tnd  even  rou^h.  It  should  then  be  cleaned  with  rouge,  as  metal-buttons 
hile  t.iis  is  being  done,  the  eye  should  be  fixed  on  a  wad  ofli.it  covered  with 
\t  la<^t,  cleaning  no  longer  answers  the  purpose,  and  a  new  artificial  eye  must 
iired. 

oritiei.— C/*</tt«,  Hdbch.  d.  Aughkd.  II.  Stuttgart  1S39.  S.  549.— JKm^y,  Krkhi  u. 
:n.  I.  Berlin.  1843.  S.  bZZ.—Hitlerieh,  Das  kQnstl.  Auge.  Leipzig.  lSo2.—Mackfnzu,  Traits 
msl.  d.  veux,  trad.  p.  Warlomont  et  Testelin.  II.  Paris.  1857.  P.  223.— BaUgonneauJlls,  Sur 
:  artif.  Paris.  1862. — Boissonneau  flrtf  Verbal  Communications.— 5t'A/iwc/<iar^,  Ueber 
rauch  kunstl.  Augen.  Lahr.  1862. — Efuner^  Sitzungsbericht  der  k.  bohm.  Gesellschaft.  t 
schaften,  ISrtl,  21.  Oct.— Xr^^  Zeitschrift  der  Wien.  Aerzte.  18C.0,  S.  Ul.—Buroro,  A. 
L  1.  S.  m.—lfooriTi.  Ueber  symp.  ophth.  Berlin.  18C9.  S.  5:>,  124,  125.  130.— Zawfio;^ 
Ho«p.  K..p.  VI.  2.  S.  lZ'>-(Jracfe,  A.  f.  O.  XIV.  2.  S.  13S. 


PART  III. 
CATARACT. 


Cataract. 

;odiy. — ^The  crystalline  lens  is  a  disk  shaped,  perfectly  transparent  and 
>«ly,  which  is  so  held  by  the  ciliary  body  that  its  axis  (measuiing  about  two 
irly  corresponds  with  the  optic  axis.  Its  anterior  surface,  which  is  the 
ex,  projects  at  its  center  somewhat  beyond  the  plane  of  the  iris,  which 
ntly  appeal's  ])ulged  forward,  and  fixed  l.»y  the  Jens.  Tlie  posterior  surface 
\  more  curved)  is  embedded  in  the  lenticular  fossa  of  the  vitreous,  and, 

tlie  i)eripheral  zone,  is  intimat<,4y  connected  with  the  hyaloid.  The  lens 
sed  of  two  distinct  parts,  an  outer  envelope  or  cit}>8ule  of  the  lens,  and  the 
►er. 

ai>sule  is  a  sac- like,  closed,  transparent,  elastic  and  permeal^le  membrane, 
nder  the  microscope,  appears  homogeneous,  structureless,  but  when  diseased, 
•s  shows  a  lamellar  formation.  Its  anterior  half  (the  anterior  ca})8ule)  is 
:!k,  but  thins  off  quite  rapidly  as  soon  as  it  unites  with  the  zonula.     The 

portion  and  the  posterior  capsule  are  very  delicate.  The  capsule  is  firm 
o  offer  considerable  resistance  to  the  action  of  blunt  instruments,  but  is 
n,  cut  up,  or  pierced.  If  wounded,  iv  usually  tears  l»eyond  the  wound  from 
basticity ;  occasionally  the  rent  extends  to  the  insertion  of  the  zonula,  and 
:iiay  even  escape.  The  edges  of  the  wound  th;.*n  retract,  by  rolling  up  or 
:(>ir«-'thcr.  as  far  as  the  position  of  the  wound  permits.  Tho  great  elasticity 
tait  crystalline  depends  on  the  capi^ule.  The  k'n*<  proper,  without  its  hyaline 
,  is  soft,  and  easily  broken. 

•:ipMile  is  destitute  of  an  epitlieliuni.  In  the  middle  pait  of  the  jxisicnor 
of  th'.'  anterior  capsule,  a  single  layer  of  beauuful,  clear  polygonal  cells, 
nd  nuclei,  are  found,  however,  which  was  fonnerly  regarded  as  epithelium. 
•i.'  belong,  undou])tedly,  to  the  lens  itself,  and  stand  in  the  most   intimate 

to  the  conditions  of  nutrition  and  to  the  growth  of  the  lens.  From  them 
loped  new  lenticular  elements,  which,  by  their  api>ositlon  to  those  already 

brinix  about  the  enlargement  of  the  lens  after  birth  in  the  eriuatorial 
I.  In  the  antero-posterior,  an  increase  in  volun\e  of  the  lens  can  scarcely 
ce  after  l»irtli.    (Suf^n/.  JuL  Jty'jrr). 

ict,  the  so-called  epithelial  cells  of  the  anterior  ca'psule  pass  over  at  the 
one  into  nucleated  fibers,  which  increase  in  length  more  and  more,  enter  into 
tissue  of  the  lens  i)roper,  and  are  to  l>e  regarded  as  true  lens  fibers, 
[f'ns  fibers  appear,  generally,  as  long,  band-^hai)ed  tubes,  appearing  in  a 
iciilar  section  as  flattened  and  hexagonal,  of  very  considenible  transj)arency, 
y  and  toughness,  which,  exceptionally,  are  pointed  at  both  ends,  but  as  a 
[)e  away  and  si)read  out  very  much.  Each  of  them  bears,  at  least  in  its 
te,  the  nucleus  which  indicates  its  cellular  origin. 

uclei  are  sitaatcd  together  in  nearly  the  same  portion  of  the  lens  fibers,  but  yet  at 
heights,  hence  they  cause  no  particular  sweUing  of  the  part  of  the  lens  in  question, 
of  their  being  collecte<l  together  in  a  comparatively  narrow  belt  of  the  periphery  of 
lostifiea  the  anatomical  description  of  a  nuclear  zone  (//.  Afeyer). 
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Tlie  Ion*  fibers  run  closely  prated  upon  onie  Kuotlier,  without  interrifla 
wriKJUt-like  eubetaticc.  A  JM?ctic>n  corritHl  ijtirpondicularly  Id  their  Kxmrst  gho 
u]i]>i-aruii€^  of  A  deUcfitti  woi^aic,  coiusutrng  of  aix-eided  plaU^  i^rrmnged  altoiii 
TUiir  Uleml  edgtw  are  detitat<?d^  and  encroaoh  upon  one  atiotJier,  m  ^wn 

uiori'  llrmly  counL^cUnl  togc^ther  than  tha  flat  »urr»ceft,  the  twc  widest  uf  if 
tilwaVH  nin  ptn-alk4  to  the  surface  af  the  lm&^  Bj  thia  i>ecn]iftrity  h  cxpliiifle 
[>n)|Mrrty  of  the  lens  ul  Hplittiug  up  mto  lay  em,  Bitnatod  parailLtt  to  thmr  Kiv 
not  entirely  homogc-ni'OUB,  by  wliieh  means  the  lens  gaini*  the  dppeitmncn  of 
winijKist  d  of  completely  closed  shelK  fitting  into  an*:  another  like:  the  layert 
onion,  which  aurround  a  amall  round  nucleus* 

£?ery  individiial  til>er  bclonjis,  m  &  rule,  IQ  both  halves  of  one  ftnd  Iht! 
layer,  ducie  it  runji  around  the  ec^uxitor  in  ft^oourse  shaped  Ukr^  Urn  h'tu*r  8, 
main  din'Clion  ifl,  in  genera^  a  radiating  one ;  still  only  a  few  rench  the  antcr 
iwjiterioi*  pole  of  the  fttratuin  in  question*  but  terminat^a  &t  a  dJMan<^  from 
^Incc  their  hroad^  more  eoarsely  toothe<l  end  meetfl  that  of  another  fil^fr  at  va 
angle*  By  the  meeting  of  two  fil>ers  at  an  aente  angie*  linear  ecams  are  foi 
wllieh  ratiiatc  in  a  stellat*^  manner  from  the  pole,  and,  since  they  ure  dtmU* 
one  uijon  the  other  in  all  the  layers  of  the  anterior  and  posU^iior  halv{«  of  the 
divide  this  like  perpendicular  eeptii  into  a  number  of  triangleii.  In  the  t»rv 
infant  tlir^c  such  irianglt^  are  found,  almoNt  conuUntly,  m  well  on  ihe  antcr 
on  ihe  (MH^t^'rior  halves  of  tlie  lenSj  vliich  ejicloae  l>etween  them  a  tit'liate  figmie 
thret;  mjs*  With  advancing  age^  however,  thest^  figures  increii£>tt  by  ccmt; 
ujipo*4ition  of  new  layers  of  tibers.  and  ooinspondiiigly  &l«o  the  rayia  of  the  st 
jigurt*.  Finally,  aeoondary  figures  ar%  alio  dereloped,  the  veTt]cc!&  of  m 
removed  from  the  poles,  unite  in  a  main  ray,  repreaentiog,  aa  it  wene,  a  forkii 
the  latter. 

The  leuB  ii1>eTs  meet  each  Other  directly  in  the  seams  or  naya  of  tlic^  stellate  ^ 
The  tiU]>positiun  of  th«  ex^iatenct  here  of  a  thickly -fluid,  homogeneous,  ct^ent 
i<u*istaute  (Ifntlr)^  appears,  according  to  laU;:r  invc/»tigatioiu4,  to  1**^  an  Qli 
{Zernoff ).  In  the  same  way  the  interfibrillary  passages,  which  are  said  to 
between  the  deeper  layers  of  fibers  i^F.  Btchr),  have  become  more  tlian  doul 
])y  later  investigations  (C  Bitter,  Zeruojf). 

In  the  center  of  the  lens  the  stratification  ceases,  and  liere  we  meet  wi 
number  of  short,  very  irregularly  formed  processes,  pointed  at  both  ends  aud  fii 
into  each  other  by  their  dentated  lateral  edges.  They  are,  geuendly,  witlic 
nucleus,  but  sometimes  contain  one  situated  very  periplicrically.  They  are  sill 
parallel  to  tlie  axis  of  the  lens.     (C  Bitter,  Zernoff). 

The  lens- filaments  of  the  newly  bom  or  of  children  are  very  delicate.  They; 
tubes,  which  consist  of  a  very  fine  and  delicate,  clear  envelope,  and  watery 
contents,  which  stream  out  in  large  drops  on  separation  of  the  elements.  Liit 
peculiar  protein  body,  (jlolndin  or  crystalliti,  has  been  observed.  As  the  indi>i 
increases  in  age,  the  amount  of  this  material  increases  in  the  lens  ;  hence  the  ekn 
acquire  greater  consiat-enc/',  while  on  the  surface  of  the  lens  new  tul>es,  with  ; 
contents,  are  formed.  As  the  growth  of  the  body  ceases,  the  ai)position  of 
supeiUcial  strata  of  tu]>es  api)ears  to  cease  also;  on  the  coutrarj',  the  thiekcnir 
tlie  contents  of  the  tul>es  progresses  frcmi  the  center  toward  the  surface  Sim 
n('ou>ly  the  central  elem»'nts  appear  to  increase  somewhat  in  size,  and  at  the  i 
tiinr  to  become  rough.  They  also  lose  their  nuclei.  Finally,  at  maturity  we 
(listin;j:uish  a  quite  firm,  rather  hard,  and  almost  dry  nucleus  and  superficial  cor 
substance,  formed  of  soft  tubt^.      The  older  the  individual  the  larger  the  nuc 
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nreater  its  finnness  and  hardness,  while  of  course  the  still  soft  cortical 
is  diminished. 

nents  of  thii  latter  layer  are  very  dentructible.  After  death  they  soon  deliquesce  into 
dd,  which  has  long  been  described  as  Humor  Morgagni^  but  does  not  exist  during  life, 
ar  epithelium  does  not  furnish  anything  toward  this,  for  it  is  often  found  intact 
rafter  death.   {F.Becker). 

the  contents,  which  has  become  free  by  destruction  of  the  lens- tubes,  thickens  to 
atcd  balls  {Jiyelinkugeln)^  which  greatly  resemble  the  coloid  deposits  on  the  cho- 
y  are  found  in  lenses  that  were  placed  in  hardening  fluids,  or  examined  when  not 
;  they  often  also  lie  in  numbers  between  the  different  strata  of  the  filaments  that 
rfect 

r3r8tallinc  lens  has  no  blood-vessels  or  nerves ;  but,  even  shortly  before 
capsule  is  surrounded  by  a  vascular  sac,  which  lines  the  lenticular  fossa, 
T  the  equator,  and  covers  the  anterior  capsule,  is  united  Avith  the  margin 
,  and  closes  the  pupil  {membrana  caprnlo-p^ipillaria).  After  the  disappear- 
lis  sac  the  crystalline  receives  its  nourishment  from  the  aqueous  humor  and 
us  by  transfusion.  Hence  its  normal  condition  depends  on  the  integrity 
aedia,  and  ultimately  on  that  of  the  tunica  uvea  and  retina.  The  ciliary 
9eem  to  have  a  great  deal  to  do  with  the  nutrition  of  the  lens. 

Changefl. — These  occur  in  some  cases  earlier  than  in  others.  In  general, 
ly  that  they  are  usually  the  more  decided,  the  more  marked  the  marasmus 
her  parts  of  the  body.  They  are  especially  evident  in  eyes  with  well- 
arcus  senilis.  They  consist  of  a  deposition  of  hyaline  substance  on  the 
.vail  of  the  anterior  capsule,  and  more  particularly  of  increased  density  of 

•mer  correspond  exactly  in  chemical  and  physical  properties  with  the 

I)<)sit3  on  the  membrane  of  Descemet  and  choroid.      Like  these,  they 

appear  as  hemispherical  bodies  with  broad  biises,  rarely  pedunculated, 

as  if  spread  out,  and  have  the  appearance  of  thickenings  of  the  liyaline. 

are  often  full  of  holes.     Their  surface  is  frequently  uneven,  so  that  they 

nolten  glass.     They  usually  adhere  immediately  to  the  inner  wall  of  the 

ipsule,  so  that,  on  a  section,  the  boundary  between  them  appears  as  a  tine 

In  other  cases  there  is  between  them  a  granular  layer,  which  probably 

from  the  destruction  of  the  superficial  layer  of  cells.    {H.  Mfdler,  Wedl.) 

5  becomes,  as  a  rule,  dryer,  more  brittle,  and  more  scissile.     This  is,  how- 

cularly  the  case  of  the  nucleus  of  the  lens,  which  assumes,  as  a  rule,  a  deli- 

yeUow  or  amber  tint,  sometimes  even  running  into  a  brownish  hue.     In 

'  cases  we  then  meet  ^vith  molecular  opacities  in  the  edges  of  the  cortical 

lediately  aroimd  the  nucleus,  which  appear  particularly  distinct  when  the 

lecting  mirror  is  employed. 

diness  is  at  first  confined  to  a  small  portion  of  the  anterior  and  posterior  equatorial 
layer  in  question,  and  is  of  very  varied  form.  Most  frequently  we  meet  radiated 
ti  usually  follow  the  course  of  the  lens-filaments,  and  depend  on  cloudiness  of  the 
its  themselves,  and  on  depositions  of  molecular  masses  in  the  interspaces.  They 
found  accompanied  with  delicate,  thin,  sometimes  sharply-}x)unded,  whitish 
ich  consist  of  various-sized  granules,  and  spreatl  out  on  one  or  both  halves  of  the  equa- 
ce  of  the  nucleus.  Frequently,  also,  the  equator  of  the  nucleus  appears  hidden  by  a 
ay,  misty  girdle,  without  decided  contours.  This  more  or  less  bruad  equatorial 
y»  extends  through  several  layers,  and  is  caused  by  a  throwing-off  of  fat-granules 
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^M&h  c^U«<rl  imrtipTilATly  nmr  Itsc  eqtmtot;  ^d  tjun  evfiQ  uitlte  to  Uz^*  4fop&  Rail 
t2i<l  finw  white  luieA  form  i^  «trclv  jfcrouiiii  lilt  eqiutaf  of  thr  iiacbuA,  «iid  Uur^  beio' 

k)n-Tft  of  i^iiuiMmtn,  wbioh  lcE«vc  bocn  iiUrd  with  mottJOikriiibiUacHc  if^amUn.  thrtm 
cuinbiniiig  farmn  ^^f  thi^  Uyvf-Ulw  c>p«eltif  •  hAv^  bom  oonayfrreti  wiMi  tlie  snnw  «| 

counie,  lnf*ft*isMiHl,  Hmit^J  tins  pupil  t>f  nn  old  peri*riii*ii  oye  la  ntj  loogiT  pm 
hut  tinioky,  uml  rifkii  vfT^  oknidy*  «:*ipcclall^  wlira  M^m  hy  hri^^it  ifijf^i**  ' 
by  ft^tihin^  illuminatioiit  linn  thn  rUiutlirn-**  U  UMiitlly  »u  gttsat  lliisX  ive  : 
larily  think  of  a  tattti-ac*  far  odraoeed 

HKct  Th<ii:it  an  a  miu^  the  inrface  cf  the  cryftdDine  A|^>f»iL'arft  ^vered  wiili  m  %}A 
ikLijihtlj'  itrbil^l,  jfrnj^rjuh  vuH^  ^bieh  occfwlonAUy  luu  »  haUu  i^Uuiiu  Thtr  borilvT  ot  Um 
ftiaOi  jn  iHHikod  by  ifc  dtill-gmymb  f«r  (^yi*h -yellow  gUttur,  fiitt  tlik?  *:lottdiiie»*  <ai  U^ 
oi  tbt*  lFti(t-((urf»t't'  U  tnjxsjAftUy  hlvu.  The  part  af  tJi*:  Jtn»'*K>rtler  tiimt4  froro  tbfr 
ligbt  h»A  Uv<i'  iipppanuiu»*  i>l  In^m^  inserted  hi  m  groov<i«  ft^nucit  of  two  surface*,  iiit#l 
ani^le,  wLiieb  ikr*<  intfTiiifclly  nimxith  and  l#rillli*ut,  mdintlnei  lowjmi  tb^  jjoli?,  nctststnniiJ 
or  tfitu'lc^d  with  «truka,  Th«'  width  of  tiilv  g:iMle  vftriea  grc&Uy.  Tht  ooJor  u  iMimetixBjei 
wlilffi,  liometmiea  yflUowish. 

Til  I  J*  f^li>uclJnci«i  is  explaiucii  l»y  mauj  n»  tUe  coimiiHi  cement  of  a  true  • 
In  UiOMt  eases*  Uuweytr,  it  exists  fur  yi.^ar&  witbout  ^U^-Ultfd  chanj^,  and  frv\ 
ttgLt  d<M*a  not  ntH7f3s8ariJj^  tir  evfti  frequently.  iL'ad  to  f(kniiatioa  t?f  CiiLjimct. 

Tlw  fti  niJf  tbickenin^  of  the  li'iis  is  markt'd  Viy  incix^*i*iiig  ilifficnlty  of  llii* 
of  form  npccBsary  for  at;comii»cHjlH.t]ijn,  With  |>f*>^*Tt'«iiHivo  ihickfnitijj  of  till 
Tolnnu*  diiuioiwJic*  st^mewliftt  iili4£j-^at  lf/a*t  tht}  two  surfaces  of  tbe  h*iMjUd 
the  refriiCtiaii  conscqucnUy  dimini^bea  i 

IfoBology, — CfiUttitft  ?im\  afrtrjihi/  f>f  th^  Jem  ai'e  ss^nionymous  exprrssiona 
lens,  as  in  other  organs,  atrophy  sometimes  occurs  from  diminution  or  othei 

of  nutrition  ;  soinitiincs  tliis  ])roc(s.s  is  prepared,  and  (  vcn  ennscd  l>y  i)'f<ii 
ciiaiiLj:''  of  tlic  cellular  elenieiits  (jf  the  lens,  ('orrespoudin^  to  \\\\^,  we  (ue.i 
find  cataract  .v^'A/?/ the  result  of  atrophy;  aiiain.  tlii-  i^  cund)intHl  ^\  ilh  tli 
i>{  ])r(>liferation  of  eh  uu  nts. 

Intlaniniation  in  the  lens  is  characterized  l»y  very  similar  syni])t(>ins  a>  el 
Varvini^  (quantities  of  formation-cells  C(»llect  on  hoth  >urfac(  >.  especially  in  t 
torial  zone  of  the  lens,  and  in  part  penetrate  into  (he  deeper  poitious.  w  L 
then  appear  arranged  in  rows  hetween  tlu-  til>ers  of  the  h  iis  or  in  >uperticia 
l»et\veen  the  sej)arate  layers  of  the  lens.  The  >U[)ti  licial  polygonal  c: 
e>i)icially  the  young  h  ns  libers  lying  in  the  limiting  /(iie  t;ike  (»n  a  proct^- 
liferation.  their  nuclei  lucituie  sunounded  with  granular  protoplasm,  swd! 
linallv  divide,  while  tlu-  remaining  cellular  contents  heicme  opacpie.  In  (  oi 
d  \('loped  lens  tihers,  in  "which  the  cellular  contents  ha\e  already  been  c»'i 
changed  to  glohuline,  a  real  division  of  the  nuch  u-  never  occuin;  ^v» 
observe  an  intlation  and  molecular  oj)acity.  which  can  only  l>e  refeired  to 
j.rocesses  {  l/r.ntoti'j. 

Since  the  inllanunatory  'products  are  chietly  grouped  ioLr<ther  in  the  mo 
lieial  cellular  layer  of  the  h  ns.  the  j)rocess  was  also  fi»rmerly  described  a>  < 
and  phakohymeiiitis.  Still  in  consideration  of  the  evident  inflammatory 
encroaching  dee[)ly  upon   the   lenticular  structure,    the  name   intiannnali*  i 
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dtaa,  Ib  indi^iitably  a  mnch  more  suitable  one,  particularly  as  the  real  sub- 
the  capsule  takee  but  a  very  slight,  and,  as  a  rule,  undemonstrable  part  in 

SSL 

He  cases,  especially  when  the  phakitis  appears  as  a  symptom  of  suppurative 
almitis,  or  as  result  of  injury  to  the  lens,  as  from  a  wound,  the  neoplastic 
sometimes  proliferate  rapidly,  and  acquire  the  character  of  pus-corpusdes, 
the  mother-cells  undergo  fatty  degeneration,  and  the  inflammatory  cata- 
mes  a  eataraeta  purtdenta.  {Moers,  C.  0,  Weber ^  Lohmeyer,  Kjiapp.) 
ule,  however,  particularly  in  the  more  chronic  forms  of  the  inflammation,  a 
tendency  to  a  higher  development,  to  transformation  into  lens  elements 
»lf  in  the  wandering  ceUs,  newly  produced  by  endogenesis. 
le  anterior  and  posterior  surface  of  the  lens,  besides  formation-cells, 
seen  a  large  number  of  young  growing  cells,  which  often  lie  in  several 
s  upon  the  other,  or  are  pressed  together  into  irregular  groups,  and  seem 
be  formative  elements  of  the  lens  away  from  the  capsule  towards  its  center. 
mble  in  part  the  polygonal  cells  of  the  anterior  pole  of  the  lens,  and  in 
me  lengthened  and  assume  transition  forms  into  nuclear  flbers.  Still  they 
js  very  irregularly  formed,  their  contents  become  easily  cloudy,  their 
!  surrounded  by  a  thick  layer  of  protoplasm,  and  divisions  of  the  nuclei  and 
dlls  themselves  may  frequently  be  seen  in  them.  At  the  same  time  they 
y  degenerate  into  colloid  and  mucous  masses,  at  least  near  them  there  are 
uently  found  considerable  quantities  of  a  homogeneous,  slightly  opaque 
;  of  varying  consistency,  in  which  globular  kernels  of  a  colloid  appear- 
also  frequently  found.  In  the  deeper  cortical  layers  we  often  meet  with 
arying  extent,  even  of  colossal  size,  which  are  often  circular  and  carry  one 
I  nuclei  in  the  slightly  opaque  contents ;  sometimes  approach  rather  the 
onn  and  contain  a  fine  molecular  mass  with  coarser  and  larger  granules, 
aclei ;  and  finally  they  have  sometimes  degenerated  into  dark,  fatty  groups 
los  without  nuclei.  The  very  opaque  lens  fibers,  the  nuclei  of  which  appear 
;h  swollen  and  darkly  granular,  are  pressed  out  of  relative  position  by  the 
c  elements  poured  out  between  them,  and  sometimes  are  actually  bent  as 
ted.  Their  expanded  ends  appear  swollen  up  and  acquire  a  very  changed 
ice  by  precipitation  and  a  net-like  arrangement  of  an  opaque  mass  in  their 
[  Wedl,  Iwanoff),  The  further  changes  are  on  the  whole  very  variable. 
»88  often  soon  recedes,  the  growing  cells  with  their  nuclei  clear  up,  and 
:ture  gradually  gains  its  former  normal  appearance.  More  frequently, 
,  the  inflammation  leads  to  atrophy  of  the  lens,  the  elements  of  which 
iecomposcd,  disintegrated  and  undergo  secondary  metamorphosis ;  the  result 
rmation  of  cataract  in  tlie  narrow  sense  of  the  word.  More  frequently  still 
n  occurs  a  development  of  connective  tissue  and  its  derivatives,  a  large 
of  neoplastic  elements  spring  up,  gi-adually  assume  the  character  of  con- 
i»>ue  cells,  whilst  the  intervening  intercellular  substance  becomes  fibrously 
and  finally  splits  up  into  the  peculiar  fine,  wavy,  loose  bundles  of  fibers. 
)plastic  connective  tissue  is  not  uncommonly  found  in  more  or  less  thick 
jread  out  superficially  between  the  capsule  and  tlie  cataractous  nucleus  of 
3Iore  rarely  we  meet  with  wart-likc,  strictly  defined,  circular  outgrowths 
posterior  wall  of  the  anterior  capsule,  which  sometimes  are  situated  flatly, 
»  display  a  circular  head  and  a  distinct  pedicle.  They  consist  of  a  kind 
3S 
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c»f  ftUi'll  of  ctmcenincmlly  jgtmtlfted*  obloTtg  celli  ftod  of  a  ntieletis  of  smalls  dj 
Iat  oelJk  Tbcso  oells  api^ear  very  BQoa  tfl  becoma  dkmtegmted  and  pass  into  s 
molociibir,  dirty  brownish  ^yellow  mass,  imebangeabk  in  hydrochloric  neiti 
tiniw  the  nudetw  of  smaU  colls  is  al*.i  found  entirely  concealed  by  a  gkffnr  sub 
(  Wi^i).  In  some  few  cases  circiunemhcd  maaBCs  of  pus  ap[7€BiLr  mdoccd  in. 
irnvdijpc  of  connectirc  tifisae  (Aftwr^jt 

Tlie  filtunctjtss,  which  have  become  denser,  and  haviB  loft  tibflir  ceH-imcleL, 
[jarticipate  in  the  inflammation  only  by  b^^oming  dA^udy  and  s^weUecL     They  oj 
remain  unchanged,  or  only  undergo  atrophy  as  tho  affiection  adtnncv^ 

Inasmuch  a^  pluakitis  is  rarely  idiopathic,  but  occurs  a«  a  rtsruU  of  ii 
in  the  anterior  part  of  the  uveEi,  ita  products  are  usually  found  in  conuecti<*i3 
others,  which  proceed  from  tho  ins)  and  ciliary  prooftssus*,  and  form  a  coTcra^ 
variBble  thickness  on  the  anterior  portion  of  the  crystallim*. 

2*  Atrophy  prajx^r  ahowB  itself  flr*t  fts  a  chemical  sepai^tion  or  brenkin|r-i^ 
the  lena-elemmts  into  materiale  of  different  kinds^  '^hichare  partly  fiuid.  and 
be  al^orbcd,  but  are  partly  solid*  and  may  retuain,  op  be  gradually  absi:>rl?*?d,  ai 
ftirtber  chetnical  changes  The  immediate  perceptible  result  of  the  breaking^! 
optical  dijiduularity  of  the  elements— that  h^  their  cloudlticaa.  8ul 
however,  thu  changed  dependent  on  thia  show  thcfmselTes  very  diffbrenlly, 
to  the  frni^Ut^^ncc^  of  the  atrophytng  part,  i.e.,  acconJUng  to  the  gpemJtetmhm 
attained  by  it  in  a  given  time. 

a.  In  the  [lard  lensea  of  old  persona,  in  whose  elements  the  m^M  puU 
greatly  iu  ci^cess,  while  tlie  watery  fiuide  are  greatly  diminished^  the  chendcad 
oe^  of  aeparatioa  goes  on  very  dow!^,  and  ia  al^o  less  marked,  as  ev^n  the  e*( 
the  fluid  constituents  can  alter  but  little  the  original  form  of  the  demean 
accordance  with  this,  the  lens  remains  to  a  certain  extent  diaphttrnms.   The 
tiou  of  optical  homogeneoosneas  ia  ah  own  by  the  increase  of  the  reflection,  ijs 
evident  ioi&f%n^  of  the  above- mentioued  part  of  the  organ ;  for  the  lens  t] 
bi^waish-yellow,  or,  wiiere  the  process*  h  far  advantx^d,  dirty  gray lah -brown, 
red-,  purple-,  or  black-brown.     If  deprived  of  the  external  layers,  and  etpoted' 
the  air,  the  dtirkniL'Sks  of  thL^  eukTrin^  increasL'.'^  rapidly,  and  it  clears  u]t  v<;ry  little 
being  placed  in  water.     The  len^  jW»hli/  taken  from  tlic  eye  appears  drj,  hard 
friable.     It  readily  divido.s  hilo  concentric  layt^rs,  each  of  which  is  almost 
rent,  and  borders  onyeiloTv  or  led.     We  ahnost  always  ilnd  the  convc^itif  ^f  tbe 
surfaces  hss  tbim  normal*     On  the  whole,  we  may  5*ay  the  flattening  inereAsts 
the  equatoriid  extent  of  the  cataractous  hm.     But  the  ext^^nt  of  the  liittt^r  ap| 
to  iuereasein  projwrtion  to  tlie  iige  of  the  individual;  at  Umiit,  in  very  agedpt' 
we  iilmo&t  ooniitantly  llud  ^t/r/?;;  and  J/d^  but  in  younger  person^jflia^iandit 
eonvrx^  lenj^ts. 

Under  the  micrc-scope,  tho  inrTividual  Inyerp,  which  are  ea^ilj  «crparateil,  appear  bs  f 
irmn^hioerit.  ytfUowiahorhrowTiiHh  pl^t^es,  vith  rough,  darkc?dg£'fli  of  unequal  length,  and  ams 
warfacps,  Trhich,  Trith  moTe  or  le.sH  dnrk,  vcryfine^  mokoular  mi*sM'«.  are  also  oftt-n  #ti*WTii 
tu&ty  or  brtivvn  gmiitileitjt  larjj^rr  siz^i,  or  with  fnt-globuleiir     In  ttitte  plat^^  the  utdoa  ci 
Individual  {^kmeuts  Lh  often  hq  iutimate  that  their  bouudaries  can  nn  lunger  be  diatitiguiiifai 
In  other  pl^itci*,  however,  tbi*  side«of  tbtjindiviiluiil  tiliimcuta,  tiociieioliiitlly  evi»lt?ntly  ihrnJlil^ 
rnriy  be  cloatly  recngnized  rb  more  or  lasi  dmrk  rouijh,  and  j^iiralU'l  lince.  In  h&rtllefise!  kffeell 
M-ith  wiJilk'  csttara^ct  we  ftftcn  flee  the  lateral  f^;^^**  of  the  rtlumeuts  vL'ry  d&rk,  and^  &i  it  wep^ 
ffuawed^  while  their  gkhn  appear  Eown  with  dark  poLnt3i^  which,  on  more  caxefot  fTamJniiitMffi 
^re  neen  to  be  Mmali  htti€4. 
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thhiner  layers  of  the  len?,  the  oataractons  process  nstially  goes  on  more 
md  oompletefj,  and  also  shows  itself  by  great  opacity  of  some  layers,  or  the 
08.  At  the  same  time,  the  opaque  layers  often  maintnin  their  conneoti>>n 
g  time,  and  even  with  the  naked  eye  we  may  frequently  recognize  the  radia- 
them.  Finally,  however,  the  elements  break  op,  and  then  present  a  whirish- 
p,  whose  consistence  changes  somewhat  with  the  degree  of  development  of 
of  the  lens  in  qaestion,  bat  is  nsnally  card  like. 

doaded  filftments,  aod  their  usually  somewhat  swelled  nuclei,  appears  a  brighter  or 
idecular  mass,  and,  at  the  same  time,  a  greater  or  less  amount  of  fat  in  granules  and 
th  nomerouB  myeline  bodies.  The  myeline  also  appears  freqncntly  in  the  form  of 
that  the  Icna  fibers  actually  fall  together,  and,  like  flat  bands,  float  about,  heaped 
in  bondlea,  in  the  prodncta  of  disintegration,  which  always  appear  deposited  in 
r  Ie«  qoantity  between  the  remains  of  the  layers  of  fibers.  Here  and  there,  also,  as 
iclena,  we  find  the  above-described  homogeneous,  friable  plates.  Still,  these  here 
ntain  » large  number  of  myeline  globules,  which  become  isolated  in  the  breaking-up, 
khe  plates  the  appearance  of  a  network,  with  large  opaninga  ( \V<^dl). 
iements  of  the  capsular  epithelium,  during  this  time,  often  remain  unchanged,  or,  at 
w  a  fine  molecular  or  fatty  opacity  of  the  contents.  In  some  cases  the  cell- walls  are 
siJy  destroyed,  and  we  only  find  the  cloudy,  swelled,  and  variously-sprouted  cells ;  some- 
0,  nuclei  which  are  being  destroyed  or  atrophied,  between  which  is  deposited  a  more  or 
molecular  mass.  Not  unfrequently  the  nuclei  themselves  are  destroyed,  the  epitheliun: 
*ated  into  £eitty  granular  plaques,  which  have  occasionally  preserved  the  polygonal 
s  of  the  cells.  At  the  same  time,  we  not  unfrequently  find  striae,  in  which  certain 
roups  of  cells,  have  undergone  a  peculiar  process  of  thickening.  A  yellowish,  trans- 
m  maas,  has  formed  around  the  nucleus,  which  increases  more  and  more,  finally  fills 
cell,  and  changes  it  to  a  solid,  hard,  opalescent  disc,  insusceptible  to  chemical  changes, 
cs  aobeequently  unite  to  form  quite  irregular  glandular  groups,  or  stand  alone,  between 
OS  of  other  cells.    (ZT.  MulUr,  Wedl) 

ft  lens-elements,  under  the  advance  of  the  cataractous  process,  usually  break 
qnickly  into  a  cloudy,  paste-like  mass,  or  they  dissolve  into  a  whey-like 
which  swim  opaqne,  formless,  fatty,  granular  tJ  cculi. 

le  physical  properties  of  the  cataractous  mass  depend  cliiefly  on  the  stage  of 
oent  of  the  elements  in  question,  at  the  time,  and  this  changes  not  only 
d  to  the  lens  as  a  whole,  bat  as  to  the  individual  layers,  according  to  the 
le  person.  Moreover,  as  the  lens  rarely  hardens  throughout  at  once,  but 
■actons  change  proceeds  sometimes  from  the  nuclens,  sometimes  from  the 
al  strata  of  the  crystalline,  and  only  gradually  extends  over  the  rest  of  the 

is  clear  that  the  coarser  anatomical  conditions  of  the  cataract  must  greatly 
5ot  the<ie  are  particularly  important  practically;  hence  they  are  worthy 
ial  consideration. 

mature  and  old  age,  if  peculiar  external  circumstances  do  not  influence  the 
he  cataract  proceeds  from  the  nucleus.  This  separates,  as  it  were,  from  the 
portion,  becomes  hard,  f. iable,  dry,  cloudy,  and  c  dortd,  the  superficial 
len  long  maintaining,  at  the  same  time,  an  a'most  normal  transpjirency,  and 
:he  immediate  vicinity  of  the  nucleus  a  fully-developed  areus  senilis  of  the 
j»,  from  the  disturbance  of  the  filaments.  This  is  called  hard  nvclear  or 
cataract,  aLo  7)^rtC'>«<'?tT07«fl.  In  time,  the  sf/jterficial  strata  nl>o  become 
They  first  become  cloudy  without  change  of  form  in  the  elements;  finally, 
,  they  dissolve  into  a  more  or  less  ccnsi.stent  pulp,  rarely  becoming  more 
be  nuclear  cataract  sometimes  appears  with  the  cortical — a  state  called 
taract. 

e.nrly  manhood  and  youth,  cataract  more  frequently  commences  on  the 
ban  in  the  nuclens,  but  often  is  not  limited  to  any  part,  in  a  short  time 
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Cataract. 

Anatodiy. — The  crystalline  lens  is  a  disk  ghaped,  perfectly  transparent  and 
elastic  ])<»dy,  wliicb  is  so  held  by  the  ciliary  body  that  its  axis  (measunng  about  two 
line's)  nearly  corresponds  with  the  optic  axis.  Its  anterior  surface,  which  is  the 
li»ss  convex,  projects  at  its  center  somewhat  beyond  the  plane  of  tlie  iris,  which 
conseqnently  appeai-s  ))ulgcd  forward,  and  fixed  by  the  Jens.  Tlie  posterior  surface 
(which  is  more  curved)  is  embedded  in  the  lenticular  fossii  of  the  vitreous,  and, 
exc  'pt  at  the  peripheral  zone,  is  intimately  connected  with  the  hyaloid.  Tlie  len» 
is  composed  of  two  dLstinct  parts,  an  outer  envelope  or  ct/])8ule  of  the  lens,  and  the 
lens  proper. 

The  capsule  is  a  sac-like,  closed,  transparent,  elastic  and  permeable  membrane, 
which,  under  the  microscope,  appears  homogeneous,  structureless,  but  when  diseased, 
Boni  •times  shows  a  lamellar  formation.  Its  anterior  half  (the  anterior  cai)8ule)  is 
quitw*  thick,  but  thins  off  quite  rapidly  as  soon  as  it  unites  with  the  zonula.  The 
marginal  portion  and  the  posterior  capsule  are  very  delicate.  The  capsule  is  firm 
enough  to  offer  considerable  resistance  to  the  action  of  blunt  instruments,  but  is 
easily  torn,  cut  up,  or  pierced.  If  wounded,  ii  usually  teal's  l)eyond  the  wound  from 
its  own  cljisticity ;  occ4i8ionally  the  rent  extends  to  the  insertion  of  the  zonula,  and 
the  lens  may  even  escape.  Tlie  edges  of  the  wound  then  retract,  by  rolling  up  or 
folding  together,  as  far  as  the  position  of  the  wound  permits.  Th3  great  elasticity 
of  the  intart  crystalline  depends  on  the  capsule.  The  lens  proper,  without  its  hyaline 
envclojx',  is  soft,  and  easily  ]>roken. 

Th  •  capsule  is  destitute  of  an  epithelium.  In  the  middle  part  of  the  posterior 
surf.icj  of  the  anterior  capsule,  a  single  layer  of  beauuful,  clear  polygonal  cells, 
v.'itli  round  nuclei,  are  found,  however,  which  was  fonnerly  regarded  as  epitlielium. 
Still  these  beh^ng,  undoulitedly,  to  the  lens  itself,  and  stand  in  the  most  intimate 
relations  to  the  conditions  of  nutrition  and  to  the  growth  of  the  lens.  From  them 
an*  developed  new  lenticular  elements,  which,  by  their  a|)position  to  those  already 
existing,  ])ring  aliout  the  enlargement  of  the  lens  after  lurth  in  tlur  e(iuatorial 
direction.  In  the  antero-posterior,  an  increase  in  volume  of  th3  lens  can  scarcely 
take  place  after  birth.    (Stippj/,  Eih  Jayn-). 

In  fact,  the  so-called  epithelial  cells  of  the  anterior  capsule  pass  over  at  the 
lK)rd<T  zone  into  nucleated  libers,  which  increase  in  lengtli  more  and  more,  enter  into 
the  real  tissue  of  the  lens  proper,  and  are  to  be  regarded  as  true  lens  fil)ers. 

Tlii"  hns  fi]>ers  api)ear,  generally,  as  long,  ])and-shaped  tubes,  appearing  in  a 
j)erpendi(Milar  section  as  flattened  and  hexagonal,  of  very  con^^iderable  trans[)arency, 
t1exil>ility  and  touglmess,  which,  excei)tioiially,  are  pointed  at  ]»oth  ends,  but  as  a 
nile,  slope  away  and  spread  out  vei*y  much.  Each  of  them  bears,  at  least  in  its 
early  state,  the  nucleus  which  indicates  its  cellular  origin. 

The  nuclei  are  situated  together  in  nearly  the  same  portion  of  the  lens  fibers,  but  yet  at 
difTerent  heights,  hence  they  cauHc  no  particular  swelling  of  the  part  of  the  lens  in  question. 
The  fact  of  their  being  collectetl  together  in  a  comparatively  narrow  belt  of  the  periphery  of 
the  lens  jostifies  the  anatomical  description  of  a  nuclear  zone  {H-  ^eyer). 
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Tile  I0M  fllfofs  mil  clotdj  pr««pd  upan  ttm  moih^t,  withtmt  bli^frcA 
nt'Ukc  suliditaiice.  A  auction  ciimtni  ptTpendirularlj  lo  tliwrtour*  ;:ln«t 
^•ppciirjuiDc  of  a  ^olicAt*^  njOHiic,  coiiBwtliig  of  nix-BkitO  (.ilate^  iifTiiiiy:nUlr*:nval 
Tlicir  ItttenU  tnlgci  aw  dcntated^  and  i'iK-rua<:li  ui>iiu  om  antilki,  an'  tint 
ttiore  Ormly  cotitu*ct<Hl  together  thiwi  Clio  ilat  i*urfa(x*,  the  tvc  wirkst  of  ii 
aJWft?»  nm  punUlcl  to  Ihe  (surface  of  the  lc>i».  Hy  this  |H>coliftrit]r  U  titplaiMi 
projicrty  of  the  1cm  of  splittmK  up  luto  layers,  aituattsd  paralH  to  thdr  std 
not  i*t(tir*-ly  honitJgeiieoua»  by  -whie}!  meuDs^  the  h^ns  gains*  tUi.*  »p[*fiinuice  ol  k 
<?t*m)><JW'd  of  oomplet*^ly  closeci  abdK  fitting  into  one  another  like  tb«  l*ycfi« 
onbu,  wlueh  Hitrroiind  a  small  round  nudeua. 

Every  individual  filter  beloDg^  as  a  rule,  to  both  h&Iwfi  of  ffw?  und  thi 
lajef ,  since  it  mna  around  the  equritf ir  in  m^coursc  shaped  lik<?  the  \d\Kf  S* 
nmin  direction  i»,  in  ^^nerol,  a  Didiating  one ;  «t)ll  only  a  few  reax^h  the  intll 
l|>iiitjt:'vi(»r  pole  of  the  ^trntuni  in  question,  but  temimate  at  a  distance  frffli 
'  ftinee  tlu^jr  bro»d,  nwrc  coarsw^ly  toothed  tnd  meieta  thai  of  another  filiiir  at  il 
nngle.  By  the  meeting  of  two  fiiwre  at  an  acute  any;le,  linear  seams  are  I 
1^'hicii  aidiate  in  a  BtcJhit^  manner  from  the  pole,  and,  Kiuce  they  are  dtol 
one  upon  the  other  in  riH  the  layci^  of  thu  an  ten  or  and  posterior  halves  off 
divide'  thi^  like  perpendicular  &epta  into  a  number  of  trianglea.  In  the  il 
Infant  tltrec  such  triaiiglii^  ate  funnd,  almost  conatantlyp  m  well  on  the  as 
an  the  [x^^t^^dor  halvct  of  the  lens,  wlddi  eaieloae  between  them  a  sleUate  ^g 
three  mys.  With  advancing  age,  however,  tht*.^  fi^reii  increasie  by  d 
appoHJlion  of  new  layers  of  fiben*,  and  corres|>ondingly  abo  tlw?  mys  of  ^ 
ri^^'uit'.  Fin  ally  f  aecondary  figures  are  alao  developed,  the  vcrtioce  oj 
n«inoved  from  tlte  polijii,  unite  in  a  main  my,  representing,  aa  it  wexe^  a  £q 
the  latter* 

Tiic  lens  fitieTB  meet  each  othej  directly  in  the  seauM  or  rays  of  the  stellA 
TIk*  »upi>osition  of  the  exiiitence  here  of  a  tbickiy-iiuid,  homogeneotis,  ca 
tiubtitancc  {nt'iih)j  appears,  aceordini;  to  Liter  invi*iitigatioiii^  to  l*e  m* 
{2^nwff ).  In  the  same  way  the  interfibrillary  passages,  which  are  said 
between  the  deeper  liiyers  of  fibers  {F.  BcrhT)^  have  become  more  tlian 
l)y  later  investigations  (C  liitUr,  Zcruoff). 

In  the  center  of  the  lens  the  stratification  ceases,  and  here  we  met 
number  of  short,  very  irregularly  formed  processes,  })uintcd  at  both  ends  a: 
into  each  other  by  their  dentated  lateral  edges.  They  are,  generally,  ^ 
nucleus,  l>ut  sometimes  contain  one  situated  very  peripherically.  They  an 
parallel  to  the  axis  of  the  lens.     (C  Hitter,  Zenioff ). 

The  leiLs- filaments  of  the  newly  born  or  of  children  are  very  delicate.     T 
tubes,  wliieh  consist  of  a  very  fine  and  delicate,   clear  envelope,   and  wal 
euntents,  which  stream  out  in  large  drops  on  se})arati()n   of  the  elements, 
peculiar  protein  body,  (jlohulin  or  cryata/li/i,  has  been  observed.     As  the  ii 
increases  in  age,  the  amount  of  this  material  increases  in  the  lens  ;  hence  tlu 
acfjuire  greater  c/>/</</.<<^7iC/',  while  on  the  surface  of   the  lens  new  tulK-s,   v 
contents,  are  formed.     As  the  growth   of  the   body  ceases,   the  appositio 
superficial  strata  of  tubes  appears  to  cease  also ;  on  the  contrary,   the    thic 
the  contents  of  the  tul)es  progresses  from  the  center  toward  the  surface 
neou>ly  tlie  central  clem«'nts  api)car  to  increase  somewhat  in  size,  and   at 
time  to  become  rough.     They  also  lose  their  nuclei.     Finally,    at   maturit 
distin;^uish  a  rpiite  firm,  ratlierharcl,  and  almost  dry  nucleus  and  supei-ficii 
sul>stance,  formed  of  soft  tubes.       The  older  tlie  individual  the  larger  th( 
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r  its  firmness  and  hardness,  while  of  course  the  still  soft  cortical 
minished. 

of  tluB  latter  layer  are  very  destmctible.  After  death  they  soon  deliquesce  into 
lich  has  long  been  described  as  Humor  Morgagni^  but  does  not  exist  during  life, 
bhelium  does  not  furnish  anything  toward  this,  for  it  is  often  found  intact 
r  death.   {F,  Becker), 

intents,  which  has  become  free  by  destruction  of  the  lens-tubes,  thickens  to 
tails  {Myelinkugeln)^  which  greatly  resemble  the  coloid  deposits  on  the  cho- 
bnnd  in  lenses  that  were  placed  in  hardening  fluids,  or  examined  when  not 
often  also  lie  in  numbers  between  the  different  strata  of  the  filaments  that 

» 

line  lens  has  no  blood-vessels  or  nerves ;  but,  even  shortly  before 
lie  is  suiTounded  by  a  vascular  sac,  which  lines  the  lenticular  fossa, 
equator,  and  covers  the  anterior  capsule,  is  united  with  the  margin 
closes  the  pupil  {membrana  caprnlo-p^ipiUaris).  After  the  disappear- 
j  the  crj'stalline  receives  its  nourishment  from  the  aqueous  humor  and 
transfusion.  Ilence  its  normal  condition  depends  on  the  integrity 
,  and  ultimately  on  that  of  the  tunica  uvea  and  retina.  The  ciliary 
to  have  a  great  deal  to  do  with  the  nutrition  of  the  lens. 

gea. — Tliese  occur  in  some  cases  earlier  than  in  others.  In  general, 
t  they  are  usually  the  more  decided,  the  more  marked  the  marasmus 
arts  of  the  body.  They  are  especially  evident  in  eyes  with  well- 
s  senilis.  They  consist  of  a  deposition  of  hyaline  substance  on  the 
•f  the  anterior  capsule,  and  more  particularly  of  increased  density  of 

correspond  exactly  in  chemical  and  physical  properties  with  the 
on  the  membrane  of  Descemet  and  choroid.  Like  these,  they 
ar  as  hemispherical  bodies  with  broad  bases,  rarely  pedunculated, 
spread  out,  and  have  the  appearance  of  thickenings  of  the  hyaline, 
ften  full  of  holes.  Their  surface  is  frequently  uneven,  so  that  they 
1  glass.  They  usually  adhere  immediately  to  the  inner  wall  of  the 
',  so  that,  on  a  section,  the  boundary  between  them  appears  as  a  line 
>ther  cases  there  is  })etween  them  a  granular  layer,  which  prol^ably 
the  destruction  of  the  superficial  layer  of  cells.  (//.  Midler,  Wedi.) 
imes,  as  a  rule,  dryer,  more  brittle,  and  more  scissilc.  This  is,  how- 
ly  the  case  of  the  nucleus  of  the  lens,  which  assumes,  as  a  rule,  a  deli- 
.V  or  aml^er  tint,  sometimes  even  running  into  a  brownish  hue.  In 
?  we  then  meet  with  molecular  opacities  in  the  edges  of  the  cortical 
<.'\y  around  the  nucleus,  which  appear  particularly  distinct  when  the 
g  mirror  is  employecL 

.  is  at  first  confined  to  a  small  portion  of  the  anterior  and  posterior  equatorial 
in  question,  and  is  of  very  varied  form.  Must  frequently  we  meet  radiated 
lly  follow  the  course  of  the  lens-filaments,  and  depend  on  cloudiness  of  the 
mselves,  and  on  depositions  of  molecular  masses  in  the  interspaces.  They 
(1  accompanied  with  delicate,  thin,  sometimes  sharply-bounded,  whitish 
gist  of  various-sized  granules,  and  spread  out  on  one  or  both  halves  of  the  equa- 
he  nucleua  Frequently,  also,  the  equator  of  the  nucleus  appears  hidden  by  a 
fity  girdle,  without  decided  contours.  This  more  or  less  broad  equatorial 
ieuds  through  several  layers,  and  is  caused  by  a  throwing-off  of  fat-granules 


ttirllj  tlilttk  of  a  catanict  far  fidraaciHl 

Tlie  tkcefrlbii  beecnac^  atiU  more  ^mplet«  when  crp'/^Wal  tlltmiiiiiitid 
ii0(iL  Then,  tta  &  rule,  %ht  amimee  of  ttie  crjfitaiUne  «p|:HMir»  oovc 
siigtitly  itriAteii  gnjiah  Tml^  whicli  oooaiion&Uj  bu  &  iatin  t^Uira. 
ftljto,  b  mjkrkeil  by  »  dnll-gnjrkb  ftt  ifrtyiak-jdlow  glitter.  Jivit  tlie  eU 
<>f  the  Irtia-i^iirfacH?  ift  «ftp«d«llf  «;«?»*.  The  p*rt  «f  tbt?  knb-lnjtder  tuf^ 
Ught  boA  the  ii|vpe«.mi343e  of  being  infierted  in  a  groove^  formtKl  cf  two  I 
«ngle,  whicb  Are  mtenmllr  amoctth  (ind  brUliant,  iuJiAtinct  t&wjmi  the  | 
or  taarkoii  witb  itruBv  Tbe  width  of  tbte  girdle  Tftrie*  grtatly.  The  ^ 
nirhju,  •otnetimea  jrellowiflk 


Thtw  clouditniss  is  ejrpUmcd  by  in  fin  j  as  tlie  comiiKnccmi 
III  mtxhl  mst^tss,  buweror,  it  exUU  for  years  with  out  tkckkd  cha 
tigi*  diH^  not  necessarily,  or  even  frequently^  k^ad  to  fonuatioa 

Tlie  ^nile  tliickenin^  of  tbe  hm  is  marked l>y  mcrefli*in^  dii 
of  form  necessary  for  accommodation.     Witli  progrea&iTe  thid 
Tolnnie  dlmmislies  soiuewlmt  also — at  least  file  tvro  Mtrfoces  ot 
tlie  refract! cm  consequently  diminishes, 

'Som\QgJ,^Ctit^riict&nd  atr0phy  qfths  Jeiu  are  ayncmymaui 
Icns^  as  in  other  orgjtnj;,  atn»i>by  sfjmetimes  occni-^  Ivk^ixx  dmuni 
of  nutrition;  sometimes  tliis  priKecss  is  (ireparcd,  and  even  cai 
cbaiign  of  the  ci'llular  elemeuts  of  iht*  lena.  Ciin-espfjadi ng  to 
find  oitaract  mtl^J^  the  rcj^ylt  of  atiwphj ;  again*  tliis  is  comb 
of  prtiliferadon  of  clcnuot.^ 

Inftanunation  in  tbe  lens  b  characterized  by  very  similar  syrs!] 
Varying  qiumtitii^  of  formation-cells  collect  on  1  Hit h  ^nrlMCCH.  i^j. 
tonal  zone  of  tlie  lens,  and  in  i*art  pc^netrnta  into  the  dwpi^r  p 
then  appear  arranged  iu  ro^rs  lietwcen  the  filiet^  of  the  lens*  or 
between  the  separate  layers  of  the   leuB*      The  superficial 
especially  the  young  kns  filers  lyin^  in  the  limiting  zone  tak< 
lifertttion,  their  nuck^i  Lk. conic  surruunded  with  gnuiular  prol 
Jij>idly  dividct  whik^  the  remaining  cellular  cimtenta  l>eC(jmo  o] 
developed  lens  i5hersi,  in  which  the  cellular  contents  have  a! 
cfiaiigeil   to  glohuliue,  a  real  divisioii  uf    tlie   nucleus  nev 
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mdency  to  a  higher  development,  to  transformation  into  lens  elements 
i  in  the  wandering  cells,  newly  produced  by  endogenesis. 
;  anterior  and  posterior  sorface  of  the  lens,  besides  formation-cells, 
«n  a.  large  number  of  yonng  growing  cells,  which  often  lie  in  sereral 
opon  the  other,  or  are  pressed  together  into  irregolar  groups,  and  seem 
i  formative  elements  of  the  lens  away  from  the  capstde  towards  its  center. 
ible  in  part  the  polygonal  cells  of  the  anterior  pole  of  the  lens,  and  in 
le  lengthened  and  assume  transition  forms  into  nuclear  fibers.  Still  they 
i  Terj  irregularly  formed,  their  contents  become  easily  cloudy,  their 
snrromided  by  a  thick  layer  of  protoplasm,  and  divisions  of  the  nuclei  and 
la  themselves  may  frequently  be  seen  in  them.  At  the  same  time  they 
degenerate  into  colloid  and  mucous  masses,  at  least  near  them  there  are 
ently  foond  considerable  quantities  of  a  homogeneous,  slightly  opaque 
>f  varying  consistency,  in  which  globular  kernels  of  a  colloid  appear- 
so  frequently  found.  In  the  deeper  cortical  layers  we  often  meet  with 
rying  extent,  even  of  colossal  size,  which  are  often  circular  and  carry  one 
anclei  in  the  slightly  opaque  contents ;  sometimes  approach  rather  the 
rm  and  contain  a  fine  molecular  mass  with  coarser  and  larger  granules, 
dei ;  and  finally  they  have  sometimes  degenerated  into  dark,  fatty  groups 
B  without  nuclei.    The  very  opaque  lens  fibers,  the  nuclei  of  which  appear 

swollen  and  darkly  granular,  are  pressed  out  of  relative  position  by  the 
elements  poured  out  between  them,  and  sometimes  are  actually  bent  as 
d.  Their  expanded  ends  appear  swollen  up  and  acquire  a  very  changed 
i  by  precipitation  and  a  net-like  arrangement  of  an  opaque  mass  in  their 
Vedl^  Itoanoff).  The  further  changes  are  on  the  whole  very  variable. 
■  often  soon  recedes,  the  growing  cells  with  their  nuclei  clear  up,  and 
ore  gradually  gains  its  former  normal  appearance.  More  frequently, 
the  inflammation  leads  to  atrophy  of  the  lens,  the  elements  of  which 
composed,  disintegrated  and  undergo  secondary  metamorphosis ;  the  result 
lation  of  cataract  in  the  narrow  sense  of  the  word.  More  frequently  still 
oocarB  a  development  of  connective  tissue  and  its  derivatives,  a  large 

neoplastic  elements  spring  up,  gradually  assume  the  character  of  con- 
^ae  ocUs,  whilst  the  intervening  intercellular  substance  becomes  fibrously 
id  finally  s^ilits  up  into  the  peculiar  fine,  wavy,  loose  bundles  of  fibers. 
Lastic  connective  tissue  is  not  uncommonly  found  in  more  or  less  thick 
iftd  out  superficially  between  the  capsule  and  the  cataractous  nucleus  of 
More  rarely  we  meet  with  wart-like,  strictly  defined,  circular  outgrowths 
oeterior  wall  of  the  anterior  capsule,  which  sometimes  are  situated  fiatly, 
daspiaj  a  circular  head  and  a  distinct  pedicle.  They  consist  of  a  kind 
38 
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ot  shell  of  concentrically  t^t  rati  tied,  oblcmg  cells  and  of  a  ntioku^af  smftllfTd| 
lar  ctdli.  Th^s^i  ctilU  appear  T^ry  looti  to  beoaKaidmntcgnited  sad  pawints «  i 
molecular^  dirtj'  brownish-yellow  muds,  unehangettblc  in  hjdrocWoric  add  9t 
times  the  nuckiia  of  snmU  otslk  b  also  found  entirely  oaaceded  by  a  ^hs^  enbill 
( Wsdl),  In  some  few  cast»  circunutcrilted  maeeee  of  pm  appear  indoscd  \ 
eaydopc  of  coimcctivc  tii^uo  (Mfusri). 

Tlje  ftlami*nt«,  wliicb  have  k^come  denser,  and  Uav^e  lo«t  tbdr  cell-nndet,  m 
pftrticipttte  in  the  inflammation  only  by  becoming  cloudy  and  awelled,  Tbey 
remain  unchang*.^d,  or  only  under|To  atropliy  a»  the  affecticm  adroiicr^. 

In^much  m  phakitis  h  rarely  idiopathic*  but  oecnre  m  a  n^ult  of  iiiflarat 
in  the  anterior  part  of  the  uvea,  its  products  are  usually  found  in  oonnettioi 
others,  which  proceed  from  the  iris  and  ciliary  proceaiics^  and  forta  a  coi« 
variable  tliicknoss  on  the  anterior  portion  of  the  rryfitaJline.  i 

2.  Atrophy  proper  shows  itself  irst  as  a  chemical  separation  or  brenldii§ 
the  lens-tilerotnvts  into  materials  of  different  kinds,  ■ybicb  are  partly  fluids  ai 
be  absorbed,  but  are  partly  solidr  and  may  remain,  or  be  pfradiially  absorbed 
further  cht^mical  changed.  The  immediate  perceptible  result  of  the  broaldiif 
optical  diaaimilarity  of  the  elements — ^that  is,  their  doudineaa,  Subse^ 
however,  the  changes  dependent  on  thisshoTV  themselTea  very  diffetientljf  n/d 
to  the  €4}ri»iitt€in€^  of  the  ntrapbyini^  part,  Le.^  according  to  the  greater  or  Itm 
attained  by  it  in  a  given  time, 

fj.  In  the  hard  lens^  of  old  person^  in  whose  elementa  the  mUd  p 
greatly  in  excess,  while  the  watej^  fluids  are  greatly  diminidied,  the  chensii 
ce^  of  separation  goes  on  very  ihwly^  and  is  also  less  marked,  as  even  the  ei 
the  fluid  constituents  can  alter  but  little  the  original  form  of  the  elema 
accordance  with  this,  the  lens  remains  to  a  certain  ertent  dkiphanou^.  The  i 
tion  of  optical  homogeneouaneas  is  shown  by  tlie  incrt^ise  of  the  reflection 
evident  cohrimj  of  the  above-mentioned  part  of  the  organ ;  for  the  leus 
brownish-yellow,  or,  where  tlie  process  is  far  advanced,  dirty  grayish-browi 
red-,  purple-,  or  black-brown.  If  dejnived  of  the  external  layers,  and  cxj 
the  air,  the  darkness  of  the  coloring  hicrcases  rapidly,  and  it  clears  up  very] 
lacing  placed  in  water.  The  lens  freshhj  taken  from  the  eye  appeare  dry,  h; 
friable.  It  readily  divides  into  concentric  layers,  each  of  which  is  almost  I 
rent,  and  borders  on  yellow  or  red.  We  almost  always  find  the  concexity  of 
surfaces  less  than  normal.  On  the  whole,  w^e  may  say  the  flattening  incrca: 
the  equatorial  extent  of  the  cataractous  lens.  But  the  extent  of  the  latter 
to  increase  in  proportion  to  the  age  of  the  individual;  at  least,  in  very  aged 
we  almost  constantly  find  large  and ^/?af,  but  in  younger  persons  *ma// and* 
convex,  lenses. 

Under  the  microscope,  the  individual  layers,  which  are  easily  Reparat<jd,  appear 
translucent,  yellowish  or  brownish  plat<?8,  with  rough,  dark  edges  of  unequal  len^nh,  an 
surfaces,  which,  with  more  or  less  dark,  very  fine,  molecular  masses,  are  also  oft<n  f^ii 
rusty  or  brown  granules  of  larger  size,  or  with  fat-globules.  In  these  plates  the  uni 
individual  elements  is  often  so  ultimate  that  their  boundaries  can  do  longer  be  disti; 
In  otlier  plates,  however,  the  sides  of  the  individual  lilamcnts,  occasionally  evidently  s 
may  he  clearly  recognized  a-s  more  or  less  dark,  rougli.  and  parallel  lines.  In  hardlensM 
with  senile  cataract  we  often  .see  the  lateral  eOgt-a  of  the  filaments  very  dark,  and,  a 
gnawed,  while  their  sidin  appear  sown  with  dark  points,  which,  on  more  careful  ex&i 
are  .seen  to  be  small  holes. 


mar  mass,  and,  at  tbe  same  time,  a  greater  or  less  amount  oi  lat  m  granules  ana 
omeroiiB  myeline  bodies.    The  myeline  also  appears  frequently  in  the  form  of 

the  lens  fibers  actually  fall  together,  and,  like  fiat  bands,  float  about,  heaped 
(ondleB,  in  the  products  of  disintegration,  which  always  appear  deposited  in 
I  qmamfy  between  the  remains  of  the  layers  of  fibers.  Here  and  there,  also,  as 
fli  W9  §nd  the  aboTe-described  homogeneous,  friable  plates.  Still,  these  here 
a  a  Isrgtt  number  of  myeline  globules,  which  become  isolated  in  the  breaking-np, 
lates  the  appearance  of  a  network,  with  large  openings  ( Wedl). 
nts  of  the  capsular  epithelium,  during  this  time,  often  remain  nnchanged,  or,  st 
ine  molecular  or  fat^  opacity  of  the  contents.  In  some  cases  the  cell-walls  are 
lestroyed,  and  we  only  find  the  cloudy,  swelled,  and  yariously-spronted  cells ;  some- 
clei  whieh  are  being  destroyed  or  atrophied,  between  which  is  deposited  a  more  or 
colar  mass.    Not  unfrequently  the  nuclei  themselves  are  destroyed,  the  epithelium 

into  ftiiij  granular  plaques,  which  have  occasionallj  preserved  the  polygonal 
the  cells.  At  the  same  time,  we  not  unfrequently  find  striae,  in  which  certain 
Bof  cells,  hare  undergone  a  peculiar  process  of  thickening.  A  yellowish,  trans- 
us,  baa  formed  around  tbe  nucleus,  which  increases  more  and  more,  finally  flUs 
and  dumges  it  to  a  solid,  hard,  opalescent  disc,  insusceptible  to  chemical  changes, 
baeqaentlj  nnite  to  form  quite  irregular  glandular  groups,  or  stand  alone,  between 
other  cells.    {M.  JiHUer,  WedL) 

ns-^lements,  under  tlie  advance  of  the  cataractoas  process,  usually  break 
My  into  a  oloudj,  paste-like  mass,  or  they  dissolve  into  a  whey-like 
oh  swim  opaqne,  formless,  fatty,  grauular  fl«tcculi. 

tijsicAl  properties  of  the  cataractons  mass  depend  cliiefly  on  the  stage  of 
ot  the  elements  in  question,  at  the  time,  and  this  changes  not  only 
»  the  lens  as  a  whole,  bat  as  to  the  individnal  layers,  according  to  the 
erson.  Moreover,  as  the  lens  rarely  hardens  thronghout  at  once,  but 
ma  change  proceeds  sometimes  from  the  nncleas,  sometimes  from  the 
rata  of  the  crystalline,  and  only  gradually  extends  over  the  rest  of  the 
lear  that  the  coarser  anatomical  conditions  of  the  cataract  must  greatly 
these  are  particularly  important  practically;  hence  they  are  worthy 
oDsideration. 

ture  and  old  age,  if  peculiar  external  circumstances  do  not  influence  the 
ataract  proceeds  from  the  nucleus.  This  separates,  ns  it  were,  from  the 
ion,  becomes  hard,  f iable,  dry,  cloudy,  and  colored,  the  superficial 
ong  maintaining,  at  the  same  time,  an  a'most  normal  transi)arency,  and 
immediate  vicinity  of  the  nucleus  a  fully-developed  areus  fienilis  of  the 
rom  the  disturbance  of  the  filaments.  This  is  called  hard  nvclear  or 
ract,  also  phaeoseleroma.  In  time,  the  svperficial  stiata  nho  become 
ley  first  become  cloudy  without  change  of  form  in  tiie  elements;  finally, 
7  disBolye  into  a  more  or  less  consistent  pulp,  rarely  becoming  more 
radear  cataract  sometimes  appears  with  the  cortical — a  state  called 

St. 

\j  manhood  and  youth,  cataract  more  frequently  commences  on  the 
tn  the  nndeos,  but  often  is  not  limited  to  any  part,  in  a  short  time 
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Tilt  lens  fiham  run  closely  \trvmed  upon  oiw  luiother,  without  mtfrreid 
eeoimt^ike  »ul»Btance.  A  eeetion  canitil  pt^rpeiidieulurly  to  thdr  Dotirse  i^rm^ 
afjpcwraiice  of  a  delicate  mosaic,  consiitsting  of  »li*Mdt?tl  plates,  arranged  alt«fBil 
TLK*ir  lateral  edges  are  dentated,  atid  encnuich  upOD  oae  aDutlier,  are  tlunl 
UH^ri*  firtijlj  C(>tineeU»d  together  than  tht^  flat  wirfai^e«,  the  twc  widt^  of  if| 
alwaf fl  run  parnlld  to  the  surface  of  tUo  lra%  Bv  this  jit^-ulianty  Ib  explmm^l 
[>Toporty  of  the  leofl  of  »i>litting  up  into  layers  situated  paralLcl  to  ihvh  mrU 
nut  eiitirely  homogencoun,  by  wliich  meam  tho  h^m  gixUm  the  apjxrJtranci*  of  hd 
coin]iai^'d  of  couiptetely  closed  »hdL%  fitting  into  one  jtnotkc^r  Hkc  thi^  Uy<^ii  ol 
anion  J  which  surround  a  small  round  nOf^lcui. 

Every  individual  fihcr  belongs,  qb  a  ml*?,  to  both  halnw  of  one  and  tJ»  ii 
lay^r*  si  nee  it  runfl  araund  the  equator  in  a  txiur^  slmptMl  like  the  lf.tT4*r  9.  1 
mam  dirt*ction  is,  in  general,  a  radmtitig  one ;  still  only  a  few  reach  the  arit>n.  r 
IKisteriur  pole  of  the  stratum  iu  cjuu^tiou,  but  tefminatc  at  a  distance  fri 
since  tlmi  broad,  more  coarsely  toothed  end  meets  that  of  another  fil>er  at 
nnghv  By  the  meeting  of  two  fil:»erB  at  an  acute  angle,  linear  seams  m«i  ii 
wlijclj  Jiidiate  in  a  Bt<41at<*  manner  from  the  pok,  and^  emce  they  are 
one  upon  tlie  other  in  all  the  layers  of  the  anterior  and  jxjst^'riijr  halv»  oif  Hie 
divick'  this  like  perpendicular  eepla  into  a  tiumlj^  of  triangU*.  In  the  ii<-it  1i 
infant  three  euch  triangles  are  found,  almost  consttantly,  as  well  on  the  aat  nin-  m 
ou  the  poBterior halves  of  the  lens,  which  enclofeKJ  bctivwn  them  a  E«t4>llate  fi^-up  vi^k 
three  rays.  With  ailvaucing  age^  however,  thest^r  figijrea  incrtmisf  by  rtrtitin*4^ 
(ippof*itiuu  of  new  layers  of  fibers,  and  correspondingly  abo  the  rays  of  the 
tigui'e.  Fin  ally  t  ec!00tidary  %un?s  are  ako  developed,  the  verticea  of  wl 
removed  from  iIkj  poles,  unite  in  a  main  ray,  represeuting,  aa  it  wet^  a  forking 
the  hitt<^r, 

TIk^  lens  Hbera  meet  each  other  directly  in  the  seams  or  raya  of  Ute  stellate  ^ga^ 
lliti  supposition  of  the  exi^itence  here  of  a  thickly-Suld,  homogeneous,  cemeat^llll 
iiuUtttunee  ( Heuhjt  ajipiars,  according  to  later  in vt??st illations,  to  be  an  iliiiiiai 
\Zrrnoff  ).  Ln  the  same  way  the  intt*rfibrillary  passagea,  which  are  said  to 
l»etwi.Tn  the  dcrjKT  liiyera  of  filicra  {F.  Jlft'krr)^  Luvl'  bticomc  more  thmi  dcinbtfil 
bv  lati^r  invest igiilloru*  (  C.  Ilittet^  Ztrnojf ). 

Iu  tlie  CL'Oter  of  the  lens  tlie  stmtification  ceast^s,  and  here  we  meet  TviUi  • 
ni^uiihiT  of  sihort,  very  irregularly  formed  processey,  jjumt^d  at  both  ends  and  fittii| 
into  eaih  titliLT  by  their  lienlatt  d  lateral  cdgi^^.  Th(y  are,  gent-nklly,  witljoot  • 
nuckusii  but  somt.aiau'i^  cojitaiu  oueshnMtx^d  very  peripherically.  Thuy  are  sitastil 
pEirulhl  to  the  axis  of  the  lens.     ( C  Jittt^r,  Zcnttfff). 

Tlie  luns  tilumentii  of  the  newly  l.>orn  or  of  childriii  are  very  delicxite.  They  f on 
1  ubifs,  will  ell  consiiiBt  of  a  very  tine  and  delicate,  clear  envelope,  and  watery  fid 
euuteuts,  wliith  ^treuni  out  iu  \x\Tgit  drops  on  k^  pa  rati  on  of  the  elemi^nts.  Lately 
pi'culiar  |iroleiji  body,  fjUthufin  or  <-ry«Udlbf^  hiun  bci»n  o)»?i4.^rved*  xVs  the  individwl 
iucniiiSL*^  iu  age,  the  auiuuut  of  this  mnteriid  inereoi^es  iu  the  lenit ;  hence  the  eltm^att 
siequire  gn-ati-r  iwtAixktur^  >vliili^  <ju  the  surface  of  tJje  K^us  new  tubes,  with  fiirid 
t'onti'ut*^,  are  formed.  As  the  giowth  of  the  body  oi-ast?*,  the  aj>pos)tioG  of  ae* 
^U|>(^rtidal  strata  of  tubt-a  appears  to  cease  ahio ;  on  the  euntriiry,  the  thickening  <rf 
tlie  eoutvuts  of  the  tubt-s  progresses  from  the  ctnter  toward  the  surface  Sinvulti- 
ueou4y  llie  ciaitral  elemi^ut?^  iippiiu' to  increase  .^omewhui  in  Ki?A%  and  at  die  saiD^ 
Tuin'  hi  briimie  rough*  Tht-y  also  lotie  ifuir  nuclein  Fiujilly,  at  maturity  we  nay 
i]i-tiiiL;ui^h  a  ipiile  Unu,  rather  hard,  ntu]  almost  dry  uurKiis  and  superficial  conittJ 
sabsisovci ,  formed  of  soft  tubes.      The  older  the  ludividnal  the  larger  the  pudcBi^ 


^i^Mi,  wm«iL  gnxuf  Hidmm^  i&«  ^itim  cicpo«ii«  oti  the  ebo- 

ij>e*  that  were  pkc^  m  hwrdening  fliuda^   or  t-mminc*!  whvn  not 
lie  in  numbers  between  the  diflerent  fitrata  of  tbe  Bl&itictiti   tb«t 

sryeUlIine  lens  has  no  blaod- vessels  or  nerves ;  but,  even  shortly  before 
i  eapetile  b  surrounded  by  a  vaucuJar  sac,  which  lines  tbe  leiiticuhir  fosBn, 
tr  the  equator,  and  covers  the  anterior  capsirlc,  i&  unitcfl  with  the  iimrgiu 
m  and  closes  the  juipil  (menihrana  mprndo-pttpiiiarh).  Afli*r  the  diiiappeiir- 
ihk  sac  l\m  cn'stalline  receives  its  naumbnient  from  the  aqueous  humor  and 
^Qs  by  trails  fusion.  Hence  its  nonnal  condition  di-pende  on  the  integrity 
laediiu  and  ultimately  on  tlwt  of  the  tunica  uvea  and  retina.  The  ciljary 
to  Uave  a  great  deal  to  do  with  the  uuirition  of  the  Uos. 


CfeangeSL— Tliese  occur  in  some  casee  earlier  tban  in  others.     In  ffeneral, 

pay  that  they  cire  usually  the  more  decided,  tlte  more  marked  the  marasmus 

luT  parts  of  the  IxKly.     They  are  especially  evident  in  eyes  with  ^vell* 

mtcm  senilis.     They  consist  of  a  depodtion  of  hyaline  j^ubstance  on  the 

Trull  of  the  anterior  capsule,  and  more  particularly  of  increjised  density  of 

er  correspond  exactly  in  chemical  and  phyiical  properties  with  the 
l^pifsils  on  the  membrane  of  Disoemet  and  choroid.  Like  theM%  they 
fanpeiir  ifl  hembphericnl  bodies  with  broad  biu^ea,  raa^ly  jK-dunculated, 
PPi If  spread  out,  and  have  the  appearance  of  tliickmingi*  of  the  hyjdine. 
^re  often  full  of  holes.  Thek  surface  is  frequently  uneven,  !*o  that  they 
j  molten  glass,     Tliey  usually  adhere  imniediaU^y  to  the  inner  wall  of  the 

rpsule,  m  that,  on  a  flection,  the  boundary  between  them  appears  as  a  fine 
In  other  cases  there  U  between  them  a  granular  layer,  whicJi  probably 
L  from  the  destruction  of  the  aui>erficial  layer  of  cells,  (//.  Mtlihr,  Wi^dL) 
p&  becomes^  as  a  rule,  dryer,  more  brittle,  and  more  ^efftsiit.  This  is,  how- 
^culnrly  the  ease  of  the  nucleus  of  the  lens,  which  a^ssumes,  ii^  a  rule,  a  ddi- 
hjdlow  or  amber  tint,  sometimes  even  running  into  a  brown iih  hue.  In 
Kfs  we  then  meet  with  molecular  opacities  in  the  edges  of  the  cortieal 
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whi^b  doKeot  piLrtimiUrly  near  the  eqttator,  oyad  there  even  tiiiite  to  Iftr^e  dTOji*.    Harriet « 
luid  fi^c  white  Ufie»  form  a  oirule  arouDfl  the  Bqu&tor  of  th«  nticltjtiii^  tiJirl  tii«^|'  bpre  frMm  t 
im|MirAtin^  liTie.     They  give  the  itnptenfsiou  that  cleft*  have  fomicft  bi^tB-cca  the  cont*3iti 
IsytTH  of  }i]{im^uK  which  have  Ixwn  tilled  with  Tnoleculj^T»u>!«tfl.iiO0  [FifUht'},    Thauo  Vftriuut] 
<?oaibmmg  f omut  of  the  lay«r-llke  opf^itieA  have  been  connidcrcd  with  tLc  u^tu  MfttiUk,  i 
dediirlbiHi  OS  i?mt> nio'£D ii  l<fn iU,    ( Am nw«. ) 

()n  HI  ctiimt  of  these  liltemtlons,  the  reflect i an  af  light  fitira  thr  ctTetdhm*  k  < 
coTirw**,  incTmssed.  Heuce  ihe  puptl  of  un  old  persti>i*s  cyii  lis  no  longer  pur?  Und 
Vmt  hUioky,  unci  often  very  ckmdy,  cspecitiUy  whc»  y<*ea  by  imgUl  tUffuK  lighU 
liy  fMiqii^  illiuiiiii»tj<jn.  Tlieu  the  clouclinosa  va  xx^maWj  bo  gi-4.'til  Uiiil  Wf  iuytAlU 
tnnly  titifik  of  a  catiymct  far  advuni^^L 


k 


The  liece^ftioa  be<?ome»  still  more  complete  when  ari{f\cifil  UlamiXtttliDa  tA4  •  < 
UJietL  Tbcn^  as  a  mlGr  the  HurfsL^e  of  the  cryst&llinf]  sppejLra  oottrid  wHhli  %  tliidCi  < 
gllghtly  f)triat«ft,  grayish  veil^  which  vcciuiiuti&lly  hA«  a  etttin  glo«,  Tbo  boixler  of  thviQt 
kImi,  b  marked  by  &  dnU-gniyiih  at  grayish -yellow  glitter.  Bot  th«  dtvuflUitHn  on  th^ogittlv 
of  the  leiii'Hurfaceiji  EftjieciBily  rcl-il  The  port  of  the  knft-lKirdur  timiiKJ  from  the  M«rt3:RV  «f 
light  hue  the  i^ppe&jratice  of  bdng  Infi^ttcd  iti  ^  groove,  formed  of  two  lUTtiLceAf  mc«tia^  at  la 
ingle,  which  fire  izitcmBlly  atnooth  iind  brilhnTit,  indintiitet  tow^urd  the  pole,  oucuioiuUlj  doo^T 
or  marked  with  strife.  The  width  of  thia  girdle  variea  grently.  The  ookkr  ilk  Mnnetam«i  f^iywli^ 
white,  ftotnctbnea  yellowislL 

I'hi^  r^londjnc'S!^  is  exphunod  liy  ninny  as  the  couimc'nccTnent  of  a  tmc  caUrad^ 
In  mfiftt  rasE^  htjwercri  it  cxii^ta  for  ycurs  without  dt^citletl  cihaii^e,  and  (^''f'n  In  ^ 
agi/  dvit'^s  not  ufctssiirily,  or  even  frec[Uently^  lend  to  formntion  of  c^ihini*^!. 

The  ftcnlle  thicrketiing  oi  the  U^U'*  ia  marked  by  increasing  cliJrHculty  of  t\w  chjvnga. 
of  form  uec4'Bs« ry  for  accommodation.  With  pn^gT^syvtve  llutkcnlug  of  thti  Ira*  iS4 
volume  ditninisht'ii  i^ume>vliEit  also — at  U^ust  the  two  surface!^  of  the  lcns_/fafff/ij  uiJ 
the  refmction  conaequcntly  diminishtia  ^  ^ 

Nosology. —  CdUiract  and  atrophy  of  the  lens  are  s}Tioiiymous  expressions,  hi  tlu- 
lens,  as  in  other  organs,  atropliy  sometimes  occurs  from  diminution  or  otlier  clmnirc 
of  nutrition;  sometimes  this  process  is  prepared,  and  even  caused  by  /^/y/^o// ;/*"/' ry 
cliangn  of  the  cellular  elements  of  tlie  lens.  Corresponding  to  this.  -\ve  oeea>inii:iIl5 
find  cataract  *r>»^^/// the  result  of  atrophy;  again,  this  is  combined  with  the  re>iilt> 
of  proliferation  of  elements. 

Inflannnation  in  the  lens  is  charaeterized  by  very  similar  symptoms  as  elscwlnrc. 
Vaiying  quantities  of  formation-cells  collect  on  l)ot]i  surfaces,  especially  in  thce^ua- 
toiial  zone  of  the  lens,  and  in  i)ai1:  penetrate;  into  the  deeper  portions,  where  tiny 
then  appear  arranged  in  rows  between  the  til>ers  of  the  lens  or  in  superficial  grou]^ 
betvv'een  the  separate  layers  of  the  lens.  Tlie  superficial  polygonal  cills  ami 
especially  the  young  lens  tillers  lying  in  the  limiting  zone  take  on  a  process  of  i»rt)- 
liferation,  their  nuclei  l»ccome  surrounded  with  granular  proto})lasm,  swell  up  ami 
finally  divide,  while  the  remaining  cellular  contents  become  opaque.  In  conij)l(  tdy 
d;'veloi)ed  lens  til)ers,  in  which  the  cellular  contents  have  already  l>een  C{>nipl('t«ly 
changed  to  glol)uline,  a  real  di\'ision  of  the  nucleus  never  occurs;  we  siinitly 
ol)serve  an  intlation  and  molecular  opacity,  which  can  only  be  referred  to  o>iii"tit 
processes  {Iir<nioff). 

Since  the  inflannnatory  products  arc  chiefly  grouped  together  in  the  most  >ui»<  r- 
ticial  cellular  layer  of  the  lens,  the  process  was  also  formerly  described  as  cni)>nl'''"* 
and  phakohymenitis.  Still  in  consideration  of  the  evident  inflammatory  (ii.in-'^- 
encroaching  deeply  upon  the  lenticular  structure,   the  name  inflammation  of  '1' 
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lakitiB,  is  indisputably  a  much  more  suitable  one,  particularly  as  the  real  sub- 
of  the  capsule  takes  but  a  yexj  slight,  and,  as  a  rule,  undemonstrable  part  in 


ome  cases,  espedally  when  the  phakitis  appears  as  a  symptom  of  suppurative 
HialmitiB,  or  as  result  of  injury  to  the  lens,  as  from  a  wound,  the  neoplastic 
ts  sometimes  proliferate  rapidly,  and  acquire  the  character  of  pus-corpuscles, 
th  the  mother-cells  undergo  fatty  degeneration,  and  the  inflammatory  cata- 
:omes  a  eataraeta  purtdent4i.  {Moers^  C.  O,  Weber,  Lohmeyer,  Knapp.) 
I  rule,  however,  particularly  in  the  more  chronic  forms  of  the  inflammation,  a 
I  tendency  to  a  higher  development,  to  transformation  into  lens  elements 
tself  in  the  wandering  cells,  newly  produced  by  endogenesis. 
the  anterior  and  posterior  surface  of  the  lens,  besides  formation-cells, 
I  seen  a  large  number  of  young  growing  cells,  which  often  lie  in  several 
me  upon  the  other,  or  are  pressed  together  into  irregular  groups,  and  seem 
I  the  formative  elements  of  the  lens  away  from  the  capsule  towards  its  center. 
isemble  in  part  the  polygonal  cells  of  the  anterior  pole  of  the  lens,  and  in 
oome  lengthened  and  assume  transition  forms  into  nuclear  flbers.  Still  they 
raya  very  irregularly  formed,  their  contents  become  easily  cloudy,  their 
\  is  surroimded  by  a  thick  layer  of  protoplasm,  and  divisions  of  the  nuclei  and 
ceUs  themselves  may  frequently  be  seen  in  them.  At  the  same  time  they 
sily  degenerate  into  colloid  and  mucous  masses,  at  least  near  them  there  are 
equently  found  considerable  quantities  of  a  homogeneous,  slightly  opaque 
loe  of  varying  consistency,  in  which  globular  kernels  of  a  colloid  appear- 
«  also  frequently  found.  In  the  deeper  cortical  layers  we  often  meet  with 
I  varying  extent,  even  of  colossal  size,  which  are  often  circular  and  carry  one 
nd  nuclei  in  the  slightly  opaque  contents ;  sometimes  approach  rather  the 
5  form  and  contain  a  fine  molecular  mass  with  coarser  and  larger  granules, 
nuclei ;  and  finally  they  have  sometimes  degenerated  into  dark,  fatty  groups 
lules  without  nuclei.  The  very  opaque  lens  fibers,  the  nuclei  of  which  appear 
nch  swollen  and  darkly  granular,  are  pressed  out  of  relative  position  by  the 
stic  elements  poured  out  between  them,  and  sometimes  are  actually  bent  as 
orted.  Their  expanded  ends  appear  swollen  up  and  acquire  a  very  changed 
anoe  by  precipitation  and  a  net-like  arrangement  of  an  opaque  mass  in  their 
r  (  Wedl^  Itcanoff),  The  further  clianges  are  on  the  whole  very  variable. 
rocess  often  soon  recedes,  the  growing  cells  with  their  nuclei  clear  up,  and 
•ucture  gradually  gains  its  former  normal  appearance.  More  frequently, 
er,  the  inflammation  leads  to  atropliy  of  the  lens,  the  elements  of  which 
5  decomi)osed,  disintegrated  and  undergo  secondary  metamorphosis ;  the  result 
formation  of  cataract  in  tlie  narrow  sense  of  the  word.  More  frequently  still 
ben  occurs  a  development  of  connective  tissue  and  its  derivatives,  a  large 
t  of  neoplastic  elements  spring  up,  gradually  assume  the  character  of  con- 
stis&ue  cells,  whilst  the  intervening  intercellular  substance  becomes  fibrously 
fd  and  finally  splits  up  into  the  peculiar  fine,  wavy,  loose  bundles  of  fibers. 
leoplastic  connective  tissue  is  not  uncommonly  found  in  more  or  less  thick 
spread  out  superficially  between  the  capsule  and  the  cataractous  nucleus  of 
IS.  More  rarely  we  meet  with  wart-like,  strictly  defined,  circular  outgrowths 
he  posterior  wall  of  the  anterior  capsule,  which  sometimes  are  situated  flatly, 
lies  display  a  circular  head  and  a  distinct  pedicle.  They  consist  of  a  kind 
38 
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of  shell  of  coticeiitrl calif  stratified,  oblong  eella  azi4  of  »  nacleo^  of  smalliT  rirrQ- 
Ifir  edk.  These  ci^lla  flj>[jear  rerj  soon  to  beoomo  distnt^roted  sind  pvs  into  4  findj 
i&olecttlar,  dirty  browni^lv  yellow  mass,  imchnngeable  in  hydrochloric  add.  Btm^ 
tamw  the  nudeoi  of  mnttll  cells  Li  also  fonsd  entirely  concealed  bj  a  g^^ui^f  nbMiiiDe 
( Wedf).  In  some  few  cases  clrcumBcribed  maaBes  of  pua  appear  inclosed  In  ut 
eiiYelo|XS  of  connectiTc  tiiBue  ( Jfera), 

The  filftmontii,  which  have  become  denser,  and  have  lost  their  cell- nuclei,  uanall; 
participate  in  the  mflflmmation  only  by  becoming  cloudy  and  swelled.  They  of  tea 
remrtin  unchanged*  or  only  undergo  atrophy  as  the  affection  advant^?s. 

Inasmuch  as  phakitis  h  rarely  idiopathic,  but  occun  as  a  i-csnlt  of  inflanmiiilioD 
in  the  anterior  part  of  the  ijvea,  its  producta  are  usually  found  in  ooimectioG  with 
othorftf  which  proceed  from  the  iris  and  ciliary  processes,  and  form  a  coyering  d 
rariable  IhicknesQ  on  th&  anterior  portion  of  the  crjatatliiia 

2.  Atrophy  proper  shows  itself  Hr^  a^  a  chemical  sepamtion  or  brf^)ctEig*Qp  of 
the  lenfl^elemeuts  into  materials  of  different  kinds*  whicii  am  partly  fluid,  and  may 
be  aljBorhtd,  but  are  partly  solid,  and  may  remaui,  or  be  gradually  abMsrbtdv  ate 
further  chemical  changes.  The  immediate  perceptible  result  of  tUo  brcAkiiig^  k 
optical  diaaimilarity  of  the  elemeuta — that  is,  their  cioudine«s.  SateqMA|, 
howeA'er,  the  changes  dependent  on  this  show  thcmseltes  very  dlffenmlly,  iceotdtif 
to  the  ^jmaUm:^  of  the  atrophying  part*  i.e.^  according  to  tli«  grgata'  or  lc»  doin^ 
attained  by  it  in  a  gi?en  time* 

a.  In  the  hard  li^nses  of  old  persons,  in  whosa  alementa  the  mlid  ]MirC£  «t 
greatly  in  excess,  while  the  watery  flaids  are  greatly  diminish^  |lu.<  chemical  |)n> 
caas  of  reparation  goes  on  very  doucly^  and  ia  also  less  marked,  as  t^eu  the  epcape  »t 
the  fluid  constituents  can  alter  but  little  the  original  form  of  the  elements,  fa 
accordance  with  thi^,  the  lens  Remains  to  a  certain  extent  dUiphanom.  The  diiniaii- 
tion  of  optical  homogeneousness  is  shown  by  the  increase  of  the  reflection,  in  the 
cN-idcnt  coloring  of  the  above-mentioned  part  of  the  organ ;  for  the  lens  appears 
l>rownish-yelIow,  or,  where  the  process  is  far  advanced,  dirty  grayish-brown,  rank 
red-,  purple-,  or  black-brown.  If  deijrived  of  the  external  layers,  and  exposed  to 
the  air,  the  darkness  of  the  coloring  increases  rapidly,  and  it  clears  up  very  little  on 
being  placed  in  water.  The  lens  freshly  taken  from  the  eye  appears  dry,  hard  and 
friable.  It  readily  divides  into  concentric  layers,  each  of  which  is  almost  transim- 
rent,  and  borders  on  yellow  or  red.  We  almost  always  find  the  convexity  of  the  two 
surfaces  le^  than  normal.  On  the  whole,  we  may  say  the  flattening  increases  ^^^th 
the  equatorial  extent  of  the  cataractous  lens.  But  the  extent  of  the  latter  api)ejir9 
to  increase  in  proportion  to  the  age  of  the  individual ;  at  least,  in  very  aged  persons 
we  ahnost  constantly  find  large  and  ^aY,  but  in  younger  persons  «77ja// and  «ira«^/y- 
convex,  lenses. 

Under  the  micro sc^pe,  the  individual  layers,  which  are  easily  ncparated,  appear  as  very 
translucent,  yellowish  or  bro\vnish  plates,  M^'ith  rough,  dark  edges  of  unequal  length,  and  smooth 
surfaces,  which,  with  more  or  less  dark,  very  fine,  molecular  massts,  are  also  often  strewn  with 
rusty  or  brown  granules  of  larger  size,  or  with  fat-globules.  In  these  plates  the  union  of  the 
individual  elements  is  often  so  intimate  that  their  boundaries  can  no  longer  be  distinguished 
In  other  plates,  however,  the  sides  of  the  individual  filaments,  occasionally  evidently  shrunken, 
may  be  clearly  recognized  as  more  or  less  dark,  rough,  and  parallel  lines.  In  hard  lenses  affected 
with  senile  cataract  we  often  see  the  lateral  edges  of  the  filaments  very  dark,  and,  as  it  were, 
gnawed,  while  their  siden  appear  sown  with  dark  points,  which,  on  more  careful  examiiution. 
are  seen  to  be  small  holes. 
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1  thinner  layen  of  the  len?,  the  oataractons  process  nstially  goes  on  more 
and  oompletelj,  and  also  shows  itself  by  great  opacity  of  some  layers,  or  the 
»i8.  At  the  same  time,  the  opaque  layers  often  maintain  their  connection 
ig  time,  and  even  with  the  naked  eye  we  may  frequently  recognize  the  radia- 
them.  Finally,  however,  the  elements  break  up,  and  then  present  a  whitish- 
Ip,  wliose  consistence  changes  somewhat  with  the  degree  of  development  of 
of  the  lens  in  qnestion,  bnt  is  nsnally  cnrd  like. 

)  donded  filameDts,  and  their  osuallj  somewhat  swelled  nuclei,  appears  a  brighter  or 
M>lccalar  mass,  and,  at  the  same  time,  a  greater  or  less  amount  of  fat  in  granules  and 
ith  nnmerotu  myeline  bodies.  The  myeline  also  appears  frequently  in  the  form  of 
that  the  lens  fibers  actually  fall  together,  and,  like  flat  bands,  float  about,  heaped 
in  bnndlea,  in  the  prodncta  of  disintegration,  which  always  appear  deposited  in 
r  leaa  quantity  between  the  remains  of  the  layers  of  libers.  Here  and  there,  also,  as 
adensi,  we  find  the  above-described  homogeneous,  friable  plates.  Still,  these  here 
ontain  a  large  number  of  myeline  globules,  which  become  isolated  in  the  breaking-up, 
the  plates  the  appearance  of  a  network,  with  large  op3iiings  (  Wcdl). 
elements  of  the  capsular  epithelium,  during  this  time,  often  remain  unchanged,  or,  at 
m  a  fine  molecular  or  fatty  opacity  of  the  contents.  In  some  cases  the  cell-walls  are 
ntly  destroyed,  and  we  only  find  the  cloudy,  swelled,  and  variously-sprouted  cells ;  some* 
10,  nuclei  which  are  being  destroyed  or  atrophied,  between  which  is  deposited  a  more  or 
molecular  mass.  Not  unfrequently  the  nuclei  themselves  are  destroyed,  tlie  epithelium 
rated  into  fatty  granular  plaques,  which  have  occasionally  preserved  the  polygonal 
»  of  the  cells.  At  the  same  time,  we  not  unfrequently  find  stris,  in  which  certain 
Ttmps  of  cells,  have  undergone  a  peculiar  process  of  thickening.  A  yellowish,  trans- 
rm  mass,  has  formed  around  the  nucleus,  which  increases  more  and  more,  finally  fills 
t  cell,  and  changes  it  to  a  solid,  hard,  opalescent  disc,  insusceptible  to  chemical  changes, 
cs  sobseqaently  unite  to  form  quite  irregular  glandular  groups,  or  stand  alone,  between 
OS  of  other  cells.    (I£.  MiUUr,  Wedl) 

►ft  lens-elements,  under  the  advance  of  the  cataractous  process,  usually  break 
qnickly  into  a  cloudy,  paste-like  mass,  or  they  dissolve  into  a  whey-like 
which  swim  opaque,  formless,  fatty,  granular  fl  .cculi. 

lie  physical  properties  of  the  cataractous  mass  depend  oliiefly  on  the  stage  of 
nent  of  the  elements  in  question,  at  the  time,  and  this  changes  not  only 
•d  to  the  lens  as  a  whole,  but  as  to  the  individual  layers,  according  to  the 
ae  person.  Moreover,  as  the  lens  rarely  hardens  throughout  at  once,  but 
ractous  change  proceeds  sometimes  from  the  nucleus,  sometimes  from  the 
al  strata  of  the  crystalline,  and  only  gradually  extends  over  the  rest  of  the 
,  ifl  clear  that  the  coarser  anatomical  conditions  of  the  cataract  must  greatly 
Bat  these  are  particularly  important  i)ractica]ly ;  hence  they  are  worthy 
ial  consideration. 

1  mature  and  old  age,  if  peculiar  external  circumstances  do  not  influence  the 
he  cataract  proceeds  from  the  nucleus.  This  separates,  as  it  were,  from  the 
portion,  becomes  hard,  f  iable,  dry,  cloudy,  and  c  ilured,  the  superficial 
ten  long  maintaining,  at  the  same  time,  an  a'most  normal  transparency,  and 
the  immediate  vicinity  of  the  nucleus  a  fully-developed  arem  f^enilis  of  the 
irs.  from  the  disturbance  of  the  filaments.  This  is  called  hard  nvclear  or 
cntaract.  also  j)hacoschrovia.  In  time,  tlio  sffperjicial  strata  nl<o  become 
They  first  become  cloudy  without  change  of  form  in  the  elements;  finally, 
;  they  dissolve  into  a  more  or  less  consistent  pulp,  rarely  becoming  more 
he  nuclear  cataract  sometimes  appears  with  the  cortical — a  state  called 
ktaract. 

early  manhood  and  youth,  cataract  more  frequently  commences  on  the 
ban  in  the  nucleus,  but  often  is  not  limited  to  any  part,  in  a  short  time 
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epreadmg  throngli  tha  whoU  lens.    The  t««ti!t  U  a  *?/?  cutoi^ct  ((»liticomii 
long  as  the  procesa  k  coirQned  to  tho  nK«2«tf«,  while  tbe  cortical  lajer.^  preserve  1 
tranepftreDcjt  ^e  ipenk  of  a  i^  nnoleir  or  toft  oentral  leotloalar  c&laract. 
til©  pmoea?  begins  in  tbe  pwiph^ral  layers,  and  tbenoe  progr^aaea  gradBsillj  1 
nueletiF,  we  ana  accastjJTiied  to  disgn optica t«  a  rm-tieal  c^taraet^  as  long 
oncletjs  riiMnftins  rritnsparent, 

0,  In  ehiMfcn^  also,  the  cortical  portiona  of  the  leiis  are  nsufllly  first  eloudeil, 
rarely  the  nucleaa.     Still  bore  the  prweas  pro^esaw  so  rap'dly,  that  we  rartOjJ 
a  pare  cofftical   or  a  soft  nuelear  cataract,  hot  in  most  case*  tbe  <»taract  i 
tbniugli  the  €n.tir&  lefii*.     Tbe  dbintegration  i*  at  tbe  aarne  time  al^tio^t  ^i^OT^Iif| 
entire  lens  nppcftfB  dissolved  into  a  pasty  or  milky  flnid*     Except  jonally^ 
even  in  childhowl,  in  spite  of  long  existence  of  the  process  and  complete 
of  the  exterior  portions^  we  meet  half  Boft,  clondy,  or  oven  scleroa^id  nticlei. 

4>  Tbe  cataractoiia  pPuccas  does  not  by  any  means  tt^nmoate  with  the 
described   '*  primary "   chniiges  in  the  letm.     lo  yellow,   hard  nnclei,  i«Oi>a^ 
metamorpbosea  ore,  it  is  troe,  rendered  diflficiilt,  by  tbe  slii^ht  amount  of  I 
present ;  we  only  see  an  innrease  of  dryness,  friobiliry^  lind  hardnes-i,  &»  well  j 
darkening  of  the  hue.    In  softer  layers  of  the  len?,  Iiowerer,  Recondary  ehaa 
very  marked*     They  occasionally  begin  quite  early,  long  before  the  catartrt^ 
flprerid  orer  the  whoU  of  the  lens,  und  before  the  parts  affected  by  it  biire  I 
wholly  destroyed.     Usitally,  however,  the  lecondary  changes  only  occur  jiftarj 
parU  of  tbe  leos  affected  h:ivo  been  r^doced  to  fi  formless  mass.     At  the  BsmA  \ 
the  cataractons  lenft-sub-tanco  thickeris  more  and  more»  m  a  eon^eqiieace  afl 
absorption  of  the  separate  solnble  constituents^  and,  finally  dticrenBing  in  size,  chtf 
to  a  more  consistent,  solid  inassi  or  a  fatty,  sandy  pnlp,  who!^  chief  tonstituetitl 
fat,  lime^salta^  and  myelltie  E^nbstance  in  variable  qoantitios,  together  with  an  i 
base. 

The  fht  ia  in  minute  partictes^  acBttercd  tbrotigfa  the  niMi,  or  to  grander  or  glohates  afb 
ai^e,  which  Are  oHen  groiit^ed  irregularly.  A  Urge  part  uf  ihem  ire  lun&lly  moUtnorpWsed ! 
cholcMerin  And  cryatali^o  in  the  well-known  bcauliful  flutes.  These  cry  stalf^  are  ofrtD  hf< 
up  in  nests,  5o  ilmi,  with  the  iiikked  t've^  iXwy  nmy  be  recognized  by  their  peculiut  bniliu 
Fatty  aci(Js  alijo  seem  to  ot^ciir  occiiB  ion  ally  in  the  lorm  of  nek^dle- shaped  crystals.  In  ttxti 
the  free  fat  Hows  together  to  form  atl-glLihnlc«, 

ZVf?^*  ti.-iUully  ocetirs  us  carbtjnnte,  more  rarely  as  phosphate.  Like  fatj  it  is  aeparatni  iai 
form  of  du^t  like  ijjyleeulcs^  wbieh  anbrtequetitly  unify  mad  fijrm  Urge  gniins,  whieh  are  ] 
nunblo  iLS  well  by  Llie  tmtseJ  t've  aa  by  iho  ttjueh.  Very  ol^en,  e.*ippeijillv  ^^hct^  the  «tj 
(jriginale?  from  iiiQjlnmiacion,  large  concremont-i  oeeurn,  These  t^flen  have  the  appt'jinmce^ 
irregnlar,  chalky  niasse^i,  at]d  then  lit?  frre  in  the  fftttv,  sandy  moss,  Ofieo,  howev^er^  therfirt 
scales  or  eups  of  grt'fiter  or  leas  thickness,  ^vhii^h  are  atlacbed  lo  thi'  inn^r  surface  of  the  aiitfni|i 
or  of  both  cjip^^iles,  On  pelL^hing  aueh  coEiereniDnt<^,  vm  ofi^n  ^\h\  tfie  chalk  £trevrn  tbmagti  1^ 
orgmiic  basi^t  in  a  granular  form,  but  often  aUo  collected  togtitlier  inli*  niJts>v^,  \vhith  Si^^*  titt 
mi)!4t  varjeJ  Kiat*?  aud  arrange  mm  t^  und  sonictiiiiiea  also  give  the  itnpres^loit  of  in<^OnipLftll| 
develojied  brme-corposclcf  ;  hence,  these  conerement»  are  sometiuie^  nii.'^tuken  for  Dji3ificatK;ii  i( 
the  kns.  Kjtoept  ion  ally,  the  chalk  fs  also  seen  in  the  form  of  cryatals,  espedaliy  B«r  ill 
eapsitnle. 

In  tlte  ftta;j^e  nf  aecDndary  metamorphctil^,  in  mn^  ciL4e»,  we  find  the  organic  basis  to  be  fiai4| 
ga  that  the  cuturactous  tnoss  has  sonic  siniilarily  lo  lime-wiuer.  In  me^t  caj^c^,  it  appear^MV 
eulirely  forndeiis,  smeary,  opaque  substance,  ^bich  uri-iies  the  Oil,  siibs  of  lime^  and  HjafiM 
btulies  to  a  more  or  less  consist cntj  fnlty,  sandy  pulp.  ^b>re  rnrely  it  appeara  chftnged  lo  a.  h"! 
transpjirfnt  or  entirely  opaque^  finely-gmmilated  or  homoiifeneou^i  e^m^i^tont  and  drr  ^Eib44AMi 
which  appears  in  the  form  of  plates,  even  in  primary  cataract,  and  is  caused  bv  the  breakingdowi 
of  the  Icns-fihiments.  In  the  nuclear  hiyers  of  soft  or  half-soft  cataracts,  as  well  as  in  the  imnw 
diate  vicinity  of  sclerosed  nuclei,  however,  in  spite  of  the  occurrence  of  secondary  oietamor 
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plioMft,  the  elements  oocasioDallj  preserre  their  original  form  and  coherence ;  and  on  aectiona 
ire  often  may  eren  see  the  characteristic  parallel  boundary  lines  of  the  lens-filaments. 

The  peripheral  parts  of  the  cataraotonB  mass  first  undergo  secondary  metamor- 
phoses. This  is  particularly  tme  of  the  part  of  the  anterior  external  layers  lying 
behind  the  pnpil ;  hence  this  part  appears  most  changed.  The  thickened  masses 
cling  to  the  capsule,  rendering  it  stiff  and  unyielding,  and  after  detachment  they 
retract  from  their  inherent  elasticity.  Often,  even  quite  early,  we  find  the  inner 
irall  of  the  anterior  or  posterior  capsules,  or  of  both,  covered  with  a  cloudy  snb- 
itance,  wiiicli,  in  some  places,  collects  to  smaller  or  larger  spots,  or  to  variously 
figured  and  grouped  clumps,  and  not  unfrequently  even  thickens  to  crust-like,  irreg- 
ular plates.  In  other  cases  this  deposit  is  quite  thick,  and  presents  itself  as  a 
fibro-granular  mesh-work  or  cloudy  membrane,  with  irregular  or  indistinct  borders. 
Occasionally  the  capsule  is  adherent  to  large  shells  of  calcareous  cataract-substance. 
Fhese  are  called  capsular  cataracts,  capsulo-lenticular  cataracts. 

The  hyaline  membrane  itself  is  only  exceptionally  altered  by  these  changes  in  its  tissue. 
Apparent  thickenings  by  deposit  of  hyaline  layers  are  certainly  not  rare ;  but  the  capsule  proper 
Bsnally  maintains  its  integrity.  The  possibility  of  its  becoming  cloudy  is  not  disproTed,  although 
it  has  not  been  observed.  Portions  of  it,  inclosed  by  iritic  deposits  on  the  outside,  and  inflamma- 
tory products  on  the  inside,  are  occasionally  found  thinned,  perhaps  by  pressure.  According  to 
lome  recent  observations,  it  appears  as  if,  under  such  circumstances,  the  capsule  may  be 
tntirely  destroyed,  as  far  as  the  deposits  extend.    (  Wsdl,  H,  IfuUer,) 

Where  there  was  no  precedent  inflammation,  the  cloudy  masses  clinging  to  the  inner  wall  of 
tlie  capsule  are  not  usually  extensive,  and  show  themselves  mostly  as  thickened  cataractous 
lobstances.  They  consist  of  a  granular,  often  clearly  fatty,  chalky  basis,  brown  from  the  pigment 
in  It,  in  which  groups  of  lime-salts,  and  cholesterin  crystals,  and  exceptionally  of  brittle,  white 
plates  of  muriate  of  lime,  and  very  rarely  black  (melanin?)  crystals,  Ac,  scattered  about,  or  con- 
glomerated to  groups.  Between  them  usually  appear  choloid  bodies,  and  groups  of  thickened 
epithelium  cells,  which,  by  the  addition  of  chalky  salts,  have  acquired  a  dark,  granular  appear- 
tnce.  In  places  the  epithelium  still  exists  as  such  on  the  anterior  capsule,  even  if  far  advanced 
in  regressive  metamorphosis.  (  Wedl^  K  MulUr^  Schweiggir,) 

Where,  on  the  other  hand,  inflammation  has  influenced  the  cataractous  process,  we  usually 
And  a  more  or  less  thick  stratum  thrust  between  the  capsule  and  the  secondarily  metamorphosed 
cataractous  mass,  in  which  the  disintegrated  remains  of  lens-substance  mingle  with  well-formed 
elements,  that  have  undoubtedly  originated  from  proliferation.  The  latter  usually  appear  already 
sltered  by  retrogressive  metamorphosis,  shrunken  and  strewn  with  fat  and  chalky  salts.  Some- 
kimeii  the  chalky  salts  are  in  such  excess  that  the  new  formation  has  the  character  of  a  concrement. 

On  the  posterior  capsule  these  deposits  are  usually  much  less  extensive  than  on  the  anterior, 
lod  are  even  absent  in  cases  where  very  considerable  deposits  exist  on  the  latter.  Cases  also 
Mcur  where  the  anterior  capsule  is  free,  and  the  posterior  largely  covered  by  these  deposits. 
Posterior  capsular  cataracts  are  occasionally  combined  with  polar  or  vitreous  cataract  As  a  rule, 
k>wever,  the  deposit  is  intracapsular,  and  depends  on  the  lens-substance.  It  then  often  appears 
IS  a  simple  retrogressive,  thickened  substance ;  but,  much  more  frequently,  no  traces  of  cellular 
brmation  can  be  found  in  it,  and  it  must  be  considered  as  a  result  of  pure  phakitis.  {Sehwiiggtr, 

The  secondary  cataractous  changes  are  always  accompanied  by  atrophy,  as  a 
resnlt  of  which  the  capsule  wrinkles,  loosens  from  the  lenticular  fossa,  so  that  the 
lens,  with  its  envelope,  may  be  easily  removed  from  the  vitreous.  The  extent  of 
the  diminution  of  size  depends  chiefly  on  the  proportion  of  the  constituents  that 
hare  become  soluble  to  those  remaining  insoluble,  and  thus  ultimately  on  the  density 
of  the  primary  cataract.  But  the  firm  material  of  secondarily  metamorphosed 
cataract  must  not  be  regarded  as  detritus.  The  process  of  resorption  is  not  a  pure 
removal,  but  a  change  of  substance,  in  which  the  gain  and  loss  of  firm  constituents 
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oia?  iiieliae  to  one  side  or  th%  giher.  In  fact^  eaUracts  are  met  where  the  tnmof 
r he  firm  constUuenta  is  much  greater  than  normal ;  that  w,  in  whidi  the  w^MudiifT 
uiet amp r|)h OBIS  was  i^vidc^utly  acoompaaled  hy  an  additioji  of  Erns  miitmal.  But 
th(5  pruQ4?ss  is  also  great!/  inllaenced  hy  tKe  nutritive  ooaditton  of  tJi«  ny%  »Ad 
iJi>rlk'Lilar]y  <jf  tha  leuF. 

ill  Where  the  secondary  roetamorpUoBe-s  are  fiimplj  the  expiredsion  of  pmgrc^ifi 
ati'o|*hy  of  the  onginal  kua-elemeuti*,  tbe  iosolable  remains  are  usuallj  proportiafr 
ately  Icsa ;  <ionsequeutJj  the  shrinking  of  the  lens  b  very  decided. 

TUv  Becoudary  cliang^s  are  le^t  prominent,  as  may  be  ri^adily  und^arstoud  h 
**  ovetTipe,'*  mixed  cutaraot^  especially  when  tlie  aderosed  nuclt^us  is  exteoBiVti,  It* 
eiternul  layers  art  tht^a  deficient*  Then  the  \tm^  uuly  flaitens  fcosn^ewhat,  aud  ihc 
capsule,  thickened  by  newly -formed  hyaline  layers,  and  clouded  by  depojitiona  of 
t^ataraot  inaiisei*,  in  el  oats  iJie  nncleas  mure  tightly,  being  scjjaraU^d  from  it  only  by 
a  comparatively  tbiu  stratum  of  fatty ,  sandy  pnlp,  in  which  usually  thi  dulk, 
rarely  the  fat,  pre  ponderate  ti. 

(kcuiontllj  tbi»  re«ida@  U  m>  slight  thilt  it  uu  looger  t^rta*  &  oanimu*J  l>y«r,  but  ba^ 
Blriic,  kCf  between  niiicU  the  tiyckua  i^  almost  m  coutiw?t  *Fith  tbc  capBulo,  wboK  l«o  hailfii 
apyraach  so  Dear,  at  the  mmr^pQ  pf  ttie  sder^iua,  Ihinl  Uia  cataract  ucquircn  tlie  i^p««rui^«f 
aa  alatffd  BeetL 

Soft  catrtracta  shrink  very  decidedly,  as  a  result  of  secondary  metaiiiorphc»«ca 
BO  that  finally  tbey  reaeinble  discs,  with  iir^^^ular  wrinkled  aurfacea,  whoae  tl^ickniA 
is  often  ks^  than  a  half  or  third  of  a  line.  These  disc-Hke  oaliiract^  are  nsnall]r  quiu 
flat,  like  a  kind  of  partition- wall  between  the  ciliary  piHJceases.  Not  uufr&qaentlj, 
however,  they  appenr  balged  forward  like  a  cnpola;  the  normal  convexity  of  rbt 
antijiior  capsule  h  changed  but  little,  nnd  hence  its  relation  to  the  pnpil  hoa  aliercd 
but  slightly.  On  the  contrary,  the  i>ostcrior  capsule,  with  the  gnidnal  dimtuati*>a  of 
the  cataractous  moss,  has  changed  its  curvature,  and  turned  into  the  concavity  of 
the  anterior  capsule,  as  the  anterior  wall  of  the  vitreous  has  advanced  on  account 
of  the  corresponding  increase  of  the  vitreous  (Fig.  17).  In  such  cataracts,  even 
with  the  naked  eye,  we  may  recognize  the  two  halves  of  the  capsule,  tliickened  anJ 
clouded  by  newly-formed  liyaline  layers,  and  by  deposits  of  secondarily  metamor- 
phosed lens-substance.  The  cataractous  mass  itself  is  usually  a  fatty,  chalky  palp, 
with  or  without  great  concretions,  in  which  sometimes  cholesterin,  sometimes  lime, 
predominates  in  spots,  and  which,  collecting  here  and  there,  sometimes  causes 
irregular  elevations  on  the  surface  of  the  cataract.  Often,  however,  in  disc-shaped 
cataracts,  wo  find,  as  chief  constituents,  a  half-transparent,  yellowish  or  browobh, 
dry  and  friable  (myoline?)  substance,  which  causes  these  cataracts,  when  operated 
on,  to  split  in  all  directions,  and  to  be  removed  with  difficulty,  if  at  all. 

Sometimes  soft  total  cataracts  become  fluid,  breaking  up  into  chalky  liquid,  in 
wliich  numerous  very  fine  chalk-granules  and  fat  are  suspended,  or  deposited  on  the 
inner  wall  of  the  capsule  as  a  delicate  gauzy  layer.  This  form  is  called  cataracU 
luctea,  pJiahohy  drops  ie,  or  milk -cataract.  It  also  appears  to  have  been  formerly  des- 
cribed as  cataracta  cystica.     (Ilasner,) 

Frequently  these  fluid  cataracts,  as  well  as  the  very  soft  cataracts  of  childhood, 
are,  in  the  course  of  the  secondary  changes,  absorbed,  except  a  few^  fatty,  chalky 
remains,  so  that  the  greater  part  of  the  two  capsules  is  very  nearly  in  contact.  The 
cataract  then  appears  as  a  more  or  less  firm,  tenacious,  opaque  membrane,  which  ia 
stretclied  behind  the  pupil  with  its  surface  either  flat  or  projecting  anteriorly.   It 
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consists  of  the  two  halves  of  the  oapsnle,  between  which  is  inolosed  a  thiD,  irregular 
layer  of  retrogressive  cataract-snbstance.  From  their  resemblance  to  dried  seed- 
shells  these  cataracts  have  been  called  cataraeta  Biliquata^  and  have  been  disiiii- 
gaished  fi-om  the  above-described  disc-like  cataract  by  the  term  membranous. 

It  is  evident  that  the  three  detcribed  forms  are  only  the  representatives  of  a  series  of  differ- 
ently composed  cataracts,  which  must  be  considered  as  transitions  from  one  kind  to  another. 
Thos,  disc-like  cataracts  occur,  which  contain  a  small  sclerosed  nucleus ;  membranous  cataracts,  in 
which  the  cataractous  substance  so  collects  that  they  resemble  the  disc  like  form,  Ac.  Moreover, 
the  development  of  the  forms  of  cataract  in  questiou  presupposes  that  the  zonula  has  reuined 
its  integrity.  If  this  has  been  considerably  torn  before  the  commencement  of  the  cataractous 
process,  or  during  the  secondary  changes,  the  shrinking  of  the  cataract  no  longer  occurs  exclu- 
sively in  an  antero-potterhr  direction,  but  also  laterally,  and  the  shape  of  the  cataract  is  thas 
greatly  modified. 

h.  If  the  development  and  the  secondary  metamorphoses  of  the  cataract  have 
been  infinenced  by  inflammation,  a  diminution  of  size,  and  a  corresponding  wiink- 
ling  of  the  capsule,  may  occnr,  on  account  of  the  great  addition  of  firm  constituents, 
bnt  the  decrease  is  never  so  decided  as  in  the  forms  of  cataract  described  under  a. 
Usually  the  two  surfaces  of  the  cataract  sirn^Xy  flatten^  while  the  equatorial  diameter 
■omewhat  shortens,  without  the  lens-form  being  entirely  lost    (See  Fig.  84.) 

On  the  contrary,  with  shortening  of  the  equator,  and  corresponding  tension  of  the  zonula,  the 
two  oonvezities  of  the  crystaline  are  often  increased,  and  the  edges  of  the  lens  rounded ;  the  cata- 
ract acquires  a  more  spherical  form.  If,  however,  the  zonula  be  ruptured,  the  cataract  not  unf^ 
qnently  ahrioka  to  a  quite  irregular  mass. 

In  these  cases,  also,  the  chief  mass  of  the  cataract  appears  to  be  fat  and  chalk. 
Exceptionally,  the  fat  predominates,  the  cbolesterin  crystals  heap  up,  especially  on  the 
surface,  and  unite  even  to  a  continuous  layer,  which  glistens  through  the  thickened 
and  opaque  capsule  with  a  peculiar  mother-of-pearl  or  silvery-like  lustre  (cataraeta 
argenUa  sen  cholesterinica).  As  a  rule,  however,  the  chalky  salts  greatly  predomi- 
nate. They  frequently  form  shell-like  concrements.  whose  extent  and  thickness 
vary  greatly,  and  which  are  attached  to  the  inner  wall  of  the  capsule.  These  shells 
are  found  sometimes  on  the  anterior,  sometimes  on  the  posterior  half,  but  usually 
on  both  halves  of  the  capsule.  In  the  latter  case  they  usually  unite  at  the  edge  of 
the  lens,  and  thus  form  a  sort  of  case,  inclosing  a  more  or  less  irregular  cavity, 
which  is  filled  either  with  a  fatty,  chalky  pulp,  with  or  without  concrements,  or  with 
a  sclerosed  nucleus  (chalky  cataract,  eataracta  calcarea).  Sometimes,  however,  it 
stops  at  simple  thickening  and  cloudiness  of  the  capsule;  no  actual  shell  is  formed,  at 
most,  there  are  only  small  chalky  masses,  which  partly  cling  to  the  capsule.  Then 
the  cavity  is  found  filled  with  a  dry,  fatty,  sandy  pulp,  which  either  envelops  a 
nuclear  cataract  or  a  number  of  smaller  and  larger,  or  one  large  concrement  (fatty^, 
chalky  cataract). 

Under  such  circumstances  it  is  not  at  a'l  rare  for  a  thick  layer  of  hard,  firm 
connective  tissue  to  develop  on  the  inner  wall  of  the  capsule.  Under  the  influence  of 
the  developing  cell-layer,  the  whole  cataract  may  undergo  a  change.  Then  the  cata- 
ract, which  is  always  fiatt<^ned,  looks  as  if  formed  of  coagulated  albumen  or  cartilage 
{eaiaraeta  Jihro$a),  Usually,  however,  the  connective  tissue  forms  a  sort  of  closed 
eapsnle,  which  usually  contains  fatty,  chalky,  cataract  pulp,  with  several  large  stoner 
like  concrements  or  sclerosed  nucleus  (eataracta  Jibroio-calcarea), 


In  very  rare  cb«©»,  on  oily  fluid,  of  penetratbg,  rancid  odur,  Uw  been  found  io  Uh  atilj 
fatiaracia  cmA  ht/rm  icAor^m  UtunU^  ealiiracta  putridfi     A.  S^hmtiM,  JUer^  Mimly.) 

SubBequeiitly^  esipecitdly  wliea  bouj  at  rata  imvu  loriued  on  the  *Qifac«  +*f  tb 
cht*roj4,  And  ia  tlie  hardeDed  vitreous,  the  fibixiiw  cataractous  muM  od&ifiea  {taUinuta 

Tbcn^  along  ivitb  chulk-gt-anulon,  batie-c^rpuacks  iLppeiir  ia  tbe  U«6ue.  Slrvogv  Ui  tajr,  thi 
oiilBcatioD  doea  not  beg^ia  oq  the  periphery.  Tbe  layers  next  to  th«  cupauEe  pre3^*«  tbeii 
ortgiriai  character,  so  that  the  bouy  cat^e  reiuaina  separated  fram  tbe  eapsule  by  a  mudi^ciht 
tisAue  layei*.  Only  wbtre  tbe  outer  aiurfade  of  ibe  capsule  totiches  direct Jy  on  the  iitwtv-fiimvd 
boae,  Ibe  osteoid  catarmctoui  meua  reacbua  to  and  unites  wilh  it|  vblle  ibft  iDterjae«Dt  cajinsW  ii 
destroyed. 

In  the  face  of  aoiual  ob«erTat[Qiia,  the  dotibta  which  Imve  bHU  raUod  ot  the  pouiHlitjdt 
an  DAslfi cation  of   the  Ioma  (  FVi^c^Auw,  J^ixgef^i^dtf^')^  are  of  no  gr^at  Import^ioe  {M.   Wa^ntti, 

6.  The  entire  lena  ifl  not  lilwaya  tkawa  Into  the  Cfituractuufl  proc^aa,  but  tiiis  w 
ofteQ  limited  to  c^Ttaln  parts  of  the  crystalitie*  Thtjse  ilegenbrate*  anil*  by  seconttary 
metamorfjhoBU  uf  the  cataruutous  ma-!i?,  a^ume  permrtGeot  farms^  \4hi]e  the  reatof 
the  looa  reiuams  ns^nnal^  preserves  its  traoeparcncj,  or  at  least  does  not  juia  in  Uit 
prcK^esH  for  yeara,  E^uch  oatarocts  are  called  parti aU  fliid  are  dlTiUed  into  varbtti 
cluB:»e0f  accordJiL*;  to  tlieir  puaitioDf  abapej  and  size. 

a.  A  very  cbnraoteri&tie  variety  is  tbe  Bo-dalled  central  capsular  cataract.  It  b 
oocuslonaHy  eon  genital,  AjS  a  rule,  however,  it  is  developed  after  hirUj^  when,  m 
result  of  a  ctirneal  perfti ration  {Piringer^  Arli}^  or  of  an  iriti-s  {Htisn.-r)^  clftiaps  of 
emendation  hare  remained  attached  to  a  part  of  the  anterior  eapaule  behind  the  papili 
and  have  become  permanent  there.  The  portion  of  oeU4ayer  heiiiEid  tlie  depa^tkn 
and  tbe  fiuperJiotal  layer^i  of  the  lens  then  become  clouded  to  a  corres^iondiag  or 
greater  extent^  from  pore  atrophy,  or  from  actnal  ohan^  of  tbeue,  and,  ahrinkisg 
greatly,  are  changed  by  secondary  Mietamar[dnisis  to  ti  oartilLij-irn^ns  or  cludky 
nodule,  as  large  us  a  poppy  or  millet  seed,  which  is  firmly  attached  to  the  inner  wall 
of  the  anterior  capsule,  and  lies  embedded,  as  it  were,  in  an  excavation  in  tbe  sur- 
face of  tbe  crystal  ine. 

Under  such  circumstances,  instead  of  a  roundish  nodule,  an  irregularly-shaped 
cone  is  often  formed,  whose  posterior,  often  bulbous,  end,  extends  more  or  less 
deeply,  sometimes  even  beyond  the  level  of  the  equator,  into  the  transparent  lens. 
The  anterior  end  usually  projects  beyond  the  anterior  curve  of  the  crystaline,  and 
so  elevates  tlie  anterior  capsule,  to  which  it  adheres  almost  inseparably.  As  a  con- 
sequence of  this,  and  of  the  circumstance  that  the  lens  has  often  greatly  decreased  in 
size,  the  anterior  capsule,  in  the  vicinity  of  the  cone,  usually  appears  arranged  in 
small,  mostly  radiated, /(?/<£«.  This  variety  of  central  capsular  cataract  is  called 
pyramidal  cataract  (cataracta  pyramidalU,  or  pyramidata). 

In  examining  Bucb  a  plug,  wbioh  baa  been  unfortunately  detached  from  the  capsule,  it  bM 
been  found  that  it  was  devoid  of  a  capsular  covering  upon  its  anterior  surface,  and  wa«  com- 
posed entirely  of  plates  of  neoplastic,  opaque  lens  substance,  stratified  in  a  parallel  directioa 
upon  each  other.  It  had  exactly  the  appearance  as  if  the  plug  had  grown  fortb  from  the  leiu 
substance  through  a  hole  in  the  capsule  {Singer^  Wedl).  This  is  probably  an  exceptional  ewe, 
and  the  plug  perhaps  the  remains  of  the  neck  of  the  foetal  lenticular  sac.  This  case  might 
then  bo  connected  with  certain  others,  in  which  the  pyramid  projected  into  the  anterior 
chamber  far  beyond  the  anterior  surface  of  the  capsule,  or  was  even  already  united  to  the 
cornea  {Steffav),  and  in  which  the  reference  to  that  arrest  of  development  cannot  for  the  pres- 
ent be  disputed.  As  a  rule,  however,  the  plug  is  situated  upon  the  posterior  wall  of  the  ante- 
rior capsule,  and  consists,  as  was  mentioned,  of  retrogressive  products  of  inflammatory  growths 
and  of  the  simple  process  of  cataractous  development,  which  also,  as  a  whole,  explainB  the 
usually  accompanying  increase  of  volume  and  change  of  form  of  the  lens. 
Cases  are  also  worthy  of  mention  on  account  of  the  widely  deviating  pathogenetic  relation*, 
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In  which,  with  complete  transparency  of  the  posterior  half  of  the  lens,  the  anterior  half  has 
almost  completely  disappeared,  so  that  only  a  number  of  sharply-defined  calcareous  nodules 
remained,  which,  embedded  in  the  pellucid  mass  of  the  lens,  were  attached  to  the  greatly- 
flattened  anterior  capsule,  and,  as  far  as  they  lay  in  the  region  of  the  pupil,  gave  exactly  the 
impression  of  central  capsular  cataracts.  In  a  similar  manner,  the  recently  observed  case  of  a 
double  pyramidal  cataract  is  perhaps  to  be  explained  {MaiUhner), 

h.  Frequently  in  young  persons  we  meet  lenses,  in  which  one  deep  layer  in  both 
halves,  or  very  exceptionally  only  in  the  anterior  or  posterior  half,  has  become  cloudy, 
and  has,  perhaps,  already  undergone  secondary  metamorphosis,  while  tiie  rest  of  the 
lens  preserves  its  transparency,  or  only  becomes  engaged  in  the  process  after  years. 
Occasionally,  in  otherwise  pellucid  lenses,  we  find  two  or  three  different  and  distinct 
deep  bundles  of  filaments  in  a  state  of  cataracrons  degeneration.  (2>.  B.  Mailer^ 
OT€tefe.)  Such  partial  cataracts  have  been  called  laminated  cataracts.  They  almost 
always  occur  simultaneously  in  both  eyes,  rarely  in  one  eye  only,  and  corresponding 
layers  in  both  lenses  are  usually  affected  in  an  analogous  manner.  {Ed,  Jaeger^ 
Ora^e,)  In  most  ca-^es,  the  opacity  is  throughout  almost  regular ;  with  favorable 
illumination  we  may  at  most  recognize  the  radiated  arrangement  of  the  fibres  by  a 
delicate  striation.  The  cataractous  stratum  is  usually  sharply  bounded  on  the  one 
hand  from  the  superficial  layers  (remaining  pellucid)  which  cover  it,  and  on  the 
other  from  the  transparent  and  usually  yellowish  nucleus.  In  other  cases  only  the 
parts  near  the  equator  show  the  cataractous  degeneration.  Then  the  border  of  the 
transparent  lens  appear.^,  as  well  anteriorly  as  posteriorly,  girdled  by  a  more  or  less 
broad,  opaque  zone,  which  runs  out  on  each  side  in  zigzags  toward  the  pole  of  the 
layer,  more  rarely  ends  in  an  indistinct  cloudy  or  finely-striated  border.  There  is 
scarcely  a  doubt  that  the  latter  form  represents  an  incompletely-developed  laminated 
cataract,  and  that,  as  a  rule,  the  entire  layer  is  cataractously  degenerated  before 
the  secondary  changes  become  marked. 

But  when  this  has  once  occurred,  the  anatomical  appearances  greatly  change.  As 
the  soluble  constituents  are  absorbed,  while  the  fatty,  chalky  remains  are  more  and 
more  thickened  and  contracted,  the  former  regular  opacity  becomes  pitted,  the 
cataractous  layer  is  full  of  cavities.  At  the  same  time  the  lens,  as  a  whole,  flattens 
decidedly.  Besides,  the  equatorinl  diameter  shortens,  while  the  zonula  stretch,  so 
that  the  distance  of  the  margin  of  the  lens  from  the  heads  of  the  ciliary  processes  is 
evidently  increased.  {Graefe,) 

Cases  exceptionally  occur,  in  which  the  affection  proceeds  from  the  cataractous  strata  to  the 
structureletis  axis-substance  of  the  lens,  thus  forming,  as  it  were,  an  opaque  cone,  which  reaches 
through  the  lens  from  one  half  of  the  layer  to  the  other.  More  frequently  the  whole  nucleus  is 
destroyed  and  absorbed,  except  some  fatty,  chalky  lumps ;  these  remain  in  the  middle  of  the  flat- 
tened lens  {.Ammon,  Pllz,  D.  E,  MuUer,  0,  JBe^iker). 

e.  Frequently,  also,  in  young  persons,  a  great  part  of.  the  lens  is  cataractously 
degenerated  and  secondarily  metamorphosed,  while  the  rest  remains  transparent 
The  anterior  half  of  the  lens  is  often  destroyed  to  a  thin,  fatty,  chalky  stratum, 
without  the  posterior  half  participating  in  the  process.  Seen  from  before,  the 
cataract  then  has  the  appearance  of  a  cataracta  siliquata,  and  only  on  closer  exami- 
nation do  we  find  the  extensive  stratum  of  transparent,  hut  usually  yellowish  and 
gelatinou<<,  lens-substance,  which  clings  to  the  opaque,  wrinkled,  and  flattened 
anterior  capsule,  and  separates  it  from  the  posterior.  In  the  same  way  the  posterior 
half  of  the  crystaline  may  be  destroyed,  while  the  anterior  remains  apparently 
normal.  It  also  occasionally  happens  that  a  lateral  half  of  the  Ions  becomes  cataract- 
ous, and,  with  secondary  changes  of  the  substance,  shrinks  to  a  small  body,  while 
the  other  lateral  half  maintains  its  integrity.  The  lens  then  usually  acquires  the 
shape  of  a  kidney.    On  the  hilus  side  the  wrinkled  capsule  appears  clouded  with 
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fflttj,  dialky  e.iteraotous  Te4iiiie.    The  zmiulii,  c^rreaponding  tatfa^  anHu^of 
Lllup,  ia  decidedly  wid^-ned*  and  iistmHy  opaque  frum  depositionfl* 

Ilarcly,  qcite  irre^kr  portiotis  fr<*m  ibt?  bodj  of  tlie  lena  are  :i£rect«d  m 
propeuB,  flodi  by  paftbl  reat-trption,  chaiiged  P*  futty,  cbdkj,  or  teadiooasi 
wliieh  appear  i^uca^od  In  tb©  tlatt«?iied«  but  f4bt*rwbe  pellucid,  I«u&  (fei^  ft. 
.B<*ci^^,)     Posterior  cw^isuJar  cataracts  bebug  in  ti*U  clitss* 

Symptoms. —  Cat ar act  ts  efiapj^trrhtd  h^  a  m6fa  or  Imt  6ampleU  op*ieU^,  i«flii 
&ht*ri  ilistiUiC€  Miml  trr  in  tlu  ^pU,  v>hkh  mtfre  <*r  i^m  impmin  ^imoii  aec&rdiJif 
to  iU  ihkhi€M  and  extent 

jL  In  tbe  opficitj,  the  various  cbangea  that  the  CAtaraotoujB  lena-ekmenta  inwk^ 
go  are  quite  oleai  Ij  refleoietl  by  pocuiiar  tones  of  onlor^  of  bHUiaDOj,  Tarying  degm 
*»f  trousluceiiey,  &r\^  go  thai,  from  the  spccifd  vartity  of  the  opacity,  the  particvbf 
onatoinkal  totm  of  a  given  cataract  may  be  decided  with  some  certainty. 

I.  a.  Nncloar  cataract  show  a  itself  by  a  diffii^  cloud  Loeas,  which,  fo  Ho  ttingtbt 
anterior  Bur&o^  of  the  nuoii'tts,  apreada  out  beliiud  the  pnpll  with  a  grt^at^r  or  Itv 
currature.  Tbis  opacity  ia  thickest  at  tl>a  center^  and  dimiuUhea  toward  the  i^ 
where  much  of  the  incident  light  is  allowefl  to  pass,  The  color  of  the  opadtyll 
usually  gray  i»h*y  ell  o^f  or  dirty  brownistb^ray ;  Boinetimes  reddbb-browu  or  gr^fi, 
rarely  bronze -like,  dark  brown  or  blnckiah.  The  distance  of  the  opacity  from  tit 
plane  i>f  the  pupil  vs  alwave  considerable,  and  la  greater  in  proportion  to  the  ^^^i 
remaining  pellucid — tljat  h^  tbe  smaller  tlie  scleroaed  nucUu».  This  distance 
mtts  na  to  see  between  the  opacity  and  the  pupillary  margin,  and,  by  good  illi 
tion,  to  Gee  the  abade  caat  by  the  Iris  in  the  sha|>e  of  a  dark  crescenL 

Od  w^ftk  illuDiiniiiioD  by  tbe  ophtbaUaoscope,  iSii?  Diick^r  catartct  appears  us  a  rouDdi^^d 
doud  witb  iadiatinct  borders^  on  stroager  iUi]mlM(Lti.OD,tbe  red  of  tbe  fuadua  sbows  tbnoagli,! 
its  mdi vidua]  parts  c^a  not  be  dJaiingul^bed  ^  tbe  fundas  uppearg  euY^lop^d  ia  »  tnore  ^r  la 
miBU  vrhicb,  m  tli«  middle  of  tbe  vbuid  6eli|,  ofleo  ooticetitriite*  in  a  d&rk  doud,    Tbe  oolor,  i 
rexitj,  bouodArieft,  relatif^c  poiition  to  thfi  pupilUry  margin,  M^,,  appear  roost  diAbcflf ) 
oblique  iUumiimtiuj),  wben  the  pupil  b  dUalvd.    By  Uii$  meooa  ^e  may  eastly  recoguE:^  ^ 
border  of  tbe  hiird  poKion,  o^od  can  estiniat^  its  distance  from  the  beada  of  Ibe  ciliary  proceiMii  • 
benci?  also  we  niuj  sr.'€  tbi^  extent  of  the  caEariicfn     Tbco  a  more  or  less  prooouacLNi  arcuLs  tectiM 
of  the  lens  usually  appears  at  the  margin. 

b.  If,  bv  oblique  illumination,  we  find  the  outer  periphery  of  the  lens  cloudy  or 
striated,  if  the  distance  between  the  opacity  and  the  heads  of  the  ciliary  processes  b« 
reduced  to  almost  nothing,  a  pure  nuclear  cataract  no  longer  exists,  but  the  cortical 
layers  are  involved  ;  there  is  a  mixed  cataract.  On  further  development  the  cloudi- 
ne>s  continually  passes  from  the  edges  toward  the  pole  of  the  superficial  strata,  till, 
finally,  these  appear  cloudy  throughout. 

As  long  as  the  dements  have  not  entirely  lost  their  original  form,  the  cortical 

substance  remains  translucent,  bluish-white.     With  the  naked  eye,  but  still  better 

by  oblique  illumination  with  a  lens,  we  may  then  recognize  in  the  dilTuse  opacity  a 

radiated  striation,  corresponding  to  the  course  of  the  filaments,  or  a  number  of  points 

.  and  cloudy,  indistinct  spots. 

If  the  striae  (which  often  unite  to  triangular  zigzag  figures)  are  very  small,  line-like,  whether  cImt 
white  and  opaque  or  diaphanous  and  bluish,  we  may  consider  it  probable  that  the  cortical  laren 
have  maintained  a  nearly  normal  consistence.  This  is  also  true  if  there  be  none  of  these  striae  and 
the  opacity  is  undecided,  and  the  points  and  spots  not  very  prominent.  Broad,  blue,  sparkling 
striae  under  the  capsule,  which  are  not  entirely  opaque,  and  have  between  them  tninslucent  sectors, 
or  parts  of  lens  sprinkled  with  coarse  gray  spots,  as  well  as  great  opacity  with  thick  points  and 
epotB,  are  considered  as  signs  of  a  more  gelatinous  or  starchy  consistence  of  the  conical  sirsu 


CATARACT.      SYMPTOMS.  603 

If  the  opacity  becomes  thicker,  the  outlines  become  more  blurred,  so  that,  to  the 
naked  eye,  the  cataract  finally  appears  regularly  white,  or  yellowish  and  opaque.  If, 
moreover,  the  opacity  extends  to  the  pupillary  m.-irgin,  so  that  the  shadow  oast  by 
the  iris  entirely  disappears,  we  may  diagnosticate  a  very  probable  decomposition  of 
the  cortical  layers  hito  pulpy  or  fluid  substance.  Then  the  nucleus  generally  loses 
its  influence  on  the  coloring  of  the  cataract.  It  requires  focal  illumination  and  a 
very  small  angle  of  incidence  for  the  concentrated  light  to  cause  the  nucleus  to  shine 
through. 

In  some  cases,  where  the  cortical  layers  are  very  rapidly  destroyed,  a  sort  of  swelling  up,  an 
increase  of  size  as  a  result  of  extensive  additions  from  without,  appears  to  take  place.  We  decide 
that  this  is  the  case,  from  the  fact  that,^under  such  circumstances,  the  anterior  convexity  of  the 
lent  is  nncomroonly  great,  and  it  drives  the  ins  before  it,  as  it  were,  thereby  greatly  contracting 
the  anterior  chamber. 

e.  If  secondary  metamorphoses  occur  in  the  cortical  part  of  the  cataract,  the  pi  od- 
ncts  attached  to  the  inner  wall  of  the  capsule  immediately  show  themselves  on  the 
surfkce  of  the  cataract.  Scattered,  bright,  opaque,  chalk-like  spots  of  variable  size 
occur,  which  subsequently  heap  up,  unite  to  clura]  s,  strite,  &c.,  and  give  the  cataract 
a  spotted,  marbled,  net-like,  or  striated  appearance.  Not  unfrequently  cholesterin 
crystals  glisten  from  between  them.  Besides,  we  often  find,  especially  in  the  pupil- 
lary region,  tendinous-gray  or  yellowish-gray,  dull,  glistening,  somewhat  translucent, 
striffi  and  spots  of  irregular  form,  with  sharp,  fringed,  or  cloudy  borders.  These 
products  are  more  clearly  seen,  especially  by  oblique  illumination,  as  their  forma- 
tion \6  usually  accompanied  by  a  very  decided  decrease  of  the  cortical  substance, 
and  hence  by  a  returning  transparency  of  the  lens. 

Indeed,  when  the  secondary  metamorphosis  is  far  advanced,  we  may  often  perceive  the  nucleus 
very  clearly,  or  bring  it  into  view,  by  having  the  patient  bow  his  head  forward  for  a  few  minutes. 
Then  it  is  not  always  found  exactly  in  the  middle,  where  the  cortex  is  very  soft;  it  is  rather  apt 
to  sink  downward.  In  some  cases  the  resorption  of  the  cortical  layers  is  so  complete,  that  the 
sclerosed  nucleus  appears  to  be  covered  only  by  a  very  thin  veil  strewn  with  chalk-points  and 
cholesterin  groups. 

The  decrease  in  size  of  the  crystalline  shows  itself,  moreover,  by  the  withdrawal 
of  the  slightl}  -wrinkled  surface  of  the  cataract  behind  the  plane  of  the  pupil,  and 
by  the  return  of  the  shadow  which  depends  on  this  state.  As  the  iris  is  deprived 
of  its  natural  support  by  the  flattening  of  the  cataract,  we  have  that  very  character- 
istic tremulousness  (irido-donesis),  which  is  especially  evident  wheu  the  eye  is  rapidly 
moved  laterally. 

d.  If  severe  inflatnmstions  have  participated  in  the  process,  we  often  find,  on  the 
outer  walls  of  the  anterior  capsule,  extensive  depositions  of  new-formations  which 
completely  cover  the  cataract.  At  the  1>  ast,  the  capsule  appears  united  with  the 
pupillary  margin  to  a  great  extent,  so  that  only  the  middle  part  of  the  cataract  can 
be  seen. 

This  usually  appears  chalky-white,  opaque,  with  a  dull  luster;  it  gives  the  im- 
preaaion  of  a  solid  ch:ilky  concremenr,  with  a  gtara  covering.  More  rarely,  it 
resembles  tendinous  tissue,  with  or  without  chalky  depositions.  Exceptionally,  its 
suiiace  glintens  like  a  mother-of-pearl  button,  from  predominance  of  cholesterin. 

2.  If  possible,  the  appearance  of  mft  cataract  varies  still  more,  according  to  the 
course  and  stnge  of  the  process. 

a.  If  the  cataractouB  degeneration  begins  in  the  nudeus,  we  find,  at  some  distance 
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bebliiJ  the  pnpil,  a  ditfus*  or  spotted^  rarely  striated,  whittsh-t»lo6  opa*^ilj,  cnii?ei 
auteiiorly.  Thia  opaeity- is  tMcke,'at  in  the  cfinter  of  the  "  anft  cataract ; ^' towird 
the  periphery;  however,  the  traiisluceDcy,  and  heoee  also  the  hlmsh  color,  ii>cfeas^ 
The  boundary  ie  nowhere  quite  sharp;  as  well  on  the  convex  turface  us  at  the  bc*r* 
der,  the  op n city  becom&s  a  delicate  oloud.  The  cloudinee^a  increaii^  m  praportioa  to 
the  pr<.'gre8s  of  the  process ;  it  becomes  clear  whit«  or  yellowish-white,  and  wlm^m 
opaqae,  while  ita  blQi^h  borders  ooDtlnually  approach  the  capsule  aod  dimin- 
ish the  shadows  frinn  the  iria.  Then  the  cortical  layers  coiomenc©  to  de^nerut* 
at  tlie  equator,  tlie  nuclt^us  ia  gradually  hidden  by  diffuse  or  broad  iv-striAtetl  opacW 
ties,  whifh  extend  from  the  outer  margin  of  the  lens  toward  the  pole,  and  a  total 
iOfl  cataract  now  exists^ 

6,  But  if  the  soft  cataract  beg:ioB  as  a  cortical  cataract^  a  hluish- white,  alightJy 
glisteDinp,  often  interrupted,  sone^  usdally  first  appears  at  the  periphery  of  tht 
surface  of  the  lens ;  of  coursCf  a  dilated  paptl  fs  necessary  for  its  recognition*  Thb 
more  or  le:^  wide  £one  often  appears  indistinct.  More  frequently,  however,  as  well 
on  the  anterior  a^  on  the  politer! or  surfac6  of  the  lens,  it  runs  out  in  bluish.  gUft^a- 
ing  projections,  which  gradually  widen  and  elongate  in  a  meridionaJ  directiot^  lo 
that  they  finally  appear  in  the  plane  of  the  pupil.  Bomettmei  Ih^  snbstarK'e  between 
tho  filammts  appears  transparent,  and  the  iLellated  figure  of  the  superficial  Um 
layers  ar«,  at  lea^t  in  places,  clearly  perceptible.  Usually ,  however,  tb^  cnrtioil 
portiims  between  the  projections  are  al^  olondy,  and  parts  of  the  projeetioEii 
shade  i»ff  into  clouds  and  spots.  Finally,  the  en r ire  lens  surface  loses  its  transpa- 
rency*  As  long  as  the  nucleus  preserves  its  pellnoidity,  the  opaeity  appears  thinn^ 
at  the  center,  and  bluish;  at  the  edge^^  however,  very  white  or  whitish  yellow,  and 
almost  opaqne. 

lu  bOme  cases  the  equatorial  p&ria  of  theeJEteraal  layers  remaio  for  a  loog  vrbile  tTmospareBL 
We  find  on  the  anterior,  but  more  frequently  on  the  posterior  half,  or  both  halres  of  the  cortical 
strata,  some  spots,  points,  or  radiated  striae,  which  gradually  increase  in  number  and  extent,  and 
subsequently  unite  at  the  poles,  and  especially  at  the  margin  of  the  lens. 

In  rare  cases,  the  opacity  of  the  cortical  layers  begins  in  the  middle;  some  or  all  of  the  rajs 
of  the  star  shaped  figure  become  bluish-white,  and  hence  become  distinct  from  the  still  transpa- 
rent surrounding  parts.  Occasionally  the  process  goes  on  first  in  the  deeper  layers  of  the  stellate 
figure,  so  that  it  appears  as  if  the  lens  were  divided  into  a  number  of  sectors,  which  unite 
near  the  axis  and  are  perpendicular  to  the  surface  (cataracia  gt4llaia).  The  process  does  iK>t 
attack  the  superficial  bundles  of  filaments  and  the  nucleus  until  later. 

e.  In  soft  total  cataract,  the  symptoms  of  the  cortical  cataract  are  combined 
with  those  of  soft  nuclear  cataract.  The  opacity  is  densest  at  the  center ;  on  the  pe- 
riphery it  is  more  diaphanous.  On  the  one  hand  it  extends  to  the  heads  of  the  ciliary 
processes,  on  the  other  to  the  plane  of  the  pupil ;  occasionally  it  even  projects  be- 
yond it.  Where  cataract  of  this  kind  develops  rapidly,  a  sort  of  inflation,  an 
increase  in  size,  occurs,  showing  itself  by  greater  anterior  curvature  of  the  iris, 
and  consequent  diminution  of  the  anterior  chamber. 

Total  soft  cataract  often  retains  a  certain  amount  of  transparency  until  the 
stage  of  secondary  metamorphosis,  or  even  after  this;  and,  with  oblique  illumination, 
we  may  still  quite  clearly  make  out  the  filament  bundles  as  radiated  stride.  These 
are  the  cases  where  the  lens-elements  do  not  lose  their  form  entirely,  but  the  cats- 
ractous  layers  rather  preserve  a  nearly  normal  consistence,  or,  when  operated  npon, 
appear  pasty. 

But  if  the  destruction  goes  further,  at  least  in  the  cortical  portions,  if  the  lens 
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mbstance  dissolves  to  sctaal  pnip,  or  to  a  flnid,  these  different  shades  of  color  grad* 
nallj  disappear ;  we  at  most  recognize,  by  oblique  ill umi nation,  thick,  white  points 
and  small  flocculi ;  to  the  naked  eye  the  opacity  appears  almost  regularly  white  or 
yellowish-white.  The  shade  of  this  color  depends  principally  on  the  greater  or  less 
tliickuess  of  the  cataractous  remains,  and  the  variable  amount  of  the  fatty  con- 
tents. 

The  color  is  also  iDfluenced  by  the  circumstance  that,  while  the  eye  is  qaiet,  the  denser 
flocculi  suspended  in  the  fluid  occasionally  sink  ;  consequently  the  lower  part  of  the  cataract  appears 
almost  opaque  and  pure  white,  but  the  upper  part  whey- like,  bluish-white  and  translucent 

The  possible  eristence  of  a  still  undisturbed  pellucid,  or  already  cloudy,  or  eren  sclerosed, 
DQcleua,  is  then  usually  betrayed  by  no  outward  symptoms ;  it  can  only  be  suspected,  with  some 
probability,  from  the  age  of  the  individuat  but  can  not  be  diagnosticated  with  any  certainty,  as 
quite  fluid  cataracts  do  occur  after  puberty. 

d.  The  occurrence  of  secondary  metamorphoses  in  soft  total  cataract  shows  itself 
by  the  same  symptoms  as  in  mixed  cataract.  The  various  appearances  which  the 
fatty,  chalky,  or  tendinous  products  cause  by  their  disposition  on  the  inner  wall,  are 
important  here.  In  soft  total  cataract  the«e  depositions  are  usually  somewhat  more 
extensive  than  in  mixed  cataract.,  as  they  are  mostly  composed  of  broken-down 
cataractous  substance.  But  this  very  fact  is  the  reason  for  their  being  at  first  less 
prominent,  and  only  being  noticed  when  the  cataractous  pulp  has  been  so  much 
diminished  by  resorption  that  the  dark  fundos  can  again  show  through.  A  second 
important  diagnostic  factor  is  the  removal  of  the  lens-surface  behind  the  plane  of  the 
pnpil,  the  recurrence  of  a  shadow,  and  the  tremulous  iris.  Where  these  symptoms 
are  very  evident,  we  may  be  certain  that  the  cataract  is  much  shrunken.  In  the 
opposite  class  of  cases,  where  the  surface  of  the  cataract  is  decidedly  convex,  and 
shows  very  slight  wrinkles,  or  none  at  all,  the  existence  of  a  shrunken  cataract  is  not 
impossible,  as  even  disc-like  and  dry  capsular  {trockenhUlsige)  cataracts  are  not 
unfreqnently  pressed  forward  by  the  vitreous.  Then,  for  a  correct  diagnosis,  be!>ides 
these  appearances  on  the  surface,  we  must  consider  the  age  of  the  patient,  the  time 
the  cataract  h&s  existed,  and  its  translucency. 

When  the  pnpil  is  dilated,  di«c-shaped  cataracts  often  show  a  very  irregular, 
dentared,  or  angular  border,  and,  therefore,  are  at  some  points  quite  distant  from 
the  ciliary  body.  They  are  frequently  regularly  chalky -white,  and  entirely  opaque. 
Just  ns  often,  however,  they  have  a  tendinous,  cartilaginous  appearance,  and,  corre- 
sponding to  this,  are  but  slightly  diaphanous,  so  that  the  fatty,  chalky  depositions 
on  the  inn«^r  wall  of  the  capsule  are  quite  noticeable  from  their  bright  color  and 
opacity.  Finally,  the  disc-shaped  cataract  is  not  unfreqnently  transparent  when  of  a 
peculiar  dirty,  yellowish-gray,  bordering  on  greenish  or  brownish.  Then  we  usually 
find  o§  the  surface  bluish  gray  spots,  w.th  a  dull  tendinous  brilliancy.  Such  cata- 
racts are  usually  very  friable. 

Dry  capsular  cataracts  are  always,  from  their  thinness,  rather  transparent.  Their 
chief  color  is  bluish- white,  and  the  blue  or  white  appears  more  prominent  according 
to  the  amount  of  cataractous  remains.  The  various  figures  which  the  chalky  con- 
cretions, cholesterin  groups,  and  fibrous  mnss.'s  attached  to  the  inner  wall  of  the 
capsule  produce,  appear  very  distinctly  on  the  cloudy,  bluish-white  ground.  It  is  an 
important  fact,  that  tlie  cataract  usually  reaches  to  the  ciliary  processes,  and  the 
opacity  is  often  thickest  at  the  outer  border  of  tlie  flattened  cata-act,  since  the  fatty, 
chalky  products  collect,  as  it  were,  in  the  fold  of  the  capsule,  and  give  it  the  appear- 
ance  of  a  roundish  cu^ihion,  which  surrounds  the  cataract  like  a  wreath.    In  partial 
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cataraoty  nuch  a  oKalkf  border  r^rtly  occurs.     It  is  peculiar  to  tb«  oaUvada  M 

«.  Where  soft  total  caUract  is  developed,  aad  onderi^o^i  fisriher  dmii^es  QaM 
Iho  infltiofice  of  severe  iaflainmaTioiH  tU  Kymptomi  ^e  tbn  mtue  aa  t&ci«e  nf  miHl 
ont^roet,  oooiirring  awder  similar  ciroumataince^-  The  portiMii  of  eaiaraoi  Miim 
tbe  tiiuaUj  dUtorteil  pu\i\l^  if  not  covered  by  Irhic  prodaota.  (ronvrally  appear  6^iitU 
chaJky-white  and  <»piiquQ»  iii^ire  rar.-Iy  londiuou*  or  eaitUagiaoiia,  aj^oepilotiallf  Of  i 
mothernkf-paftrl  Itjster,  in  which  cnste  we  uro  restricted  t©  tha  d(afOMi«  (^  a  oaUricli 
Cttloareti,  fibrosii,  argenf  o^  &o-  If  the  iria  be  dra  wn  backward  (porho  p*  eren  :o  a  fanDi^* 
Bliopti),  we  may  di^cide  with  considi*i'able  certainty  oo  a  ^hrutiketi  cmuracL  H 
howav^r,  the  iris  has  lost  but  little  <«£  it^  normal  couvexity,  or  il  H  b*  pr«ist4 
ngamat  the  corona,  we  must  draw  our  o  <ucluabTie^  m  to  ttia  also  of  the  c^^taiwlj 
mostly  ftom  the  ag^s  of  the  patient 

3«  ^i.  Of  the  partial  cataract a^  the  moat  illMetilt  to  recogni^  a^^  thciia  In  wliidi 
the  anterior  ci.irticnl  layers,  or  the  entire  auwrior  balf  of  the  leoa*  lia^btfen  d^^royM 
iu  the  proc<.'as;  for  m  the  first  stagea  they  hare  azactly  tJte  symptoms  of  curikni 
cafcarftot,  but  later  they  nearly  resemble  a  dry  capsular  cataract.  In  dlapiiwii  wt 
mtiy  rom ember  the  circumstance  thnt,  in  sncli  purtfal  cutaraota^  the  onier  bortkf  » 
usually  \e^  clonded,  and  at  all  events  lacks  the  oUalky  cn!thioo  of  a  cAt«ricU 
silii;aata.  Where  a  lateral  half  or  qm  irregnlar  piecd  from  the  body  of  tb« 
becomes  catariictnua,  the  diaguosts  is  not  difficult,  ns  the  amit^'micnl  ohaage« 
perfectly  evidetjt. 

&.  When  fully  fitrmed.  tbe  laminated  catrtmet  very  mnoh  resemblea  aoit 
cataract.  Still,  when  pure,  it  ia  easily  distingnished  by  the  fact  that  Uia 
deliO'tte  and  hliii^h*traiispareat^  iiften«  however,  thick  and  white  opaeity  d':>es 
increase  toward  the  pole^  but  b  apportioned  almost  rejjnlarly,  and  is  indeed 
more  dense  at  the  marglti,  A  aecond  important  J 1  Terence  i^  timt  the  opai|iie  lajn^i 
BB  well  on  their  anterior  surface  as  at  the  equator,  are  sharply  bounded  &oci  tit 
superjacent  pellucid  etrata,  a^  long  as  the  cataract  re  mams  Sitationary ;  theuce.  from 
a  cloudy  or  striated  opacity  of  tbe  superficial  layers,  we  may  conclude  thui  thert  ii 
a  pn^grt'ss  ( if  the  jimci'&^j  a  chunjre  from  a  laminated  to  a  &oft  total  cataract. 

Tliese  circumstances  are  especially  evident  on  ophthalmoscopic  examination.  When  the  Iij:bl 
falls  perpendicularly,  the  cutaructous  stratum  appears  as  a  circular,  sharply-bounded,  dark  spot, 
through  whose  center  the  fundus  appears  red,  and  past  the  edges  of  which  the  retinal  vesseK 
ic,  may  be  distinctly  seen.  But  the  peculiarities  of  laminated  cataract  are  be.^t  seen  by  oblique 
illumination.  The  margins  of  the  superficial  pellucid  strata  then  present  themselves  as  a  broid, 
dark,  ring-sluiped  zone,  which  is  placed  between  the  heads  of  the  ciliary  processes  and  the  equator 
of  the  cataractoua  layer,  and  is  very  distinctly  defined  by  its  black  color. 

If  all  this  has  been  carefully  noted,  there  is  no  difficulty  in  recognizini:  laminated 
cataract  as  siicli,  at  its  very »  oinmencement — that  is,  when  it  is  still  n  tlitfuse,  cloudy 
zone,  striated,  and  pointed  in  a  radiated  direction,  which,  from  its  sharp,  peripheral 
mnririn,  extends  more  and  more  toward  the  two  poles  of  the  layer. 

There  can  be  just  as  little  doubt,  in  diagnosis,  when  the  cataract  is  alrendy 
affected  with  sec(.ndary  changes,  when  the  opaque  laminaa  begin  graduidly  to  sepa- 
rate, and  t!ie  i)ellucid  lens  again  appears  through  the  fissures  and  interstice-^.  ThoQ 
we  usually  tirid  at  the  anterior  pole  of  the  aflected  stratum  a  number  of  chalk-like 
points,  which  are  variou'^ly  grouped,  sometimes  forming  a  star-shaped  tigme.  Tliey 
He  in  the  midst  of  a  delicate,  bluish,  web-like  zone,  strewn  with  irregular  striceanJ 
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white  points,  which  thickens  gradually  toward  the  edge  of  the  laminfla,  so  as  only  tc 
sliow  small  openings,  and  finally  is  sharply  bonnded.  As  a  rnle,  the  diameter  of  the 
lens  is  diminished  nnder  sach  circumstances.  The  outer  pellucid  border  appears 
distorted  at  some  places,  and  is  at  a  considerable  distance  from  the  heads  of  the  ciliary 
processes,  while  the  diminution  in  size  of  the  crystaline  is  also  shown  by  the  tremu- 
lous iris,  and  by  the  retrocession  of  the  anterior  capsule  behind  the  plane  of  the 
pnpil. 

c.  Central  capsular  cataract  presents  itself  as  a  chalky  white  or  cartilaginous- 
looking  nodule,  as  large  as  a  poppy  or  hemp^eed,  rarely  larger,  which  lies  in  the 
[)lane  of  the  pupil,  and  strongly  contrasts  with  its  blackness.  Sometimes  it  is  quite 
fc»harply  bounded,  sometimes  surrounded  by  a  cloudy,  indistinct,  bluish  halo.  This 
halo  may  be  distinctly  perceived  by  oblique  illumination,  often  even  when,  to  the 
naked  eye,  it  appears  to  be  absent.  Frequently  we  see  a  small  spot  of  iris-pigment 
on  the  summit  of  the  nodule,  and  around  it  a  radiated  wrinkling  of  the  capsule. 

Rarely  there  are  two  or  more  such  deposits  in  the  pupil,  and  then  the  central  capsular  cataract 
is  often  onlj  the  remains  of  partial  cataract,  spread  over  the  whole  anterior  surface  of  the  lent, 
and  secondarily  metamorphosed. 

If  the  nodule  be  elongated  posteriorly,  like  a  cone  (cataracta  pyramidalii)^  it  is, 
Df  course,  the  more  marked.  Then  it  often  projects  beyond  the  plane  of  the  pupil, 
or  even  extends  like  a  horn  into  the  anterior  chamber. 

B.  The  disturbances  of  vision  accompanying  cataract  result  partly  from  the  diffu- 
sion and  absorption  of  the  light  in  the  lens-sub>tance,  which  has  become  irregularly 
refractive,  and  partly  from  the  varied  curvatures  which  tlie  two  surfaces  of  the 
crystal ine  so  frequently  undergo. 

The  disturbance  of  vi>ion,  dependent  on  diffusion  and  absorption,  are  nearly  the 
same  in  cataract  and  corneal  opacities. 

Still,  other  things  being  equal,  much  less  dispersed  light  will  be  thrown  on  the 
central  portions  of  retina  from  cataractous  opacities.  This  difference  is  especially 
evident  in  slight  obscurations,  and  particularly  in  those  confined  to  individual 
laminae.  This  is  n(»t  only  because  peripheral  opacities  of  this  cla«s  (as  in  commencing 
cortical  cataract),  are  entirely  covered  by  iris;  for  central  opacities,  als*,  interfere 
with  vision  far  less  than  equally  thick  and  extensive  corneal  opacities. 

It  must  here  be  remembered,  that  much  of  the  diffuse  light  falling  on  the  eye  from  the  side  is 
thrown  off  by  the  reflecting  and  strongly-convex  surface  of  the  cornea,  so  that  it  does  not  reach 
the  lens ;  but  especially  that,  under  ordinary  circumstances,  the  larger  half  of  the  crystaline  is 
covered  by  the  iris,  which  acts  as  a  perforated  diaphragm,  as  well  as  that  the  surface  of  the  lens  has 
I  much  less  curvature  than  the  cornea.  The  diffuse  light,  passing  the  lateral  portions  of  the 
:omea,  and  already  weakened,  strikes  the  middle  of  the  anterior  surface  of  the  lens  at  a  great 
ingle,  hence  loses  much  of  its  intensity  by  reflection,  and  can  only  throw  a  weak  spectrum  of 
ight  on  the  anterior  zone  of  the  retina.  But  light  coming  from  directly  in  front,  falling  nearly 
[>erpendicularly  on  the  lens,  undergoes  a  proportionately  slight  dispersion,  and  passes  through, 
ilmost  without  being  weakened  ;  hence  it  can  form  sharp  images  of  great  apparent  brilliancy  on 
the  retina. 

Indeed,  patients  affected  with  unripe  Budear  or  laminated  cataracts  make  out 
large  objects  at  a  moderate  distance  quite  well,  and  usually  read  large  type  without 
hesitation  (although  not  for  a  long  while),  especially  when  faulty  adjustment  of  the 
dioptric  apparatus  is  neutralized  by  suitable  spectacles,  and  diffuse  light  avoided  ar 
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mach  us  pos^iLle,  And  wlierj  the  pupU  ii  enlarged,  cm  tccnnnt  of  sU^l  iUummflitljJii 
of  rim  viiujil  titld.     i>en  cortJcftl  t'tiraratU,  eTtending  berruid  the  |»<j!*  of  lh&  leni, 
do  not  Doce^sarify  reiidor  it  im]>oiflibl©  for  the  jmtic-Pt  lo  go  ftkme,  ind  in  Irtlk 
tie  (Kj?  it  inns  on  the  unterior  cApsttle,  even  when  the  pupil  ii  entirelj  c](t^  isnil  ihl  1 
portion  of  the  lensi'i^tirfftce  bounded  hy  it  is  entirely  coTered,  we  are  often  afiUjul^l^fid  ' 
At  the  sharpness  of  ^laion*    The  disturbance  of  vision  is  psrticnkrly  dight,  wLm  | 
iJie  narnral  diffuse  light  ts  cut  off,  aud  the  object  i^  w#ll  illumb&t^,    Heuffe^pft' I 
tIanU  ^hftdi?  the  eyes  as  muoli  as  possible^  and  try  to  Iring  the  object  m  t  ^j 
1-ght;    I  hey  uRuallj  carry  the  heud  do^vn^  find  dark  glasses  aod  broad  eyij-fibik] 
ttdviiutageous,  and  greatly  prt-fer  twilight  and  cloridy  days. 

In  thick  and  extensive  cataraotous  opflcitie.s,  hot  ospeddly  where  &  nuraAwr^ 
Urninro  are  affected,  thef^e  advantages  are  more  ihim  bulancetl  by  Ibu  inrt 
nhfrorptiou  *»f  Ught^  that  is,  by  the  dimintitioo  of  the  appurent  brill  laoey  of  theMii-tl 
troagca.    In  oatiiractB  limited  ti*  the  ny<?leoi,  in  ripe^  hard,  und  s^ft  nuclear  cmaftwilli] 
in  oertAfii  partial  cataraets,  thiT*  las^?  may  be  an  a  id  led,  to  a  certain  extent,  by  dib 
tlon  ot  the  I  npif^  that  la,  by  exposing  the  pellucid  periphery  of  the  lens  to  tlie  due 
light    Thus^  at  J  east  the  lateral  portions  of  the  visual  field  wiU  be  clearly  [^ertseivoi;' 
but  when  the  cloiKlineaa  has  odvanoed  near  to  the  edge  of  the  leim,  ad  is  tlie  nil*  il 
ripe  cut*irftcts,  external  objects  are  no  longer  distinttly  presented  tm  the  retiflii,iiJ 
the  diaineter  of  thi?  pnpil  only  influences  the  greatesr  or  les^  lllnroinatiou  of  thaip« 
truin.     Under  ordinarj  circurastaneea,  thb  usually  appears  to  the  patient  ms  n  Mid 
or  yelh^Aiab  mi^t,  w*hich»  in  pure,  highly-colored  nuclear  catarscts^  is  sontetiBiti  i 
brf^wn.  ftp  road  r^^larly  ovt-'r  the  whole  visoal  field.     If  J  here  h^  only  dirciM  Ivslit,  It  ^ 
the  patient  look  from  a  durk  place  at  a  bright  candle-flame,  the  Tooon,  <fcc,,  he  ^t^ 
a  bordered  i^rect'-ntn  of  roundish  or  oval  tbrm,  \rith  bright  edges  and  dark  center, 
on  woroiiot  of  the  thicknefts  <>f  the  lens  iftiTeasmg  towarfi  t!ie  pole.     The  weaken^aj 
vf  the  light  falling  on  the  rettna^  tbi^s  caused,  ia  re/tlly  very  decided.    This  is  ko** 
oleiiriy  explained   by  the  dark  shadows  which  partial  catarEictous  opacitieSf  I  St  1 
small   Bcl^roj^ed  nuclei,  central  capsular  cataracts,  stnie  of  comnnencmg  oortlflJ 
catarnott«f  &c.,  under  favorable  cirenmstanceSj  throw  on  the  retina,  and  which  tlif  | 
patients  perceive,  as  acotnmala.    These  are  most  distinctly  perceived  by  the  eotopdfl 
method  of  eramiuation*     (See  St^otoma.,) 

In  vicTf  of  this  pymptom,  tha  fact  that  catamctous  opacitiefi^  lyi^ff  i^  the  rdgfon  (if  the  pupil, 
cut  dao  uiiofldy  coijvergeui  jny^t  of  liglit  in  a  sTnalHer  dmnietcrH  ii  of  gTcal  imporliiiice.  Muce,  with 
Qti  eqiiEil  L^xtcnt,  il  will  weaken  \\n'm  far  more  than  a  corrc?poi>Jiiig  curn^al  oiiacitj^  TijUjil 
inust  be  mhled  thi?  fuct,  that  the  forrantion  of  cataract  i.-^  almost  alwaya  acconspaiiicd  by  a  dimifni' 
liurt  offtCccxnnuitlatim],  and  by  a  f(i]se  ^tnte  of  n?fi'aclion  of  the  dioptric  nppanitus,  so  that  ibf 
ahadchwa  ctiiiscd  by  Lht;  upacilies  of  the  kos  hare  a  coDsiderAblc^  dianiElcr  when  thct  full  qd  ^ 
retina. 

Hoiice,  in  nndcar  cutjiracf,  ut>t  only  is  1h(^  accommodation  vnfli^eDE-cd,  hut  n  high  degree  of 
hjpermL'lrnpia  occurs  from  Bjittetiitii:  i^f  ihe  lens.  In  soft  cntaracts,  on  tbe  contraryT  a  Ji^ppi^ 
condition  ii]ay  otcnr.  locleeclj  this  i-*  frt?qii<?Eilly  observed  in  lArninatiHi  cat»irnicl  ( r''3ftr/eJ*il,  wd 
depends  soiiielimcs  on  congenital  malformation  of  the  globe;  sometimes  it  is  developed,  and  ii 
explained  by  the  circumstance,  that  the  object  must  be  held  un proportionately  near. to  the  eye  for 
sake  of  clear  vision.  In  shrunken  cataracts  of  all  sorts,  the  dioptric  apparatus  is,  of  course, 
adjusted  for  negative  distances;  but  the  wrinkling  of  the  capsule,  dependent  on  the  decrease  of 
the  lens,  shows  itself  by  decided  distortion  of  the  spectra. 

In  central  capsular  cataract,  besides  the  frequent  diminution  in  size  of  the  crystaline,  the 
wrinkling  of  the  portion  of  capsule  covering  the  nodule  is  a  source  of  decided  visual  disturbance. 

Complications.— The  most  important  are  the  material  changes  in  the  deep,  vasca- 
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.  of  th©  sEterior  chamber,  .atroplij  of  the  iris,  imiuovability  or  aliig- 
raction  or  dilntation  of  the  piipil^  &c  Si  ill,  one  or  more  of  these 
rbepresent  without  amblyopia,  amaurosis,  or  urher  incurftble  alteration 
leiidtive  to  Itght  existing^  and  f>*V^  va-m.  Ytry  often,  tuorbid  pro* 
ftffecdng  Uie  organization  of  the  purU  in  (^nestmn  (f^r  instaaca,  pure 
m&tion,  detacbed  retina,  inflammation  of  the  optic  nerve,  exudative 
l),  occar  without  changes  in  the  external  "partE  of  the  globe  during 
eir  course.  Moreover,  snch  diistnrbanoes  of  function  often  result  from 
ars  of  development,  among  which  congenital  eataruot  is  parti cuhirly  to 
.  \ix  monocular  eatarocts,  developed  in  cbildhood,  the  complicating 
not  nnfreqnenilj  simpljr  tlie  lesnlt  of  continued  disuse  of  the  eye. 
ny  of  these  complications  are  of  great,  even  of  all -important,  influence 
jsi^  it  ifi  imperjitive,  in  a  oase  of  cataract,  and  particularly  before 
jxamine  not  only  oil  objective  sjmptoma^  suggesting  changt^s  m  the 
of  the  eje,  hot  also  the  Bubjet'tfve  s^vmptoms  especially  the  amount 
■  the  sensitiveness  to  light.  This  is  particularly  necessary  where  an 
ped  capsular  cataract  emts. 


I  Jadge  Ibe  fuucllonftl  iciiTity  of  the  parta  BieDtUire  to  ligfal  hoIcIj  by  the  action 
»hoa1d  bo  in  dttoger  of  error  of  di agnosia  in  not  a  ft^w  caaes ;  for  nut  unfre- 
llarj  iQirgin  h  fixed  by  ppaterior  aynecrhin,  and,  on  the  ottier  hacd,  the  Eeiiaitlre^ 
f  be  eonsider«b1j  diminished,  wilboat  the  reaction  of  the  pnpll  appearing  much 
irige  of  light. 

itwoHby  eoacIusioDi  on  this  point  are  to  be  drawo  from  the  diitanee  at  which  a 
aiD  petccire  the  light  of  a  small  lamp  in  a  darkened  nxjci.  Aa  a  geuLTal  rule,  in 
;>tal  eaUrat7tAj  where  the  diSuiion  of  the  incident  light  ia  complete,  the  light  of 
!  clearly  pereeircd  at  a  distanee  of  fifteen  feet  or  morc»  We  may  easily  saliafy 
puini,  by  alternately  sbadiog  and  exposing  the  light.  In  unripe  calaraela,  fuliy- 
ataructd,  laminated  cataraeti!,  aa  well  aa  in  eataraeta  diaeoidea  and  ailiqnata,  the 
jriie  greater^  if  the  other  parta  of  the  eye  be  norinat ;  for  io  these,  more  direct 
i^ugh,  and  coticentratea  Io  a  speetrnm  of  greater  apparent  brilliancy.  ]f  the 
rron  of  dioptric  adjuatment  be  removed  by  proper  glofisea,  nod  the  apectrum 
the  distance  at  which  the  lamp  in  perceired  may  be  cousiderably  increased,  If^ 
amblyopia  e^ist,  this  diatanen  ia  much  leao,  and  it  it  tbe  ahorter,  the  bitfhcr  the 
mat  disturbance,  ^ 

falrogre«»ive  Ruld  cataracts,  eren  prompt  quantitatiro  perception  of  light  doea 
jfTound  for  A  faTorable  progoosia ;  for  inch  cataracta  are  Tery  thin  and  tranaln- 
►re  jnt&mipl  but  little  light.  The  patient  abould  be  able  to  distjoguish  larga 
!  ean  exclude  runctional  diaorder  of  ibe  retina*  Indeed,  auch  patJenta  can  occ**- 
lib  even  smikU  objects,    {Onxrft,) 

lorcd  ftpectaclca  ia  serviceable  in  an  oh  caaea.  They  aro  to  be  held  before  the  eye 
on.  From  the  power  of  disiingubhing  irarions  colora,  and  particularly  vaHoui 
me  color,  very  cerlain  concln^iotia  can  be  drawn  aa  to  the  grade  of  fancllonal 
itina  and  optic  nerre. 
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We  IV  £11  Deoa»ioo»1!j  diiiodTer  LimjtAtbni  ftod  [ntcrrupdon«  ot  Iha  vlatuil  fMJp  tt  w«  tarn 
ft  Lighted  eatidle  or  vftxx  Uper  ta  bud  fro  Dear  tbo  eye,  ttod  nole  Ibe  point  li  wlikli  Ibe  Ug^t  1l 
feebly,  ar  not  at  all,  perceived^ 

It  U  al»o  well  Ui  observe  tbit  mti^^dhf  e^mptomi  wtuch  oAen  accompany  iDSftffiiniUif^  pro^ 
ceases  of  ibe  deeper  parts  of  the  e/e*  Bat  we  miast  bear  ict  mltid  that  cbolcsteriD  crjBtit*  riiii 
ing  tn  ciLianiciniuiiULia,  nadcr  suitable  Uluaiinfttiaa  tuay  caUM  aimilar  pb^nomena — ^parka,  fdorad 
liugs,  3tc,  Tbe  clrcunp»tauce  tbat  aocb  eubjectiye  ajjnptomft  oulj  occur  in  brigbi  ligbUAfudin 
mdepeodeot  of  tbe  circa latLoti  of  the  blood,  easily  dUtiuguUbc^  ibaoi  froui  tbe  Ejmj^t^Dia  of 
morbid  rcliaal  escitemeDt 

CauJea.— 1*  Cataract  is  TMoally  developed  iritUout  apparent  local  cause, 
a.  The  process  often  begins  before  the  comment^emetit  of  inTolution  of  the  h^^ 
In  manhoot?,  youth,  or  childhood.  Not  unfreqnentlj'  it  b  even  congenital  (CAtancti 
adnata),  and  is  then  often  accompanied  by  some  malformation  of  the  cje-lvall, 
myopia,  tnikropbthalmia,  iS^c,  and  the  eon  sequent  fuDCtioaal  disturbances  of  tb^ 
deeper  parta  of  the  eje,  pattieularly  of  the  retina.  In  many  cas.s  ic  b  seen  ta bl 
hereditary;  Btill»  parents  witUont  cataract  sometimes  ha^e  chUtlren,  all  ormn^trf 
whom  have  cataraot  either  occnrriag  in  early  life,  or  congenital.  {Haiher^  iV<>?J#- 
ftfur,  SeMn.) 

Th^  imTO(?diate  cause  is  ioppostd  io  be  a  faulty  deTeToprocnt  of  Ibe  lena,  which  pi^feirtfttfc* 
elc^tzi«iitii  froin  loog  Tnaiataioiug  tbemaelres  nt  ibe  bight  of  erolutioti,  and  caute«  tbelr  {irfmitait 
deatructioD  j  &  proceoditig  that  \&  aualQuous  to  the  early  Ml  of  tbe  hair  and  de^aj'  of  the  t«iii, 

The  most  commoo  form  of  eatara<*t  during  youth  U  the  laminatcfl.  It  uccon 
more  frequently  than  all  the  other  forms  together.  Xeit  to  it  in  frequency  aro  ftwfr 
and  fluid  total  cataracts,  with  their  vanons  secondary  chaagea*  Bpoutftoeous  fofi 
nuclear  cat  a  rat?  t  a,  and  other  partial  cataracts,  arc  very  rare. 

In  a  Tery  large  percent «  of  cases,  laminated  cataract  is  eucoantci^ed  sTong  vritlt  diaeaae  of  iht 
braiD  and  its  mcfnbfant^^  wi^h  radiiti't,  Hutirhiusou'a  tectb,  bvdrocepbnMcahape  of  the  ?ikalL,  aod 
oficn  also  with  imperfect  mcntul  d  er  clop  men  t.  Fltncei  many  (bink  it  dept^ndn  on  fLinctiondJ  dii- 
ttirbftiice  of  thf  bruin,  us  it  h  tbongbt  that  by  trrnporarily  cbacgiDg  tbe  general  TiutritioDt  ^l'* 
nffcintp  sccondnrily  tbe  development  of  tbe  lens-filiLmoiits  nod  ibe  enamel  of  tbo  tocih.  ilfonur, 
PamJa^m.)  Others  maiutaitk  tbat  InmioEited  cataract  alirnjs  comes  after  birth.  (Vnd  thtd  f^\ 
ngrtalion  of  the  ieos  rn  courulsiotis,  whoopiag-eoupb,  Ac.  are  the  immediate  cause.  (AHt.) 

On  these  hypotheses  it  is  difficult  to  understand  why  the  cause  should  act  solely  on  the  hren 
next  to  the  nucleus,  while  the  others  remain  unaffected.  For  the  supposition  that  the  filament 
layers  composing  the  laminated  cataract  form  afterbirth,  and  at  the  time  the  cataract  is  develops, 
is  false;  since,  in  extra-uterine  life  the  lens  increases  in  an  equatorial,  not  in  a  sn;£^ittal,  direction. 
But  there  is  no  doubt  about  the  perinuclear  strata  alone  becoming  cloudy;  this  is  shown  object- 
ively in  the  development  of  arcus  senilis  of  the  lens.  This  last  fact  has  been  used  to  prove  the 
relationship  of  laminated  and  nuclear  cataract.  {FCrster.)  The  formation  of  perinuclear  catand 
has  also  been  observed  as  a  result  of  iritis  or  of  dislocation  of  the  lens.  {Gracfe,  IIirschman%.' 
The  connection  between  laminated  cataract  and  brain-disease,  which  is  clearly  proved  by  statis- 
tics, may  originate  in  foetal  life,  and  only  the  incipient  stage  of  the  former  may  exist  at  birth. 
and  may  be  developed  by  any  thing  affecting  the  nutrition  of  the  lens.  The  decided  frpqnenfr 
with  which  laminated  cataract  occurs  in  congenital  and  spontaneous  luxation  of  the  lens,  as  well 
as  its  always  affecting  both  sides,  incline  to  this  view. 

h.  In  the  great  majority  of  cases,  however,  cataract  does  not  occur  till  aftei  the 
forty-fiftli  year,  after  the  cominencement  of  general  involution ;  hence  it  is  con- 
sidered as  especially  a  disease  of  old  age.  IVIen  arc  affected  in  a  larger  per  cent. 
than  women.  It  seems,  that  atheromatous  degeneration  of  the  vessels  in  tbe  anterior 
portions  of  the  retina  and  in  the  choroid  (Mooren)  here  play  a  very  important  part. 
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At  any  rate  it  is  very  worthy  of  notice,  that  senile  cataracts  and  cedema  of  the 
retina  are  bo  very  frequently  found  united.  The  latter,  however,  chiefly  originates 
from  those  degenerations  of  the  vessels  {Iwanoff), 

c.  It  is  possible,  that  a  dissolute  life,  excessive  anxiety  lasting  for  a  long  time, 
the  cachexia  of  drunkenness  and  intermittent  fever,  poverty  of  the  blood  (Mbaren), 
eta,  should  be  reckoned  with  the  more  remote  causes  of  cataract,  or,  at  least, 
hasten  and  favor  the  appearance  of  the  cataractous  process.  It  has  also  been 
observed,  which  agrees  with  this  view,  that  cataractous  individuals  below  the 
fiftieth  year  of  life  are  very  frequently  weakened,  wretched,  decayed,  sickly  people. 

Such  an  etiological  connection  certainly  exists  between  cataract  and  diabetes. 
A  remarkable  percentage  of  diabetic  patients  are  cataractous,  and  this  takes  place 
at  a  time  of  life  when  the  occurrence  of  cataract  is,  under  other  circumstances,  very 
unusual  (Lecarehi). 

It  is  not  the  presence  of  BUgar  {CariH8\  or  the  acidity  which  has  been  asserted  to  occur,  in 
the  dioptric  apparatus,  that  chemically  causes  the  destruction  of  the  Ions,  but  the  great  affec- 
tion of  the  whole  body,  which,  like  the  premature  senility,  shows  itself  also  in  the  lens.  This 
cataract,  therefore,  is  only  seen  in  high  degrees  of  diabetes  and  in  the  advanced  stages,  when 
the  body  is  much  debilitated,  and  it  often  occurs  when  the  prodaction  of  sugar  is  maoh 
diminished  {LecoreM). 

Cataract  in  diabetes  has  no  anatomical  peculiarities.  It  is  usually  soft,  and  develops  rapidly, 
M  diabetes  usually  affects  persous  in  youth  or  early  life.  If  diabetes  occurs  in  advanced  age,  the 
cataract  dependent  on  it  is  mixed,  with  a  large  sclerosed  nucleus. 

The  proportionately  greater  frequency  of  its  complication  with  amblyopia  is  peculiar,  and  is  to 
be  remembered  before  commencing  treatment  The  amblyopia  usually  proceeds  from  an  affec- 
tion of  the  brain  or  of  one  of  the  nerve-trunks,  and,  like  cerebral  amaurosis,  is  characterized  by 
darkening  in  the  visual  field,  and  symptoms  of  atrophy  in  the  optic-nerve  entrance,  its  bright 
white  color,  greater  opacity,  decided  contraction  of  the  central  vessels,  Ac.  {Leoorehi.) 

It  is  unnecessary  to  mention  that  this  amblyopia  may  occur  in  diabetic  patients,  without 
eataract,  and  the  disturbance  of  vision  must,  under  all  circumstances,  he  greater,  as,  with  the 
general  affection  of  the  nervous  and  muscular  systems,  a  true  paresis  or  paralysis  of  the  apparatus 
of  accommodation  usually  accompanies  high  degrees  of  diabetes. 

Latterly,  raphania  (ergotism)  has  been  observed  as  a  cause  of  the  formation  of 
cataract.  {J.  Meyr.)  This  variety  develops  slowly,  and  inasmuch  as  the  original 
disease  usually  affects  young  persons,  it  is  ordinarily  soft. 

It  is  not  yet  decided  whether  the  poison,  by  its  specific  action  on  the  ciliary  system,  impairs  the 
nutrition  of  the  crystaline,  or  if  the  cramps,  which  form  the  chief  symptom  of  the  disease,  produce 
the  cataract  mechanically. 

In  a  valley  of  the  forest  of  Bregenz,  the  probable  hereditary  development  of  a  peculiar 
disease  of  the  skin  and  of  cataract  constantly  united  with  it  was  observed  in  three  families. 
The  cutaneous  affection  always  appears  in  the  first  months  of  life,  and  is  characterized  by  a 
marble-like  redness,  which  later  leads  to  net-like  cicatrices,  and  seems  to  consist  in  a  fatty 
degeneration  of  the  papillary  body  and  of  the  rete  Malpighl  From  the  fourth  to  the  sixth 
year  of  life  the  cataract  is  always  developed,  and  this  in  both  eyes  quickly  one  after  the 
other  {Rothmund). 

2.  In  another  series  of  cases  the  immediate  cause  of  cataract  lies  in  inflammation  of 
the  deeper  parts  of  the  eye,  especially  the  anterior  parts  of  the  choroid.  The  in- 
flammation may,  in  various  ways,  disturb  tlie  nutrition  of  the  lens,  and  thus  in 
different  ways  cause  cataract. 

Frequently  the  cellular  layer  of  the  capsule,  or  even  the  lens,  is  drawn  into  the 
inflammation,  its  organization  is  changed,  and  an  indispeDsable  condition  to  the 
normal  existence  of  the  lens  removed. 
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In  otber  rasf*,  the  CftUrftd  b  eAuaetHj^  tn%  InfliiimnutOTx  proeiM  fa^diiig  i^H 
Utrqib)^  of  the  vflscukr  organs  of  the  ^jt,  and  thiu  daitrof  lag  th«  ebi^f  Kmrtf^^ 
nutrition  for  tlie  h^K  ^| 

Fre^jUfOtly  the  immcdmte  cuiisc  af  (atftraet  li^  In  the  impajrnicnt  ^f  fi^| 
OHfliftnge  of  mateHal,  on  account  of  depositit^ni*  on  tlie  antorlor  capak,  WjiS 
fucli  products  oov<vr  ft  large  part  of  lb«  cnpf^tjle,  tl*e  whole  lens  oeuaTlf  beconfl 
cutftTuotoim;  l»t)t  if  iba  depc^sitioDfi  nro  r<«nl3ncd  to  a  small  ponton  of  the  iudks^H 
'he  cajjftdc,  the  oaturiw^t  remains  imftluL  ■ 

Of  coafMf  la  mtoij  eAien  the  pithogetwck  cait»««  HRfc  U))$rtlt«r  tn  th«  pttkltictimi  «tt4  fnflli^[ 

with  <?itr%¥a«At0d  blond,  4c.,  cam  a  I  otic  c&um  eatmro^t.      It  is  pmbftble  thml  lUv  accoyir*iiyi|J 
inflimciBtioin  nnft  tbi;  rlcpc^nUltiti  0rcli>U  on  the  ooterior  c»piul«,  m*/  be  tl;^«  caosi^.  j| 

Sometimes,  niodprnte  exlrftTasAtioiiK  of  blood  io  ih(^  ftqaeona  diuob^era  bftv^  a  pecoitimifl 
lutiutF  mUucnce  oo  the  fnrtber  fbrmjittoD  of  n  d^ei^Glapiag  cAt&raci ;  forlhe  hi?msih  di^^feta 
io  the  nqnt'oiis  humor  ptiMS  through  the  ^upsuli?*  aod  reddens  the  iupertictml  Xaypn  ^t  tMM 
gradual  I  jr  dcoomposingleDa.  I 

8iibsc(|u?nll3%  in  the  dtiintegr&ied  remftiaif  it  agaia  aepftrntea,  &tid  sre  tbeo  fifid  »t  «wl1«Ml 
utidtT  th0  form  of  dtirkp  pigtneot  like  gra^rmlctf  deposited  ia  the  caUmctous  pulp*  {B^^f^^}  JiiQH 
rar^l;-,  w«  tne^t  graup»  of  beftutifol  dirk- purple  henivtiit  ciyfttal«.  It)  BeooudavT  mctuiM)f|lMH 
the  c»taractouB  mnu  becomes  ^ery  denote,  nlmt^t  c^artiUgitiouft.  withiM  I0ii#i  diiaJofltlvA  H 
roltitue  I  h«DOfl  such  nUrAcls  aiuatlj  appear  retj  lurge.  Bat  at  lh«  mnit  time^  from  tfai  nn^H 
t\on  of  the  soluble  cc^Tnlituentip  tbc^  trjLnsformed  hcnrmlln  of^iiiivi  Uic  prepottdvfmaMt  Bn4  il  MH 
|tive»  tlie  surface  of  the  cntiiract  m  putple-brovra  c>r  iuk*blAck  eolur.  Ab  tht^  h«»miiu  daei^^| 
pttnptrttte  to  (he  aiK^Uun,  the  chabges  in  it  are  the  Banie  »s  usual,  «ict«pi  lh»t  it  Ap[i«iirs  toid^^H 
itiore  fnjf|ii4'nt.l>-.  Such  c^tnni{:tB  tiAre  be«ti  parli^ulirl/ dea<^rib«4  under  t be  n^me  ef  cdii^l^H 
n^^ri]',  nnd  hHTd  beeo  cornK^tij  dlAtltigulibed  fVom  blncfc:  ffiK^-tr^r  e^aradt^  vhich  m^  ^ttilf  *^^| 
Adt^aDced  ftclero^ti,  Bj  utiug  obKque  illanilfiiition  nod  tbd  ophtUAlmoflCQpcH  %Xi^y  are  t^^| 
recogoiicid.  The  former  shows  ronr  distinct]  r  the  bro^a  or  gr&jish  biack  color,  tbe  dnU  biM^^I 
tbA?  inoquatitjH  on  the  leos-^urfiice  caused  bj  the  reraaiDs  of  the  clou,  atid  bj  ihe  apbthnltnoM^H 
the  oomplele  abitructiou  of  the  papil  isshowu*  Oa  examinatfou  with  tbe  nak^  cfe,  bowfnH 
the  cnliirnet  nutj  be  cfisilr  overlooked  on  nccouut  of  lh&  dark  color  of  the  pupil,  etpeciallr  irba^ 
Ibis  ia  mutb  cootractid,  Tlien  (he  condition  may  bo  refldilj  uus taken  for  a  high  dfirre*  of 
amblvopiu.  This  is,  moreover,  a  ufluai  con^plicntiont  firstly,  beraufie  eitravaaaUou^  in  ttj-?  chim- 
ber  are  often  accompanied  by  beniorrhages  in  the  choroid  and  retina;  secondly,  because  cxteo- 
sive  hemorrhages  easily  give  rise  to  functional  disturbances  of  the  eye,  by  atrophy  of  tlic  part. 

3.  Wounds  of  the  lens  and  its  appendages  play  an  important  put  in  the  etiologr 
of  cataract. 

a.  Very  fine  punctures,  which  do  not  penetrate  deei>ly,  heal,  in  s:)n.e  rare  cases, 
without  leaving  the  lenst  trace.  Then,  shortly  after  the  injury,  a  superficial  cloudi- 
ness usually  occurs  around  the  wound,  wliich  is  caus.cl  by  exuberance  of  the  iiei^'i- 
boring  cells,  and  later  disai)pcnrs  again,  as  the  proliferating  cells  become  norniJ. 
More  frequently,  however,  this  exuberance  leads  to  a  permanent  opacity,  in  who«e 
midst,  at  the  point  of  the  capsular  wound,  we  find  thick,  cica:ritial,  latty,  c'.ialkj 
masses.    There  is  a  partial  traumatic  cataract. 

As  the  parts  of  the  lens  surrounding  the  puncture  disintegrate  and  swell  up,  thor  enter  the 
wound  in  the  capsule,  or  elevate  themselves  somewhat  above  its  edges;  subsequeiilly  tbev  are 
partially  absorbed,  but  partially  become  calcareous,  especially  when  there  is  any  severe  inflam- 
mation. Thus  a  sort  of  plug  is  formed,  which  closes  the  capsular  wound  like  a  cicatrix,  but 
often  penetrates  the  lens-substance,  and,  according  to  late  researches,  is  usually  covered  with  » 
neoplastic  li valine  layer,  a  continuation  of  the  capsule- walls. 

Exceptionally,  extensive  opacities  of  the  lens,  even  such  as  have  been  caused  by  severe 
wound,s,  sucli  as  the  entrance  of  an  arrow,  clear  up  with  very  slight  remains,  and  leave  only  » 
proportioually  slight  disturbance  of  vision.    {Bessl^  Rydl^  Cohwiann.) 
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But,  in  piost  cases,  even  a  small  wonnd  of  the  capsale  snffices  to  cause  cataractons 
degeneration  of  the  entire  lens.  This  process  always  begins  with  some,  often  with 
very  decided,  swelling  of  the  lens-snbstance.  As  a  result  of  this  swelling,  the  cap- 
sule not  nnfreqoently  tears  from  the  edge  of  the  wound,  a  portion  of  the  cataractous 
mass  protrudes,  nnd  is  absorbed,  while  the  edpes  of  the  capsule  retract  and  are  fas- 
tened together  by  the  calcifying  remains  of  the  cataract.  The  result  is  a  secondary 
traumatic  cataract.  But  where  the  capsule  is  not  further  torn,  its  wound  is  soon 
closed  by  the  secondary  metamorphoses,  and  the  cataract,  by  these  secondary  meta- 
morphoses, becomes  (according  to  the  density  of  the  crystaline)  a  nuclear  cataract 
with  a  fatty,  chalky  surface,  a  disc-like  or  dry  capsular  cataract. 

Moreover,  since  the  injury  often  directly  causes  severe  inflammation  of  the  vas- 
cular deep  parts  of  the  eye,  or  excites  it  indirectly  by  swelling  of  the  cataractous 
mass,  causing  irritation  of  the  iris,  true  calcareous  or  fibrous  cataracts  occur,  which 
as  a  rule  are  connected  with  extensive  or  total  posterior  synechia  of  the  pupillary 
border.  Then  we  often  find  the  iris  and  lens  also  adherent  to  the  corneal  wound 
by  tendinous  bands.  Moreover,  the  globe  is  usually  atrophied  by  participation  of 
all  its  parts  in  the  inflammation.  In  not  a  few  cases  this  is  even  so  intense,  that  a 
true  phthisis  of  the  globe  results. 

b.  The  larger  the  wound  in  the  capsule,  the  more  certainly  do  total  cataract  and 
the  last-mentioned  results  of  inflammation  occur,  for  then  the  edges  of  the  capsular 
wound  can  retract  further,  a  larger  piece  of  lens  is  exposed,  hence  the  aqueous  has 
far  greater  effect,  consequently  the  cataractous  disintegration  is  more  rapid  and  the 
swelling  greater.  Wounds  of  the  capsule  are  particularly  dangerous  in  individuals 
beyond  puberty,  where  the  lens  has  already  attained  a  certain  degree  of  density.  In 
children,  swelled  lenses  irritate  less,  perhaps,  because  they  have  less  consistence,  and 
as  the  absorption  is  very  rapid,  the  injurious  influence  lasts  a  shorter  time.  Indeed,  in 
children  a  wounded  lens  is  much  more  frequently  absorbed,  without  the  eye  being 
endangered  by  inflammation,  than  it  is  in  grown  persons. 

Moreover,  cases  do  occur,  although  rarely,  where  the  capsule  has  been  divided  extensively,  or 
even  by  a  great  number  of  crossing  cuts  or  rents,  and  the  lens  deeply  cut  iuto,  and  only  a  partial 
cataract  has  resulted.  In  this  the  individual  wounds  are  recognized  as  leaf-like,  thick,  tendin- 
ous, partly  fatty  chalky  depositions,  perpendicular  to  the  surface,  which  are  sarronnded  by 
cloudy,  opaque  masses,  and  are  easily  distinguished  firom  the  usually  yellowish  and  soft  remains 
of  the  lens  which  continue  transparent. 

e.  Lacerated  wounds  are  the  most  liable  to  produce  cataract ;  such  as  are  often 
caused  when  small  chips  of  metal,  pieces  of  exploded  copper-caps  {MackenzU), 
etc.,  strike  forcibly  on  the  anterior  surface  of  the  globe,  and  after  penetrating  the 
cornea  and  iris,  lodge  in  the  lens.  These  bodies  sometimes  lie  quite  superficially 
in  the  wound  of  the  capsule.  Then,  when  the  neighboring  parts  of  the  lens  become 
cataractous,  they  arc  pressed  out  of  the  wound,  fall  to  the  floor  of  the  aqueous 
chaml>er,  and,  as  they  are  not  easily  found,  they  cause  atrophy  or  phthisis  of  the 
globe,  with  severe  pain.  Often,  however,  they  press  deeper  into  the  lens,  and  are 
enveloped  by  the  cataractous  substance.  Then,  in  very  rare  cases,  there  is  a  cleai^ 
ing-up  of  the  turbid  lens-substance,  except  that  in  the  immediate  vicinity  of  the 
foreign  body  (liessl^  Wagner ,  Wecker),  Total  cataract  usually  results;  generally 
there  is  even  severe  inflammation,  which  may  totally  destroy  the  eye,  or  is  at  least 
accompanied  by  extensive  posterior  synechia  of  the  pupillary  margin,  and  causes 
the  transformation  of  a  total  to  a  calcareous  or  fibrous  cataract.    An  important 
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a jniptom  in  fhn  sul^icqueiit  course  of  tjils  eataracl  m  the  do«p  orang^jtUoir  or 
maty  calor  of  the  trnpsiilar  cictitrLi  imd  its  stirrouiidiiiga.  Whevi  this  calonkUofi 
Qccjure  we  may  rt*ckon  v^itU  grtat  probability  on  tlie  ejdstencc  of  a  md^LIic  U»dj  in 
the  caLiract  This  is  of  the  more  semce  in  diagnosia,  m  the  corneal  wound  ofUm 
l^flT^  no  perceptible  dc^ttrli,  and  the  patient  may  not  know  of  any  prwsslcoi 
injury,  aa  the  latter  is  oft^n  unatUinded  by  paiu^  and  In  oooaequ^Dtlj  oTerlooktHl, 

4.  In  som^  very  rare  casos  ento^t^a  have  bedo  found  a«  o^^isea  of  oataract, 
bnd  pc^ifumied  lht»  capiitle  aod  entered  tlie  1qij».    They  were  fiometim^s  Fonnd, 
timea  llai  whrms^  anil  wer^  dcaci-ibed  as  Jilaria  o^uli  humuniy  mGne^toma  Uutu^ 
dUlQmfi  oetili  kumatd  (^NordmtmHy  G€4chcidt}.     Quite  recenily  a  oystitjereoi  baa 
found  in  tho  crysUiUiius  aUo  (&ra^fe% 

Cu  A  furltier  aoufce  of  cataract  ia  central  perforation  of  t}m  cornea,  H  t!i* 
posterior  opt^aiug  be  Bmall,  the  antt^^rior  capBuLc  becomes  attached  to  only  a  smM 
e^ctent  of  comcsif  aiid  the  union  is  easily  broken  up  by  the  renowal  of  the  aqu<^u^ 
whereupon  the  plug  rcuiaiuing  attached  to  the  capsule  13  either  absorbed  or  Gi^um 
a  central  capsular  cataract.  But  if  the  dlatneter  of  the  perforation  cio^eda  half  t 
line,  the  separation  of  the  cttpaulo  becomes  more  difficult ;  in  many  cases  the  koa 
remains  connected  by  the  cicivtricial  plug  to  the  cornea,  and  often  enen  wiUi 
pupil  (Fig.  ti).  Then,  as  a  nile,  it  so^rn  b&comes  cataract oua,  and  goet  through 
9t?condary  metamorphosis  undex  the  jjiflnrmee  of  tlie  inilammatory  process  cai 
the  adhcaion.  It  usually  becomts  a  chalky  or  fibrous  catatuct,  whose  dedi 
ahrinking  li  shown  by  deep  folds  in  tbe  capsule,  Thc«e  often  radiate  from 
plug,  and  there  h  always  cousidtirable  tenaion  and  witiening  of  the  zonula. 

It  ofien  happetis^  iu  Inr^  perforatioas,  thui  tbe  part  of  tbc  capaate  pre^s^  Inio  \he  o] 
burila  uader  th^prciauni:  of  momeDtary  muAciiktr  coiit  rue  lion,  apd  timt  a  pnrt,  or  uloioatthe  wl 
uf  the  lensi  is  evacuated,  while  the  ciipsuie  rtiiiaifjs,  O^^CJiiiiuDiiUy  eteo  th«  posterior  ei] 
tforn^  and  u  jt^ater  or  leM  amount  of  Titreoua  la  ln^L  Uoder  bucIi  circuin^tnLticc^  it  tn^fn 
tiodallj  taappcuQ  that  only  b  part  of  the  leas^inatter  reEuutjLtig  beootuo'S  cataraf^totii^  th> 
rettislaing  tr^niparenL  A  partial  cataract  is  the  resnit  Ah  a  rule,  huwgrer,  the  en  lire  reoatitiisi 
the  kus  become.'  i;;!attiractua^,  anil  are  niOjsMy  absufbed.  Tben  we  at  Ikuit  Ijnd  the  caLaocEn  *^  vi 
itpcgnlarly-furined,  chalky,  or  cartikgiDoua  noddle,  a^  large  aa  a  grain  of  hemp  or  pepp«l 
attached  tn  iht-  pi]|iilliiry  margin  at  the  comefll  cic^trix^  If,  after  adhe^ifiioi]  of  the  lens  b*i 
ocEiurrciJ,  th**  coruL-a  or  cicatrLi:  it*ie[f  protriitie;)  (on  arediint  of  the  lirmues!^  uf  the  plug  oDtliaf 
them),  the  lens  must  niittirallj  fuilow,  the  jounia  ia  more  mid  mere  atrctdied.  arid  finidly  tt^rivi* 
tbat  tbe  cataract  i^  at  bat  aitjicbf'd  only  t<t  tlu'  concavity  of  the  stHphyluma  (Fig^.  ■^7*4%,  5(^}. 

6*  Finally,  vinjent  solutions  of  etnitinuiry  of  the  c-ilinrj  iiroce^s^sen  are  to  be  men- 
tionesl  anion ^  the  causes  of  eulartict*  These  inaj  he  prod u reel  by  coroussiaia 
firoj>agJ3tetJ  from  Iho  bones  to  tlie  eye,  which  shsike  the  zofiula  and  di^jtlric  ui^dii. 
Mo^t  frequently,  however,  they  ai  e  caused  try  ilireet  for  re  li>  the  eyt^^  as  the  cut  of  1 
whi[i^  a  blow,  or  kick,  wliieh  compressors  the  glohc  in  one  direction,  amJ^  on  accflDnt 
of  the  incoinjrressihility  of  the  dinptrio  media,  caiises  a  compensating  ex  [iat)sii>u  of 
the  lit  her  parts  not  imiocdistely  acted  on  by  the  lueohanifal  force;  hence  a  momeai- 
ary  expansion  of  the  circle  of  oriiii  ri  of  the  ciliary  prf>cesseg  occurs, 

u.  Iu  eome  i??wiCii  the  mpture  ir  partial.  It  may  then  rem&lti  bidden  for  jeor^,  mm  it  doei 
not  tiecepflarily  profhice  cataract  in  a  short  time.  On  more  careful  cxarodnatioQ,  however^  w* 
no  Lice  it  from  the  tremulouanefla  tjf  tbe  irin  on  rapid  motiima  ef  the  eye,  from  Uae  promimja 
of  one  and  rotractimi  of  the  other  half  of  the  iris ;  from  the  impairment  of  vision  reialtmi 
from  the  ohhque  position  and  mobihty  of  tbe  Icnn ;  freim  the  wtrou^ly -myopic  aiijiiBtHJCut  est 
the  eye,  which  is  a  contieqncnco  of  the  conBiantly-increaHing  convexity  of  the  lens,  re*fll(aa| 
from  the  flyluLhm  of  ccntinnity  of  t}ie  ronnln ;  finally,  from  the  entire  aV.«encje  ai  ftceommod^ 
tinn.  On  dilatation  of  the  pupil,  ulao,  tbe  faulty  poaitjon,  iiicUnatioTi,  or  ftinking  of  the  leni 
iH  directly  peretiveJ.  If  the  formation  of  cataract  has  bcffiin,  tberB  is  no  difficulty  in 
diagnoniBj  and  tbia  ia  the  easier  the  further  the  seooud^kry  mtit^morphoaU  h*a  proffreiaed,  *ia« 
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the  cfttanct  U  then  quite  irregular  from  ahrinliage,  and  the  zonola  is  torn  farther  oat  from  the 
ungle  of  the  wound ;  moreover,  the  motion  of  the  iris  and  cataract  inoreasea  {etUara^a  treinn- 
l*»M*)^  till,  finally,  the  latter  bejomes  free,  and  falls  into  the  anterior  chamber,  or,  if  the 
vitreoaa  haa  become  flaid,  it  floata  around  freely  in  the  eye  {e€Uar<Mcta  nataru),  and,  at  a 
mechanical  cause,  constantly  or  at  intervals  gives  rise  to  inflammation. 

b.  In  other  crises,  the  crystalline  is  completely  separated  all  around  at  first,  and  is  thrust  mto 
the  aoterior  chamber,  where  it  lies  wedged  in  between  the  iris  and  the  cornea.  The  iris  then 
appears  much  pressed  back ;  its  curvature  altered ;  the  pupil  is  osually  dilated  and  immovable. 
As  its  diameter  shortens,  the  lens  acquires  a  more  spherical  form,  and  is  recognized,  as  long  as  it 
remains  transparent,  bj  its  peculiar  refiex,  and  especially  by  the  shadowy  ring  which  appears 
behind  its  free  border,  and  contrasts  strongly  with  the  brilliancy  of  the  latter.  ^ 

More  frequently  intense  inflammations  occur,  which  oflen  destroy  the  eye  by  suppuration  or 
atrophy.  But,  on  the  contrary,  the  crystalline  inclosed  in  its  capsule  may  ramaio  for  yeara  lying 
in  the  anterior  chamber,  without  causing  particular  inconvenience.  Most  commonly,  however, 
iritis  occurs,  sometimes  acute,  but  occasionally  originally  chronic.  Frequently  it  may  be  easily 
cured,  often,  however,  not  till  after  the  formation  of  an  amount  of  morbid  product,  which  becomes 
permanent,  and  secures  the  prolapsed  crystalline  permanently  in  its  new  position.  As  a  rule, 
this  iritis  relapses  sooner  or  later,  and  the  relapses  occur  frequently,  so  that,  even  with  the  greatest 
care,  the  patient  can  not  avoid  them.  If  the  lens  be  not  removed,  the  choroid  and  retina  finally 
participate  in  the  inflammation,  the  eye  becomes  amaurotic  and  atrophied,  without,  however, 
beeoming  quiet ;  the  sensitiveness  is  rather  apt  to  continue,  and  then,  under  new  attacks  of  in- 
flammation, the  eye  is  lost  by  phthisis.  Moreover,  it  is  not  rare  for  irido-choroiditia  to  occur  in 
the  other  eye,  and  injure  its  functions. 

The  crystalline  it&elf  may  remain  transparent  for  yeara,  or  may  become  cataractous  only  whera 
it  is  attached  by  iritic  deposits.  In  the  coune  of  time,  however,  it  decidedly  decreases  in  sixe, 
especially  in  its  diameter,  and  subsequently  also  in  the  axis,  while  the  lens-substance  itself 
becomes  more  of  a  dirty  yellow.  Finally,  althoug))  occasionally  after  years,  a  cataractous  change 
beffiDS  on  the  surface,  and  progresses  slowly  toward  the  nucleus.  The  atrophy  is  then  more 
extensive,  and  is  the  more  decided  the  smaller  the  sclerosed  nucleus,  which  may  already  exist^ 
•ad  the  less  ^tense  the  inflammation  caused  and  maintained  by  the  prolapse. 

A  complete  disintegration  and  absorption  of  the  prolapsed  lens  has  been  exoeptionAlly 
obaerved  {Davit). 

e.  If  very  intense  mechanical  force  has  acted  on  the  eye,  the  crystalline,  torn  from  its 
attachments,  is  driven  into  the  vitreous  (Ilasner).  Then  severe  inflammation  of  the  inner 
parts  of  the  eye  almost  always  quickly  occurs,  and  this  is  the  more  likely,  as  they  usually  have 
also  been  torn,  or  there  has  at  least  been  hemorrhage  from  their  tissues.  If  phthisis  of  the 
globe  does  not  result,  the  functional  power  of  the  eye  is  usually  lost  by  degenerative  atrophy 
of  the  choroid  and  retina.  The  vitreous  then  usually  becomes  fluid,  and  the  crystalline  gradu- 
ally becomes  an  atrophied  cataracta  natans,  which,  during  motion,  swims  freely  in  the  cavity 
of  the  eye,  and  keeps  up  irritation,  if  it  has  not  been  previously  encapsulated  and  attached  to 
some  part  in  the  back  of  the  eye. 

d.  Occasionally,  also,  the  sclerotica  is  ruptured  near  its  anterior  margin,  and,  as  the  dioptrio 
media  seek  to  escape  at  the  point  of  rupture,  the  crystalline,  torn  from  the  zonula,  with  or  with- 
out a  part  of  the  iris,  is  dislocated  into  the  wound,  or  even  under  the  conjunctiva.  The  rupturo 
is  almost  always  upwards,  very  rarely  inwards,  and  most  rarely  downwards  or  outwards  {Lawson). 
It  always  runs  concentrically  to  the  corneal  margin  {Afnnz).  Phthisis,  or  at  least  degenera- 
tive  atrophy  of  the  globe,  is  then,  of  course,  a  probable  result.  Still,  under  these  ciroum- 
stanoea,  a  relative  cure  may  exceptionally  occur,  and  a  certain  amount  of  function  of  the  eye 
may  be  preserved.  Then  we  find  the  crystalline  as  a  hard,  at  first  transparent,  but  subse- 
quently opaque,  disk-like  tumor,  under  the  more  or  less  hypersBmio  conjunctiva,  which  is  pro- 
truded by  it.  If  the  crystalline  be  not  removed  by  an  operation,  or  by  suppuration,  it  is  enoap- 
iulated  or  calcified.  It  is  worth  mentioning  here,  that  such  ruptures  of  the  sclera  are  not 
oeceasarily  accompanied  by  dislocation  of  the  lens  under  the  conjunctiva,  for  similar  protrusiona 
of  this  membrane  are  sometimes  caused  by  prolapsed  portions  of  vitreous,  and  they  spontaneoualy  . 
disappear  after  a  time. 

4,  The  a'ighter  resistance  of  the  zonula  explains  why,  under  the  influence  of  a  blow,  the 
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«ifiM)le  mrtlj  hanti  lad  pe rmitfl  the  escmpe  cf  the  leiu,  bal  i»  dislocated  <t*  a  wJbk  9tn3^  om 
of  the  fofTTwer  Tarietj-  are  eiceptjotiftlij  obsijrT^*  Tbey  Lead  to  multa  no^Joguus  lo  tb^a  |fn^ 
due«d  b/  change  of  place  of  tho  len^  without  ittjury  of  ttio  e»p$iib;  bal  if  tLe  rf«-liftl1  <Uio  ovl 
VRppurate,  thej  leare  a  Kcotidar?  eAtarncL    (ifaci^AiiV,  {ri^'^O 

/  There  are  also  congcnitnl  dialocations  of  the  lens,  or,  at  Ic-Jist,  caws  where  it 
uoour*  voiy  eoon  after  birth,  wkhont  any  apparently  inflicitBt  external  q^uav.  TLi*« 
geutTttUy  binocular  dblocations  are  called  "spOMtaJieoQB,''  la  coatra*ristinctsoj*  V>tbi 
*^*  traumatic^"  which  i>rd  usutilly  monocular.  They  aro  diviclod  into  ^ctopui  and  #ptf*- 
tun^oui  dUlo^Hom*     {Sippet L) 

By  ect^iii  U  underGtood  a  slight  degree  of  dkpla^retnent  of  tb^  lens,  withm  tht 
ciliary  procesiesj  with  &  oontiniinuc©  of  tbe  normal  att.tchioent.  Sp^mtanmuM  lut*- 
tion^  on  the  contrary,  b  a  total  removd  of  tho  orysUJine  fro.*n  the  ttplio  aii%  bj 
deatrnetion  or  esceisive  tc*nsion  ut  the  zoonlu,  and  separation  af  the  atiatshrotiM 
betweeu  thcj  posterior  capaule  and  the  hyaloid. 

Ectopia  is  always  congenita],  oflea  hereditary,  and  frequeDtlj  necoittpanietl  hy  il^cidird  ftivrijrtft 
formatior^  of  tlie  ejre.  Tlie  I  en  a  ia  usually  di»pUcL<d  upward  abd  hiwnnl.  It*  lower  bunirr  putii* 
the  iria  forward,  while  tho  lower  half  of  the  lutter  dtviatea  backward^  and  tremblics  greatly 
When  thtf  pupil  U  dilated,  the  interval  between  the  lower  border  of  ibe  len*  aod  thv  ciliary  pi*^ 
ceaa^  ippears  as  a  bWk  cnjaccot,  conlraattng  ^itb  the  bright  horder  of  tlie  leaa.  On  a|^ 
tnoaooplo  examination,  on  the  cootraiy^  iha  edge  of  the  lena  appears  oa  a  dark,  orerccntio  i 
ID  a  rad  (teldj  sharply  bounded  b^Iow,  indistinct  iibove.  If,  with  a  modera4ely  dilattil 
palietit  '*  fix^a  "  objects,  they  often  appear  to  have  colored  borders,  and,  on  act^unt  of  tb#  | 
deviation  c^u^ed  by  Iha  exposed  murgia  of  tlic  leos,  they  often  seem  d^^ubled.  Bui  thty  aaai^f 
appe^  broken,  aiid  iibo  tuuch  coiifu^^cd,  on  account  of  thfl  partial  eujacjdeoce  of  the  raya  paiaini 
to  the  retiaa  through  the  kn?^  aod  below  It.  Wttb  a  conii-acted  puptl^  when  tlie  low«r  bord«?  of  ib* 
dislocated  lena  H  covered  by  the  Iris,  the  adjustment  of  the  eye  b  usually  myopic  aiid  asti^mlk 
Hut,  if  the  upptir  part  of  the  d]luli!d  pupil  be  covered^  «ind  rays  paj&s  only  under  tlie  edge  of  tbi 
lena,  the  adjuMmctU  i»  hynernietropic^  {Oondtn.)  This  condition  usually  exiata  for  life,  wiibout 
caubtog  fill  iher  cliuihi^ei^ ;  hut  it  gii'ea  an  Inclination  to  laminalC'd  ci^taract,  and  occaai^oallj  lo' 
deviations  of  the  optic  axi-s,  during  fixation.     {^Grafft.") 

Spontuneoua  lujtatiotiis  ar*j  scarcely  erer  congenttiih  but  dev^elop,  sooner  i>T  later,  after  birt^ 
The  immediate  cauiae  often  remains  uoknovtn.r  In  other  cose?,  flight  coticusMOu,  aneezing,  Tomi^ 
iog,  Ac,  arc  given  as  causes.  A  decided  diminution  of  resistance  of  the  louuta^  and  a  weateplDf 
of  the  union  betivecn  the  fmsterior  capauk  ^nd  hyaloid,  are  evidently  iadii^peDaable  io  the  oeco^ 
r«ac6  of  a  8potil4neou«  luxation. 

This  cause  occiieiftnnlly  depentls  on  precedent  inflammation,  on  the  Maphyhimi 
of  the  anteririr  half  of  the  globe  that  it  pn  duces,  and  on  the  accompanying  oitse^ 
sive  tension  of  the  ciliiiry  processes.  {Eyha^  Heymann.)  Usually,  however,  all 
symptoms  of  such  processes  are  absent ;  the  diminished  resistance  of  the  zonula  is 
probably  congenital.  The  occurrence  of  tha  affection  on  both  sides  is  another  proof 
of  this,  and  it  depends  on  the  elongation  of  the  eye,  that  may  be  always  observed. 
In  some  cases  there  is  not  so  much  tearing,  as  tension  or  stretching  of  the  zonula, 
{D.  E.  Mailer.)  More  frequently,  only  part  of  the  ciliary  processes  is  roptured; 
the  lens  waves  about,  attached  to  the  remainder. 

When  the  head  is  quiet  and  upright,  the  lens  appears  sunken  more  or  less  downward,  sad 
often  also  to  the  side,  or  to  the  floor  of  the  posterior  chamber,  so  that  its  upper  edge  is  peroeircd 
in  or  under  the  horizontul  diameter  of  the  pupil.  It  is  also  oblique,  withoi»t  being  exactlj 
reversed,  as  the  hyaloid  and  vitreoas  are  ahnost  always  preserved.  On  motion  of  the  eye  and 
head,  the  lens  also  moves  {IlOring,  Ed.  Meyer) ;  either  in  the  posterior  chamber,  or  by  oertaio 
motions  of  the  head,  the  lens  may  voluntarily  be  thrown  through  the  pupil  into  the  anterior 
chamber,  and  brought  back  again.  This  condition  has  been  called  ^^  spontaneous  free  motion ** 
of  the  lens  (^Heymann). 
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Tb«  ijniptoms  of  spontaneous  lazation  require  no  special  distinction  from  those  given  fjr 
ectopia.  Ai  long  as  the  lens  lies  on  the  floor  of  the  posterior  chamber,  the  adjustment  of  the  eye 
is  the  same  as  in  aphakia— that  is,  hypermetropic ;  but  if  it  approaches  the  pupil,  or  enters  the 
anterior  chamber,  the  eye  becomes  myopic,  for  then  the  spherical  shape  of  the  lens,  and  its  dia- 
plaeement  forward,  correspond  with  the  myopic  form  of  the  eye. 

The  characteristic  point,  however,  is  the  rapid  change  from  one  to  the  other  of  these  opposite 
ooaditiona,  when  the  vertical  axis  is  inclined  in  certain  directions.  In  spontaneous  luxation, 
▼iaion  is,  as  a  rule,  much  more  indistinct  than  in  simple  ectopia,  as  the  lens  is  set  in  motion,  and 
kept  moving,  by  the  slightest  movement  of  the  head  and  eye,  as  in  following  the  lines  in  reading. 
When  the  lens  lies  in  the  anterior  chamber,  this  condition  is  less  felt,  on  account  of  the  greater 
stability  of  the  crystaline.  But  the  strong  refraction  of  the  light  at  the  rounded  edges  is  a  source 
of  disturbance,  greater  in  proportion  to  the  dilatation  of  the  pupil.  In  addition  to  these  circum- 
Stances,  convex  and  concave  glasses,  which  Inigbt  neutralize  any  temporary  error  of  adjustment, 
are  of  little  service  to  the  patient,  and  of  course  the  entire  absence  of  the  power  of  accommoda- 
tion increases  the  difSculty.  The  luxated  lens  and  its  capsule  usually  remain  transparent  for 
years,  but  it  becomes  smaller  and  almost  spherical.  Finally,  however,  it  always  becomes  cata- 
ractooa.  At  first,  by  its  movements  through  mechanical  irritation  of  the  iris,  it  may  lead  to  the 
same  results  as  a  traumatic  dislocation.  But  if  the  spontaneous  dislocation  has  existed  for  some 
time,  and  the  lens  has  become  smaller  and  spherical,  so  far  as  has  been  observed,  inflammations 
rarely  occur. 

Coune. — In  general,  we  may  say  that,  where  there  are  no  pecniiar  local  causes 
for  the  formation  of  cataract,  it  progresses  more  slowly  the  older  the  individnal — 
that  is,  the  harder  and  firmer  the  lens  has  already  become. 

a.  Hard  naclear  cataracts  often  require  years,  before  they  are  so  far  advanced  as 
to  render  it  impossihle  for  the  patient  to  go  about  alone,  and  months  often  pass  with- 
out noticeable  increase  of  the  opacity.  But  a  progressive  (even  if  gradual)  increas- 
ing density  of  the  sclerosed  nucleus,  and  an  increase  of  iis  diameter,  with  a  corre- 
sponding flattening  of  surface,  occurs.  Where  the  cataract  has  existed  for  years,  we 
may  expect  a  large  nucleus,  and  must  rememher  this  when  undertaking  an  operation. 
Even  the  softening  of  the  superficial  layers  takes  place  very  slowly  in  old  persons. 
The  progress  is  particularly  slow  where  a  fine,  delicate  striation  is  ohservahle  in  the 
cortical  layers,  while  hro:>d  stria,  with  marked  diminution  of  consistence  of  tlie 
layers  affected,  usually  indicate  a  rapid  progress  of  the  process.  Where  softening 
of  the  cortical  portion  has  once  hegun,  the  progress  is  always  more  rapid  than  in 
sclerosis  of  the  nucleus,  and  it  occasionally  occurs  that,  in  a  few  weeks  or  even 
days,  the  cataract  hecomes  complete,  after  the  nucleus  had  required  years  to  attain 
a  high  degree  of  opacity.  The  secondary  changes  of  the  cataractous  cortical  layers 
ordinarily  proceed  very  slowly,  especially  when  the  circrumstanocs  are  unfavorable, 
to  a  complete  softening.  In  fact,  we  not  unfrequently  find  mixed  cataracts,  that  have 
existed  for  years,  in  whose  cortical  layers  the  secondary  metamorphosis  appears 
•carcel J  to  have  commenced.    For  actual  atrophy,  several  years  are  required. 

6.  8q/t  cataracts,  on  the  contrary,  are  formed  in  several  months,  at  most  in  one 
or  two  years,  and  go  through  the  secondary  changes  also  in  a  proportionately 
shorter  time.  They  advance  with  peculiar  rapidity  when  arising  from  external 
causes,  especially  wounds. 

e.  In  more  advanced  years  of  life  we  often  meet  with  very  irregular  or  radiating 
opacities  in  the  anterior  or  posterior  halves  of  the  cortical  portion,  usually  finely 
granular,  whilst  the  nucleus  can,  as  yet,  show  no  marked  signs  of  sclerosis.  Such 
undeveloped,  partial  cortical  cataracts  frequently  exist  for  many  years,  without 
there  becoming  perceptible  any  increase  or  superficial  expansion  of  the  opacities 
apparently  situated  upon  the  capsule.  The  sclerosis  of  the  nucleus  then  graduallj 
shows  itself,  or  the  cataractous  process  in  the  periphery  of  the  lens  suddenly 
increases  and  then  leads  within  a  short  time  to  complete  degeneration  of  the  cortical 


StUI,  nuEneroui  e^ictptlftoi  occur  to  this  rule.  Ca>ea  are  known,  nbere,  in  mdiTidii«ls  bffjrod 
ihinj,  they  haT«  fully  dtvelopud  in  a  few  weeka  or  even  daja.  and,  do  the  eoairofj,  v be^  b 
chiltlrcD  an  exisUbg  cutaract  hua  ateaclLly  or  iDt4?rruptedly  gonu  oa  for  je^rs  bofurc  com^ettdt- 
v^iopmeat. 

d  Partial,  like  saft  oataraota,  ugu&lly  develop  rapidly,  and  then  become  ibiti(»* 
ary,  ns  tho  atrophied  ekmenis,  by  their  iecondary  metajnorphiises,  gradually  paaj 
into  permatieut  form*,  without  the  process  prooc-eding  flirtli&r*  Thii  h  parJkdarlj 
iroe  of  central  eapsdar  cataract  and  its  varietiea.  Aa  a  rule,  tl.es*s  erist  till  ad- 
vanced fi^Q  withoQt  &nj  very  decided  change  oocnrring,  or  a  tranif^nnaticili  into 
tiital  cataract  threatening.  More  ei tensive  partial  cataracts  are  less  atahk^  for  b 
them,  after  several  years  or  in  advanced  age,  a  continuance  of  the  proceaa  md  a 
Oimseqnent  formation  of  total  cataract  often  oceura^ 

Laminated  cataract  i&  almost  always  developed  in  chUObood  or  youth,  at-d  ei' 
tends  rapidly,  then  becomes  staiionary  for  n  longer  or  shorter  period,  usually  for 
years,  but  rart^ly  con  tin  a  es  as  each  far  into  maturity,  Afti  r  it  has  exl^tatl  for  mim 
time,  secondary  aietaniorphosea  gradually  show  them^telvea  In  the  cataraetonakmii(«t 
and  k]  the  course  of  time  eomewhat  change  the  appearance  of  the  cataract.  All  st 
once,  and  withuut  perceptible  cause,  the  process  sooner  or  later  goes  on,  the  difi^ 
spotted  or  striated  opajcities  peculiar  to  cortical  cataracts  show  themselves  in  xhi 
supcrJicial  strata ;  tlicse  sometimes  quioklyf  sometimes  gradually  extend,  with  or 
without  interruption,  and,  arrived  at  a  cortain  point,  again  stop  to  take  oa  atioll&er 
form  from  secondary  metainorpliosis.  Then  we  have  a  cataract  whost^  cortionl  ptl^ 
tion  is  much  atrophied,  partly  transformed  to  a  fatty^  chalky  mai^s,  partly  to  t 
I  tendinous  net*work  or  to  large  dakea  attached  to  the  capauk,  while  the  nuclena  |^r«k 

serves  its  normal  consistence  and  transparency,  but  appears  very  yellow.     FlnaU^f 
howi^Air,  thif*  lH^f!oiijt_H  rjitrinu'ttms  tir  «^  Urn-*  d :  the  <  :it;inK't.  b^^rome^  SitnK 

Here  also  the  appearance  of  broad  opaque  stripes,  with  coarse  points  and  spots  lying  betwMB 
them,  indicates  a  rapid  progress  of  the  disease,  while  very  fine  stria  in  small  numbers,  as  well  tl 
a  diffuse  or  Hnely-punctatcd  cloudiness,  lead  us  to  expect  a  slow  advance. 

It  is,  of  course,  understood  that  an  increase  of  the  cloudiness  is  accompanied  by  a  decrease  of 
vision.  This  usually  causes  the  patient  to  apply  to  the  surgeon,  and  hence,  clinically,  we  me^ 
far  more  of  such  imperfect  and  progressive  laminated  cataracts  than  of  pure  ones. 

e.  Cataracts  dependent  on  purely  local  causes  usually  remain  limited  to  the 
affected  eye,  and  there  is  no  proof  for  the  assumption  that  they  cause  an  inclination 
to  cataract  in  the  other  eye.  Cataracts  which  have  appeared  without  any  demon- 
strable cause,  when  they  affect  young  people,  and  arc  therefore  soft,  exceptionally 
remain  monocular  for  years,  and  even  to  old  age.  On  the  other  hand,  cataracts 
which  depend  on  constitutional,  senile,  or  pathological  involution  of  the  body,  or 
originate  in  faults  of  development,  almost  always  occur  in  both  eyes.  This  occu^ 
rence  is  often  simultaneous  in  both  eyes,  and  then  the  process  usually  goes  on  more 
rapidly  in  one  eye  than  in  the  other.  In  most  cases,  however,  cataract  appears  first 
in  one  eye,  and,  after  developing  there  to  a  certain  extent,  the  morbid  process 
begins  in  the  other  eye. 

Kesults. — ^These  regard  first  the  condition  of  the  crystaline  and  the  disturbane* 
of  vision  associated  with  it ;  but  secondly  the  functions  of  the  other  parts  of  the  eye; 
for  experience  teaches  that,  under  certain  circumstances,  these  are  endangered  bj 
cataract. 

A,  Under  favorable  circumstances,  inflamed  lens-elements  may  again  become 
normal.  Indeed,  we  not  unfrequently  see  the  delicate  cloudiness  of  the  soper- 
ficial  layers  of  the  lens,  w^hich  occurs  in  iritis,  and  which  is  undoubtedly  to  be 
regarded  as  phakitis  (capsulitis),  completely  disappear  after  the  termination  of  the 
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process  of  proliferation.  Then  the  nnchanged  refractive  condition  of  the  eye  is  a 
proof  that  the  clearing-np  has  not  occorred  at  the  expense  of  the  portion  of  lens  that 
was  inflamed.  But  this  occurs  not  only  with  delicate  opacities ;  sometimes,  under 
the  same  circumstances,  dense  opacities  of  the  external  layers  occur,  and  give  the 
appearance  of  fully-formed  cortical  cataracts.  Even  these  sometimes  disappear,  and 
the  former  power  of  acyustment  is  restored. 

It  is  different  with  cataractous  opacities  in  the  strict  sense,  i.  e.  those  dependent 
on  destruction  or  atro|  hy  of  tlie  part«.  It  is  doubtful  if  a  perfect  cure  is  possihle 
in  these  cnses,  hot  it  is  maintained  that  it  has  occurred  spontaneously  (ffimly^  Ed, 
Jmeger\  and  as  a  result  of  various  methods  of  treatment. 

It  is  said  that  there  is  most  probability  of  a  spoDtaneous  cure  in  incompletely  developed  cataraet 
of  tb«  laperficial  layers,  especially  in  striated  opacities  of  the  middle  layers  of  the  posterior 
eortical  strata,  which  either  exist  alooe  or  with  shuii  processes  runoiog  over  the  equator  of  th« 
I0OS  into  the  anterior  cortical  layers,  and  which  have  long  remained  stationary.  {Ed,  Jnegtr.) 

On  the  other  hand,  a  relative  cure,  or  at  least  a  diminution  of  the  disturbance 
of  yiflion,  is  not  unfrequently  accomplished  by  a  complete  absorption  of  the  cata- 
ractooa  portion  of  the  lens,  as  well  as  by  a  displacement  of  the  entire  crystaline. 

1.  For  resorption  alone  to  fulfill  such  an  aim,  presupposes  softened  lens-matter. 
Id  lolerosed,  calcareous,  fibrous,  &c.,  lenses,  resorption  is  far  too  slow  and  incomplete 
forns  to  expect  a  favorable  result  from  it. 

a.  Where  the  capsule  is  uninjured,  the  resorption  of  even  soft  lens-matter  is  diffi- 
oolti  and  it  rarely  disappears  from  the  cloied  capsule  as  a  result  of  absorption. 

It  occurs  most  readily  in  partial  cataracts  in  young  persons,  but  particularly  in  incompletely 
dtroloped  cortical  cataracts.  The  clearing-np  always  takes  place  at  the  expense  of  the  extent 
lad  shape  of  the  crystaline,  whose  surfaces  flatten  out  correspondingly,  and  usually  become 
knguUr,  while  a  shrinking  usually  begins  from  the  equator.  This  is  accompanied  by  a  hyper- 
metropic adjustment  of  the  eye,  and  an  indistinctness  of  the  circles  of  dispersion,  as  well  as  by  an 
•Imoat  complete  absence  of  the  power  of  accommodation. 

In  most  cases,  under  such  circumstances,  the  absorption  is  incomplete;  the 
eziating  opacities  diminish  ouly  with  corresponding  diminution  and  change  of  form 
In  the  lens;  they  break,  split  up;  cavities  form  in  the  tbickenmg  opacity,  which 
finaUy  present  only  heaps  of  points,  spots,  striss,  &c.  These  are  formed  of  fatty, 
obftlky,  white,  opaque  masses,  and  appear  scattered  in  the  transparent  lens-substance, 
and  leave  larger  or  smaller  intervals  for  the  passage  of  direct  rays  of  light 

Thus  occasionally,  in  extensive  cortical  opacities,  which  have  remained  stationary  for  a  long 
^rbfle,  in  partial  cataracts  of  all  kinds  (traumatic  included),  and  particularly  in  laminated  cata- 
VBCto,  the  vision,  which  has  been  much  affected,  or  entirely  lost,  is  improved  to  a  considerable 
«3Lteni,  and  retained  at  the  same  point,  if  the  cataract  does  not  progress. 

In  total  cataract,  resorption  alone  is  insufficient  to  cause  a  decided  improvement  of  vision. 
8tUl,  eometimes,  fluid  total  cataracts,  as  a  result  of  progressive  resorption,  shrink  together  to  a 
%biD  dry  membrane,  which  may  acquire  a  high  degree  of  translucency,  and  permit  the  patient  to 
(^  alone  with  difficulty.  By  almost  complete  absorption  of  the  affected  portion  of  lens,  such  a 
cataract  may,  exceptionally,  become  so  transparent,  that  the  patients  can  see  sharply,  or  even 
Mad  small  print,  with  the  aid  of  suitable  glasses,  or  possibly  without  them.  The  same  thing  may 
^)oeeib^y  occur  in  mixed  cataracts  with  fluid  surfaces,  as  the  cortical  portions  are  almost  entirely 
^Morbed,  so  that  a  certain  amount  of  direct  light  passes  not  only  through,  but  by  the  side  of  the 
diaphanous  nucleus. 

ft.  If  the  capsule  be  opened  by  an  externnl  injury,  or  by  an  operation,  and  th 
clioptrio  flnids  thns  permitted  to  act  directly  on  the  cataractons  lens,  resorption  ia 
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moTt)  effecUi^e,  and^imder  otlierftrB^i  normal  oircoawtaace*,  la  veoon^ied  by  tbe 

of  the  eiljics  vt  the  capBuk^  to  fold  up  imd  reirttct  Unrard  the  ^nAtor. 

In  thes©  oises  \t  n  ximaUy  indifloreut  wUeth«r  tli*?  injury  of  tlni  eap*nli 
causetl  the  catAfftot,  or  baa  occurred  nUtor  tli#  catarai't  bas  Iw^gun,  aod  pri 
mom  or  le^a  in  its  aovelopnumt.    TIj«  r^jsalt  d^iiend^i  more  un  tbi  lea^iih  luid 
the  number  and  direction,  of  ttj6  individual  woun'Uof  the  capsuk,  on  tl.e  coi 
of  the  dilVereiit  layers  of  the   lerii,  and  mi  the  intensity  witb  whkb  the  v\ 
parU  of  the  e^e  react  nft(?r  the  lojury. 

fi.  Of  courso,  a  wraple  linear  ivonnd  of  the  capsule  produces  no  decided  gaptofi 
the  opening,     n^neo  it  givei  but  little  opiwrtunitj  to  thu  flutds  to  *ct  on  tb* 
matter;  conseqQently  thn  diiimegraiion  and  reaorpiion  of  tht  catar»ct  b 
ilight.     If  the  wound  la  very  ehort,  it  often  dosea  again,  with  or  with^rot  !i 
fatty,  chalky  cicatrix ;   but,  if  Wnger,  it  becomes  lasce-shflp^^    lii  citLef 
resorption  is  incomplete,  no  matter  how  fuTOmble  the  conditions  in.iy  he  otfj 
At  most,  the  two  htdvea  of  the  caps^til©  approach  each  other,  and  become 
by  the  secondiiry  metamorphoses  of  the  cutaract.     The  re^nlt  i&  a  secondary  rj 
which  h  distingubhcd  from   tlie   ordinary  catamcta   eiliqnati  or   diacwidf^- 
the  appearance  on  ita  anterior  wall  of  m  tatty,  chalky  cicatrfi,  or  a  lance 
slit  with  eloviited  edges,  which  is  covered  posteriorly  by  the  a^nally  opaque 
capsule*    But  if  the  posterior  capaale  was  al-'o  wounded,  the  vltre^jus  may  lie  ii 
wound,  aod,  by  aid  of  suitable  glasses,  distinct  and  sharp  vbion  mny  be  obtid] 

^,  If  the  capsule  be  opened  by  a  flap- wound,  or   by  a  series  of   int 
cuta,  the  circ  hid  stances  mar  he  more  favorable,  because  the  eilges  of  the  wotini 
flap  retract  by  rolling  up  and  folding  together,    Tbe  dioptric  fluids  then  act 
greater  portion  of  tbe  lQm\  bence  tlm  disintegration  is  usually  very  rapid,  and 
it  occurs  with  great  swelling,  b  not  nnfreqoently  accompanied  by  a  further 
of  the  capsule  from  the  angle  of  lb©  wonnd^  which  favors  the  retraction  of  tbe 
to  the  margin  of  the  lena»    Tbe  part  of  tbe  cry  alkaline  lying  in  the  c^p^oLir  opej 
is  then  usually  completely  absorbed,  if  particular  ci re nmsstiiDces  do  not  prevent, 
portions  covered  by  the  remains  of  the  capsnlej  however,  always  leave  a  del 
wbicSi  becomes  at  lu:i^t  pLirtiLilly  calcartous,  and  renders  adherent  the  b;ihes  of 
capsule  lyiuj^  nest  to  each  oihcr.    - 

If  both  the  anterior  and  posterior  capsule  have  been  extensively  dividtd,  ft 
cut:iract  pre^i^nts  a  sort  of  nng*s;bap6d  cnshion,  which  contains  disirUegraliu;^  c^lani 
subftanceT  and  hns  an  envehtpe,  formed  of  t!io  peripheral  jiivrts  of  tbt.^  two  balveil 
the  fap^^uk*,  Tfje  inner  border  of  this  ring  is  formed  bj  the  calcareous  renudttil 
the  lens,  and  at  the  outer  side  is  united  with  the  ciliary  body  by  tbe  zonula.  If  I& 
wound  of  I  be  ca pilule  estend  to  the  etjuatorj  or  if  piece-^  have  been  torn  out  freni  tW 
periphery  of  ihe  cap^^uls,  this  ring--Hbaped  cui?bioa  njjpeara 
borders  only  poiti  ►oiS  of  the  etliary  body  ;  at  otliersj  all  fnice 
a  few  cloudy  shred^  appenr  Tiiis  cushion  is  completely  co 
pupil  appeurs  clear,  and  direct  rays  pa^s,  as  In  a  niinnal  one. 

But  if  the  posterior  capsule  has  remained  uainjured,  it  subsequently  appad|| 
Btretcbed  in  the  opening  of  the  crystalline  ousbion^  im  in  a  frame.  Somelimeii 
appears  nuli^^t'd  forward;  this  is  to  be  es plained  by  the  increase  of  the  vitreoui,  t 
may  alwfty-^  retain  it^  transparency,  but.  not  unfre<p3enily  it  bi  comes  cloudy,  orso^ 
Bequently  loses  its  pellucidity  by  a  more  or  less  thick  deposit  consisting  of  c^llsoi 
their  derivatives,  which  form,  by  proliferation,  on  the  antenor  surface  of  the  p08- 
terioi*  capsule,  and  subsequently  change  in  various  ways  (Schu'ss-Gemusen^), 


been  torn  out  freni  tm 

lo  have  gape  in  it;  I 

of  it  is  absent,  or  unH 

lovered  by  the  iris^tli 
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^K  ttie  splitting  of  the  anterior  capsule  were  incomplete,  and  thns  only  short 
formed,  which,  on  acconntof  the  position  of  the  wound,  could  retract  but 
the  inclosare  of  the  peripheral  portions  of  the  lens  occasionally  forms  a 
i-like  frame,  it  is  true,  but  its  opening  is  generally  covered  by  cloudy  meni- 
oflBfthoots,  which  consist  of  the  middle  portions  of  the  two  capsules  plaed 
^Mch  other  by  a  fiitty,  chalky  cataractous  layer,  and  as  they  only  leave  a  portion 
t  papil  free,  they  always  cause  a  decided  limitation  of  the  visual  power. 
In  order  that  the  edges  of  the  capsule  may  retract,  it  is  absolutely  necessary 
;  should  not  be  deprived  of  its  elasticity  by  iritic  depositions,  products  of  cap- 
tor fatty,  chalkjb  deposits  on  the  inner  wall.    Even  very  thin  deposits,  whether 
I  inner  or  outer  wall,  offer  decided  obstacles  to  the  reaction.    Wlicn  of  acer- 
llUeknesa,  they  suffice  to  hold  even  small  and  long,  almost  linear,  shreds  in  their 
position.    Thus  the  reunion  of  capsular  shred«»,  lying  near  each  other,  is 
ifnrored,  and  the  direct  action  of  the  dioptric  fluids  on  the  cataractous  lens- 
Is  greatly  limited.    Hence,  under  such  circumstances,  resorption  usually  ac- 
hes leas,  butj  on  the  contrary,  the  calcareous  formation  is  usually  extensive. 
,  The  condition  of  the  individual  layers  of  the  lens — that  is,  the  form  and 
of  development  of  the  existing  cataract — have  a  groat  influence  on  the 
sical  appearance.    In  general,   under  otherwise  similar  circumstances,  the 
ition  of  the  disintegrating  lens,  and  the  retraction  of  the  capsular  shreds,  are 
ly  the  more  rapid  and  complete,  the  sofrer  the  individual  constituents  of  the 
Id  this  regard  fluid  cataracts  stand  first,  if  secondary  changes  have  not  begun 
f  tsriy  in  them,  and  the  capsule  has  not  been  robbed  of  its  natural  elasticity 
j^  chlalky  deposits.    Soft  cataracts,  in  which  the  sofcening  has  advanced  to 
especially  those  of  starchy  consistency,  are  therefore  regarded  as  the 
I  fivorable.    Moreover,  in  the  partial  and  incomplete  cataract  of  children  or 
f  persons,  res'rption  usually  goes  on  very  rapidly,  and  often  very  small  wounds 
to  render  the  pupil  almost  or  entirely  free.    After  puberty,  however,  the 
BCC  of  the  nucleus  opposes  a  repid  and  complete  absorption. 
b  the  difficulties  increase  in  proportion  as,  with  advancing  age,  the  density  and 
of  the  nucleus  increase.    Hard  nuclear  and  mixed  cataracts  (when   the 
1  part  is  of  considerable  size)  are  not  much  affected  by  simple  division,  even 
I  extends  to  the  nucleus.    But  this  is  true,  to  a  still  higher  degree,  of  cataracts 
jfsifanced  in  secondary  metamorphosis,  as  the  cataracta  siliquato,   discoidea, 
,  fibrosa.    Here,  in  order  that  a  part  of  the  pupil  may  be  pas^'able  for  direct 
ikrge  portions  must  be  torn  out  of  the  anterior,  or  both  capsules,  and,  with  the 

\  (if  sclerosed),  removed  from  the  optic  axis. 

,  The  condition  of  individual  lens-strata  inflmnces  very  much  the  amount  of 

knrelling  dependent  on  the  cataractous  disintegration,  and  thus,  also,  to  a  certain 

,  the  amount  of  danger  from  inflammatory  reaction.    (Grae/e.)    In  piiltaceons 

tion,  and   particularly  in  parts  of  the  lens  far  advanced  in    secondary 

pbo8l%  there  is  little  or  no  swelling.    Even  largo  pieces  of  sclerosed  nuclei 

Llmt  little,  as  they  are  only  slowlj  affected  by  the  dioptric  fluids.    Mechanical 

\  of  the  vascular  parts  of  the  eye  are,  therefore,  onlv  to  be  feared  from  such 

when  they  protrude  from  the  capsule,  or  even  fall  to  the  floor  of  the 

T,  and  come  in  direct  contact  >vith  the  iris.     Small  portions  of  sclerosed 

i  on  the  contrary,  under  favorable  circumstances,  swell  more.     As  they  present 
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n  relAtivdy  grenter  mrhce  tn  the  aioptno  fiold*,  th»  dl^ntagrAtioa  maj  re9iiU 
nijndJv,     Under  otlierwifle  siiQilar  olrciimstaneea^  IrAnifiaraot,  or  ereii  oloud| 
iimtler,  having  a  normal  or  n earl j  nonna!  coniikUmod,  sw^U  most,  tad 
more  r»[»i<lly.  the  more  esteudrelj  tb<s  cvupsuk  and  Jens  li4ir«  beoa  divided, 

Othor  tJiiugf  being  equal,  the  mcchaniosl  irriUtl^n  of  the  Tascntftr  pirii 
the  (*?©,  a^crttnjirinying  ttie  ^wvlUiiif,  la  the  grejit^r  and  mare  diiDgerou*,  the 
the  de*nsity  of  the  awelled  narU  cuming  iu  o^ntAt^t  with  tiMS  iria.     Indeed,  la 
enormDiis  a\^  elhnf  of  the  Wna  h  often   bcirne  without  ifif^rv  inflammtfiMi 
ring,  whiU'  yvo:i  Rt  puhertj  iM^mpttrtttivtjly  illght  awtOiDg  ufoalij  eicites  i 
inaction.     But  frora   this  point  ih©  baU   riMiall*  Incr^aeo,  And  in  Afivanc^d 
Kiuatl  jjxesii?  (if  lesii*,  priijcjcting  fvtjm  a  flight  punctiirc^  will  often  saffit^e  ta 
wry  Injurioujj  inflammation*     Hero  comt'S  into  qnestbn  ihe  diffioaltj  of 
(whicli  Irjcreasea  with  liie  deoiity  of  the  swelled  purt}^  timt  U,  tiie  dnr.J  <mi  i 
niechanieul  irrttation,    In^lepondent  of  this^  however,  the  ag«  jtaelf  i^  vi  p-mi 
portaace,  sa  eiperience  ishowe  that  the  eyea  of  children  safltsr  lesA  fr*>iii  Sqjntiii 
tli^iae  of  grown  personji. 

Thc4«  dsngpra  from  awcUing  depend  grtaU,^  on  tho  «xteat  i^d  dui^ttoiB  of  ihe  cetki  4 
pine,  to  that,  iiiid^r  oLli^rn  iite  ftimiJarcirnumstaacicei,  the  AwelUugmA^b^  e^ftssidefc^  lQiida[| 
wlipn  tlie  iris  di!al<?*  i^|udly  utid  pc?nnftnentir  under  atrcipino,  aad  can  lie  kept  out  of  lt» 
f>f  iliy  pkcca  of  s^aturact,  {Gra«M  Of  Qour«R  ftltto  iudfrMlval  tne^lieable  peeull»ritk» ll 
iijflnpric*!  Thc«  MttHstimcg  Cim*e  qtjite  nnpFoporltoDat^  rcmttioUj  or  etea  pumleot  diM 
of  the  gloh«,  trhere  it  wa»  leiiat  et  peeled ;  vrttile^  ati  the  otbcr  hvid,  m  except  ianiii  e«a 
lesatH  the  dftoger  of  the  most  s^riou«  injimv*  tw  the  voii^ubr  p*rU  of  ibe  eje. 

The  tiiiiDaiit  of  infitietioe  cicrclsed  by  tbe  ch**mlc«l  uHect  uf  Ibe  diaintegmboii  of  tht« 
is  tit}dpk*rmuied.  The  tUal  jtilJuiTHce  of  the  pfocw*  of  proUfiTitiooT  whkh  ocean  ia  A 
livinff  i^lementH  of  tbo  lens  adherent  to  the  CApfluJA^  arc  Mrtiualy  v^y  importael  (A 

If  infiAminationa  thne  excited  ran  ttieir  course  wtUiont  note  worthy  iijm  ( 
vflssMilnr  parts  of  the  t>ye,  they  iire  neverthelegs  injimocts,  for  they  not  '»nly  i 
hnt  ofren  prevent  reBorption.  nnd  favor  the  transfortnation  of  the  exposed  | 
\)iv  cataract  to  pernuuient  forms.  On  the  one  liand,  as  a  roaiilt  of  the  iritis,! 
torior  Fyiuchijt  readily  forms;  this  prevonta  the  retraction  of  the  cji]i:=uhir  ft!ii 
and,  on  the  other  hnnd,  ihe  process  easily  atTect^  the  capsular  ej>ithelioin,  and  ti 
goes  to  the  lens- elements  proper.  At  least,  under  sul  h  circumstance*^  the  p«tl| 
the  Ions  lying  in  the  eapsnlar  opening  often  tlticl^en  decidedJy,  and.  attera»h| 
present  actual  membnines  of  fihroiis  appearance,  or  ehalky  masse-,  which  dc*H>i 
capsiiliir  opening  anteriorly,  nnd  often  even  furra  over  tt  a  leo plastic  hyaline  BMt 
brane,  while  the  cont^iit^  of  the  capsule,  In'insfonning  to  chalk  or  cbole-teria,  bscoB 
permanent,  and  the  catarjvct  aeqnires  the  appearance  of  one  developed  under  it^ 
inflammation. 

2.  Auotlier  way  fur  the  relative  cure  of  cataract  is  rupture  of  the  zonula,  whk 
permits  displacement  of  the  crystaline.  It  i«^  of  course  understood  that  the  cam 
of  such  a  looseniuiT  from  the  ciliary  body  are  the  same,  whether  the  lens  be  cAtari 
tons  or  transparent.  However,  circumstances  are  always  more  tavorable  for 
partial  or  total  detachment  of  the  crystaline  in  cataracts,  especLally  such  as  are  f 
advanced  in  regjessive  metamorphosis.  Apart  from  the  fact  that  the  zonula  raw 
remains  undisturbed  in  atrophy  of  the  lens,  an  irregular  traction  on  the  zoiola 
often  cjiused  by  slu'inking  of  the   lens;  hence  this  is  unproportionately  stretche 
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Then,  only  a  slight  external  force,  often  only  a  strong  contraction  of  the  reoti  mns- 
ole«,  is  required  to  canse  a  mptnre  of  the  zonula.  If  the  vitreous  he  flnid,  as  not 
ODfreqnently  happens  where  the  cataract  has  heen  developed  nnder  severe  inflam- 
mation,  the  strong  vihrations  in  which  the  fluid  is  thrown,  hy  rapid  movements  of 
the  eye,  often  suffice  to  cause  a  rupture  of  the  zonula. 

If  the  zonula  he  torn  to  only  a  slight  extent,  on  account  of  its  weight,  the  cata- 
ract sinks,  sometimes  to  one  side,  sometimes  to  the  other,  and  so,  perhaps,  exposes 
parts  of  the  pupil.  To  this  is  to  he  added  the  fact  that,  after  separation  of  the 
sonola,  the  impediment  to  a  shortening  of  the  diameter  of  the  lens  is  removed. 
Bat,  if  the  lens  he  diminished  in  all  its  dimensions,  a  large  part,  or  perhaps  the 
whole  of  it,  will  remain  permanently  free. 

80  long  ns  a  cataract  that  has  thus  shrunk  continues  attached  to  the  ciliary  hody, 
by  the  zonula,  it  can  not,  it  is  true,  remove  from  its  position,  hut  it  follows  all  the 
vihrations  of  the  vitreous  and  aqueout;,  and  appears  as  a  tremulous  cataract.  From 
these  oscillations  and  the  mechanical  irritation  of  the  iris,  it  readily  causes  acute, 
and  often  very  injurious.  Inflammation.  More  frequently,  however,  it  causes  chronic 
irido-choroiditis,  which  easily  ruins  the  eye,  and  may  even  sympathetically  affect 
and  endanger  the  other  eye.  But  sometimes  the  cataract  is  gradually  fixed  in  its 
position  hy  these  inflammations,  and  rendered  harmless,  or  the  motions  are  tolerated, 
and  do  not  produce  any  great  reaction. 

If  the  tremulous  cataract  does  not  hecome  attached  to  the  vascular  parts  around 
it,  the  separation  of  the  zonula  usually  progresses,  on  account  of  the  tension  caused 
by  the  oscillation,  and  finally  becomes  a  fioating  cataract — a  condition  which  may 
also  occur  originally,  as  a  result  of  an  external  mechanical  force,  producing  total 
rupture  of  the  ciliary  processes. 

A  cataract,  torn  entirely  loose  from  its  normal  attachments,  occasionally  sinka, 
and  becomes  attached,  hy  inflammatory  products,  to  the  floor  of  the  posterior  cham- 
ber, and  is  thus  possibly  rendered  permanently  harmless.  More  frequently,  how- 
ever (whether  irido- choroiditis  occurs  or  not),  it  remains  free  for  a  long  time,  and 
sometimes  comes  into  the  anterior  chamber,  and  again  goes  back.  If  it  remains  long 
in  the  anterior  chamber,  it  usually  excites  severe  inflammation  by  its  mechanical  influ- 
ence on  the  iris.  This  is  rarely  confined  to  the  iris,  but  is  more  apt  to  extend  to  the 
entire  globe,  and  destroy  it  by  atrophy  or  phthisis.  If  the  vitreous  were  fluid  when 
the  lens  became  detached,  or  if  it  became  fluid  as  a  result  of  the  inflammation 
excited  by  the  movable  cataract,  the  latter  may  float  about  the  whole  interior  of  the 
eye.  Sometimes  it  appears  in  tlie  anterior  chamber,  again  sinks  to  the  bottom  of 
the  eye,  till  finally  it  becomes  attached  somewhere  by  the  inflammation,  or  the  globe 
■brinks  from  atrophy  or  phthisis. 

B.  The  disturbances  of  vision  caused  by  cataract  may,  under  certain  circum- 
stances, have  a  secondary  influence  on  the  functional  power  of  the  parts  sensitive  to 
light,  and  the  muscles. 

If  the  cataract  docs  not  develop  till  after  puberty,  or  in  mature  age,  these  sec- 
ondary lesions  rarely  threaten.  Such  cataracts,  it  is  true,  appear  not  unfrequently 
accompanied  by  amblyopia,  and  occasionally,  also,  by  disturbance  of  movement; 
but  these  are  accidental  complications,  or  they  come  from  the  same  cause  as  the 
cataract.  Where  the  cataract  has  existed  for  several  years,  particularly  if  only  on 
one  side,  the  greatest  misfortune,  at  this  age,  usually  is  that,  after  a  successful  opera- 
tion, the  patient  can  not  make  out  quite  well  the  impressions  received  by  him,  and 
requires  long  practice  to  gain  the  full  beneflt  of  the  reacquired  visual  power. 
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The  circnmatftnceB  are  more  uiifayorablo,  wlien  the  ea  tar  act  lias  been  developed 
in  early  cliildhood,  or  daring  fiotal  life;  nnd  this  is  the  more  imrKirtatit,  as  a con^d- 
erable  extent  of  fiudi  cataracts  is  accompanied  hj  incomplete  development  in  the 
other  ports,  and  by  visaal  disturbances  dependent  on  tliem^  If  the  catAfacl  bfl 
diml>1e,  nystagmna  nennily  occnra  early.  Tlii*  increnses  in  inten^^Uy  willi  litnev  und 
Bonn  ouuseB  a  etrabiBranB  of  one  of  the  eyes*  Besides  this,  experience  sljowa  ns  Uua 
thefanctignnl  activity  of  the  retina  often  diinmisLei  at  the  same  time;  tblsdimlnatiiJi 
inereasei  if  tbe  operation  be  postponed,  and  often  becotneg  an  nctnal  hinoccdir 
amblyopia-  before  the  cnmmencement  of  puberty,  and  renders  fruit  leas  ail  attempli 
at  cnre.  If  tlte  cataract  be  nnd  remain  monocubr  for  years,  amblyopia  and  flrt- 
bismna  of  tbe  catarnctoos  eye  is  a  very  nsaal  result.  It  ]&  trne,  howevePj  that  cttm 
have  ocpnrrt'd  uhere  cataracts  developed  in  early  life  have  been  operate  on  atu 
advanced  age,  with  the  best  results^  and  the  eye  has  retained  its  genera]  po«ill(« 
and  mobility.     {Graff e^  Knapp,) 

Treatment. — By  this  we  attempt  to  cause  incipient  oatM-aets  to  reoedv^  or  it 
least  impi'de  their  course.  Where  the  eataractou!^  clondinefs  is  solely  the  «zpw- 
sion  of  a  recent  inflamTriation,  which  U  running  its  cnurHe,  we  niny  atlen  falfiU  thi 
indication  by  proper  nntiphlogiatie  tre.'^tment ;  otherwise  we  muat  attempt  ta  dtuiiuiadl, 
as  much  as  possible,  the  disturbance  of  vision  accompanying  the  fof  iDatlun  of  IJbi 
cataract,  unti]  itB  renioval  from  the  axis  of  vision  can  be  most  eaiitly  and  iii% 
accomplished* 

A.  1.  It  is  at  least  doubtful  if  cataracts  can  be  caused  to  recedes  by  theri|»«itt» 
measares. 

It  ifl  tme,  sevenl  cr^ibk  aathors  say  they  have  seen  exiiting  eftt^rftototia  opucitiei  tAt^  tp 
ttoder  the  ay  hematic  ya^  of  mercary,  and  after  fHctJons  of  Iodide  of  paUAnam  ointmijDt  about  Ik 
eye*  tor  months,  after  tbe  internal  and  eitemal  uia  of  phoaphorua  (  Tavigtiot)^  softer  trev^msl 
withelectrkity  t/V?/r),  after  JiyJrupatliic  treatment  at  Kwrliibul,  I'^ger,  lic,  (  nittdr/,  Ai'lt).  Tbait 
cases,  however,  are  such  rare  exceptions,  that  they  scarcely  encourage  the  commencement  of  anch 
treatment  of  diabetic  cataract  (Afelchoir)  have  been  destroyed.  The  methodically-repeated  pan- 
centesis  of  tbe  cornea  is  also  shown  to  be  inefficacious.  {Bivaud,  Landrai/,  and  others.)  Still, 
some  claim  to  have  temporarily  arrested  the  progress  of  cataract  by  this  procedure.  {Stcondi.) 
The  extent  to  which  the  use  of  concentrated  sunlight  may  be  serviceable  in  clearing  up  the  cata- 
ractous  opacities  {II.  Langenheck)  has  not  yet  been  satisfactorily  decided. 

Medical  treatment  may,  liowever,  be  of  service  in  so  far  as  it  is  suited  to  rennTe 
direct  or  indirect  causes  of  cataract. 

It  can  scarcely  be  denied  that,  with  the  removal  of  the  cause,  the  development  of  the  cataract 
may  be  easily  impeded,  and  its  progress  restricted.  But  if  this  succeeds,  it  is  evidently  possible 
that  the  already  cloudy  portion  may  be  caused  to  disappear  by  regressive  metamorphosis  and 
absorption,  and  a  relative  cure  thus  brought  about.  The  indications  for  such  treatment  are 
clearest,  when  certain  diseases  exercise  an  injurious  influence  on  the  nutritive  conditions  of  lh« 
whole  body,  and  originate  a  pathological  involution,  as  well  as  where  local  inflammations  endan- 
ger the  normal  nutrition  of  the  lens. 

2.  But  if  the  causes  of  cataract  escape  recognition,  or  if  they  licj  beyond  the  reach 
of  therapeutic  means  in  unripe  cataracts,  it  is  best  patiently  to  awjiit  their  ripening, 
and  direct  our  whole  care  to  keeping  off  injurious  influences,  whirh  may  hasten  the 
growth  of  the  cataract,  or  place  the  otlier  parts  of  the  eye  in  a  condition  to  endanger 
or  prevent  success  in  future  operations. 

For  this  purpose  it  is  sufficient  to  live  moderately,  and  it  is  quite  unnec^jssary  to 
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forbid  enstomarj  babits  tbat  do  not  iivjare  the  general  health.  Still,  it  Is  wise,  if 
not  abf^olntely  necessary,  to  insist  on  great  care  of  the  eyes,  and  particularly  to  for- 
bid continuous  employment  which  requires  acute  vision  at  short  distauces,  that  is, 
long-continued  reading,  writing,  sewing,  &o. 

8.  In  binocular  cataracts  that  have  attained  a  certain  grade  of  development, 
employments  requiring  sharp  vision  nsually  become  impossible.  As  long'  as  the 
cataract  is  not  ripe  in  either  eye,  the  indication  is  temporarily  to  diminish  as  much 
as  possible  the  impairment  of  vision,  and  so  render  the  condition  of  the  patient  less 
annoying,  nntil  an  operation  can  be  undertaken  under  t!ie  most  favorable  circum- 
stances. Shading  of  the  eyes  answers  all  these  purposes,  and  hence  is  instinctively 
naed  by  most  cataract  patients,  if  a  more  distinct  view  of  objects  is  desired.  The 
ranreon  may  recommend  broad-brimmed  hats,  eve-shades,  &a,  if  it  is  desired  to 
keep  off  direct  sun  or  lamp  light ;  but  dark  glasses,  if  bright,  diffuse  light  is  to  be 
subdued. 

Mydriatics  are  mach  used  in  such  cases.  Their  action  is  not  nnder  perfect  control,  however. 
[f  solutions  of  atropia,  Ac,  be  dropped  in,  the  pupil  ordinarily  dilates  considerably,  and  vision 
itf  often  interfered  with.  The  gain,  therefore,  only  becomes  erident,  where  the  dilatation  attained 
by  shading  the  eye  no  longer  suffices  to  improve  rision  considerably.  Here  the  mydriatics 
remain,  at  least  temporarily,  a  valuable  palliatire.  In  other  cases,  simply  shading  the  eye  is 
preferable. 

4.  Of  course,  these  remedies  sufQce  only  when  the  cataract  is  progressive,  and 
there  is  a  reasonable  hope  that,  at  no  very  distant  time,  a  successful  operation  may  be 
performed  with  comparatively  little  danger  on  at  least  one  eye.  In  partial  cataracts, 
which  have  become  stationary,  and,  as  experience  teaches,  may  remain  so  for  years, 
or  for  life,  but  where  a  decided  preponderance  of  the  still  normally-transparent  part 
of  the  lens  renders  a  cataract  operation  dangerous,  other  more  effective  means  must 
bo  employed,  if  we  would  not,  for  an  indefinite  time,  leave  the  half-bliud  patient  in 
his  pitiable  condition,  or  give  him  the  alternative  of  a  recognizedly  dangerous 
operation. 

In  such  cases,  the  object  is,  by  exposing  transparent  parts  of  the  lens,  to  increase 
the  apparent  brightness  of  the  retinal  imuges,  and,  at  the  same  time,  by  keeping  off 
saperfluoDS  light,  to  lessen  the  intensity  of  illumination  of  the  spectrum  from  the 
cloudy  portions  of  lens.  The  first  end  may  often  be  attained  by  an  iridectomy 
(Orct^ffy  dtrffhn\  the  other  by  shading  the  eyes,  or,  if  necessary,  by  dark  glasses. 
The  desired  end  is  more  surely  attained,  however,  by  a  successful  displacement  of 
the  pupil,  since,  in  this  way,  we  simultaneously  enlarge  the  passage  for  direct  rays, 
and  partially  cover  the  opacity,  causing  the  dispersion  of  light,  without  the  activity 
of  the  pupil  or  the  accommodation  of  the  eye  suffering  (Pn^enstecher^  Berlin), 

In  fact,  after  such  a  proceeding,*  vision  is  almost  always  very  much  increased, 
and  it  requires  at  most  relatively  weak  glasses  to  correct  suflSciently  the  existing 
errors  of  adjustment  in  the  eye.  Still,  the  dangers  of  the  operation  are  also  of  very 
great  moment,  and  on  the  whole  it  seems  more  advisable  to  content  ourselves  with 
the  slighter  but  always  very  satisfactory  results  of  iridectomy.  Of  course,  it  is  pre- 
sopposed  that  the  laminated  cataract  is  pure  and  stationary,  and  also  that  a  zone  of 
the  border  of  the  lens,  about  a  line  broad,  remains  free. 

If  the  eqoator  of  the  doady  stratom  approaohea  nearer  to  the  aqnator  of  the  lena,  the  open- 
40 
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ID  g  gifting  by  the  o{i«mtkrQ  for  direct  rar*  in  mucli  too  *raftD  to  enable  nrtiiml  iniacpt  to  ncm 
a  ttufficient  apptuent  Urightnea^  m  modemto  iHmmiiiLtioiL  If  tbe  Uminated  cstatt^t  be  impm^ 
if  otlwff  and  pattioul»rly  wiiperfioiftl  »tr*t»  begin  to  do*jd  M|s  tfee  operation  is  not  worth  wbik, 
na  the  exposed  peUacicl  bordt^ri  of  the  Ioeia,  oe  a  rule,  eoon  become  mpaHi^^bl?  t^fftin  $fff  dii^ 
ray  if  aDd  the  temporary  gain  it  OQtweigh^xl  hj  the  c<}#metiio  injailei^  uid  bjr  tl^  ob|«t^Qni 
tbikt  a  dilated  or  di«plibc«d  pupil  aubseqa^nljlj  ofif^r  to  undertftkiag  an  operation  fcKT  oftl«iM^ 

With  sifnilar  rcs©rvali->ns»  displacem^snt  of  t\m  piiinl  maj^  ai  we  knaw  froiD  eip*- 
rietik^e,  be  aerneeabl^  in  oi  her  farms  of  parti  id  cataract,  and  partictilnrl^r,  shp^  m 
ecti  ij>bi  (if  the  kns.  In  the  bitter  e^ise^  tbe  pupil  must,  of  course,  be  d'rspkced  toward 
tbe  part  of  the  lews-border  which  m  oonnoeteU  to  the  cilUrj  hody,  bo  that  ibt^  por* 
tloii  t>('  tlie  lena  that  was  exposed  in  the  pnpH  may  be  coTered  hgr  the  iris.  (/>^a- 
ii^h&r-^  Wecke}\  Knapp.) 

B.  When  the  cataract  i^  ripe,  the  InJi cations  are  for  its  removal  bj  operation, 
and  oDlf  circiimitaaces^  Independeot  of  it,  can  render  adviaahk  or  neods^ary  tbe  po>^ 
pout  merit  nr  entire  negleot  of  tbe  operation. 

The  iiloa  of  a  ripe  eattiract  is  not  very  exact.  It  depends  chiefly  ou  the  aia<>i)Bl 
of  difficulty  and  danger  which  arises  in  a  cataract  i-jj^er  -tion  from  the  srate  of  the  l«ci 
itself.  It  therefore  vanes,  al?iO»  with  the  di^i^rent  methoAs  of  operation  that  mitk 
used  in  any  case,  and  is  nsaallj  the  more  extended  tbe  moire  numerona  the  mtm» 
these  (jlfer  for  removing  the  entire  catarnct  sikfvly  from  the  eye. 

In  tbl^  regard  the  oondition  of  the  margin  of  the  lens  is  of  the  ntmckst  ImportArc^ 
Where  the  cxteriiir  strata  are  pulpy  or  fluid,  the  *?vaenation  of  «veii  a  lar^e  trawtp 
rent  audDormally  coDiJetent  nneleua  is  nut  difficalt;  hence  ^neh  cataracts  ar<»  npelpt 
operation-  The  existence  of  a  thinj  perfectly  nonnal,  cortical  liyer,  does  not  imjilf 
any  peculiar  dangers  if  the  re^t  of  tbe  lens  ho  aderoaed,  f«^r  tht^n  the  conneciioa 
between  cortcic  and  nucleus  is  very  intimate^  and  the  cry?^tftlline  is  readily  aepanilfil 
from  the  capsule,  or  only  leaves  some  scanty  remain-ii  in  it.  If  the  peripheral  layers 
have  preserved  their  trani^iiareney^  or  at  least  ifieir  normal  cousiitency,  t^i  f^oly  i 
moderate  depths  they  are  firm!y  sttaclied  to  tbe  o:ipsuie,  and  their  evaeuatioa  cai 
not  be  attained  iviilioat  ener^^etie,  nnd  tlieretore  diinireroua,  mnnipulation.  The  fla|w 
of  the  ca]>salo  furmcd  by  the  operation  may  retract  wifh  difficulty,  readily  aHhett 
together  ar^aia,  and  exclude  the  aobjncent  lens  tiiime  fmm  the  a^^ueon*  homo*; 
and  prevent  it^  absorption.  Moreover,  the  portloas  of  lens  that  are  slightly  c!ood«d 
and  of  normal  consistence,  swell  up  rmder  the  inflnence  of  the  aqueous  and  irriri» 
the  iriij  inechanleally,  perhaps  also  cliemieally.  {Pa*jimst^fhcr.)  And  sofar  a.-*  tt«r 
have  raamiained  their oriranic  connectiou  with  the  capsule,  they  prolifemtei  and  miy 
possibly  cau^  iucreosed  disease  if  the  neighboring  pnrts  of  the  eye.  {Gra^fe.)  Tin 
result  of  tbe  operation  is,  therefore,  at  least  a  secondary  eatar/ict ;  but  there  h  o't» 
an  inflnmmfition  that  s^enou^itly  threutens  the  cjcistenee  of  the  eye.  Evin  if  thtst>i 
gucee&sfuUy  treated,  it  greatly  hinders  the  fiubseqnent  removal  of  the  j^eeoadriry  c^ti- 
ract,  by  forming  posterior  syneohii^  membrauous  farmutions  on  the  posterior  ^urfaot 
of  the  iris,  chalky  deposits  in  the  capsule,  &c.  In  short,  such  OHtJiracts  sre  onrj» 
f  r  upcrtition. 

In  onic^r  to  hnsten  the  proper  peHod  for  ope  ration  ia  such  cnscn,  and  at  the  same  tirae  it  i™*1 
I  be  abore-meDiioned  dangers,  the  artificial  ri^jeuiog  of  ttie  catarac^t,  by  op^mti^  of  the  uMfrKX 
capiiulie,  has  agaio  been  reccndy  atlempted,  aad  wUh  fuvumbk  r^'^ului^  Fur  this  ptirfH^tH  it 
mdectotjiy  was  first  made,  and  afler  fire  w«?k5  at  leasts  a  cataract  needle  was  pa»cd  lbw>8^ 
tb^  cnfuva  aod  a  cmciiil  iociflioa  made  in  thb  capsule,  or  even  ihe  lotiJHftubiitanc^  proper  brok^ 
np.    A  few  day >  afterward  Ifae  cataract  was  remoTed,  {Qrat/e.)    Other*  wounded  th*  ctpw'' 
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lee-ahaped  knlSe  at  th«  time  of  ibe  iridectomj,  or  panctured  it  with  a  needle,  and, 
la/a,  operated  for  cataract  and  iridectomy  at  the  same  time.  (Mannhardt.)  But  it 
sd  that  thia  operation  waa  not  by  any  means  a  safe  one,  but  that,  in  spite  of  all  care, 
tg  might  occnr,  and  the  inflammatory  reaction  could  not  always  be  limited,  and  the 
D  lost.  {Aril.)  Hence  forced  ripening  most  be  regarded  as  a  very  doubtful  under- 
bapa  the  danger  may  be  somewhat  avoided  by  opening  the  posterior  capsule  with  r 
d  through  the  sclera,  thus  escaping  the  action  of  the  swelled  portions  of  lens  on  \ht 


taracts,  where  all  the  constitnents  are  far  advanced  in  catnractoas  degene- 
most  favorable  for  operation.  Bat  the  advantages  of  ripeness  do  not 
icrease,  if  the  cataract  continues  to  change  more  and  more.  On  the 
be  secondary  metamorphoses  have  certain  disadvantages,  which  may  not 
p  more  difficult  the  performance  of  the  operation,  but  may  have  a  bad 
n  the  result.  A  cataract  may  be  overripe^  in  a  bad  sense  of  the  word, 
itaracta  whose  cortex  or  entire  structure  is  broken  down  into  a  chalky, 
,  full  of  small  sandy  granules,  or  thickened  to  a  fatty,  chalky  pulp ;  but 
r  cataracts  whose  cortical  strata  are  transformed  to  a  dry,  friable  mass 
>  the  capsule,  can  not  be  removed  without  the  greatest  danger,  as  it  is 
remove  all  the  hard  chalky  fragments  from  the  eye;  they  are  apt  to 
lind  the  iris  and  act  as  foreign  bodies. 

re  the  cataract  is  ripe  or  overripe,  the  urgency  of  the  operation  greatly 
whether  the  function  of  one  or  both  eyes  be  greatly  impaired  or  entirely 

36  eye  is  cataractons,  while  the  functions  of  the  other  are  normally  per- 
oiily  slightly  impaired,  the  operation  should  only  be  undertaken  when 
le  results  may  be  regarded  as  nearly  certain ;  of  course,  this  does  not 
es  in  which  the  long  retention  of  the  cataract  in  the  eye  is  itself  inju- 
tranmatic  cataracts  which  swell  greatly,  prolapsed  lenses  and  parts  of 


intages  accruing  to  the  patient,  in  case  the  operation  is  successful,  are  indeed  not 
t,  we  have  the  cosmetic  interest,  and  in  yoting  persons  this  is  often  important,  so 
may  indicate  the  operation,  even  if  want  of  functional  power  in  the  parts  sensitive 
er  restoration  of  vision  out  of  the  question.  Besides  this,  both  eyes  are  enabled  to 
,  the  visual  field  is  enlarged,  the  intensity  of  optical  impressions  and  the  correct 
'small  distances  and  dimensions  increased.  Another  important  point  Im,  that,  in  the 
ormation  of  cataract  in  the  other  eye,  the  patient  is  not  at  any  time  quite  blind, 
•nt  should  be  told,  before  operation,  that  the  unequal  refraction  of  the  two  eyes  will 
ly  felt  in  sharp  fixation,  since  the  circles  of  dispersion  of  the  lensless  eye,  and  the 
I  images  of  the  sound  eye,  unite  to  a  common  indistinct  perception,  and  that  this  evil 
•revented  by  the  use  of  a  suitable  convex  gloss,  on  account  of  the  unavoidable  ine- 
le  images  and  of  the  loss  of  accommodation  in  the  lensless  eye.  It  is  true  that,  in 
,  the  patients  learn  to  avoid  the  circles  of  dispersion,  and  so  all  disturbance  disappears. 
otiy,  however,  they  overcome  the  latter  by  entirely  suppressing  the  perceptions  of 
eye,  which  finally  causes  dullness  of  the  retina,  and,  in  young  patient^*,  amblyopia, 
ther  hand,  the  objections  in  case  of  failure  are  not  nnfrequently  important,  and  are 
anse  operation  on  one  eye  to  appear  nnadvisable,  as  long  as  the  other  is  serviceable, 
pcrated  on  is  quickly  destroyed  and  soon  becomes  quiet,  we  may  at  least  console 
hat,  besides  the  loss  of  the  eye,  which  was  blind  at  any  rate,  the  patient  has  only 
the  operation  and  after-treatment  to  complain  ol  But  the  inflammation  may 
r  months,  with  severe  pain  ;  then  rclapnes  continually  occur,  and  do  not  oe^ae  till 
re  has  become  cataractous,  or  perhaps  sympathetically  inflamed,  and  during  the 
is  time  the  patient  has  been  prevented  from  using  the  sound  eye 
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h*  Tf  the  cataraot  is  fnlly  formed  in  one  effi,  and  w>  far  adT&ne«6  in  th-?  t'tlil 
to  omm  d^md^  ImpairTiient  of  ri^lon  ;  tir  tf  th«  jiet^orid  eja  h&9.  from  «.t>j  < 
become  ofifected  in  Its  ftiRftional  power,  or  if  both  eyes  are  olTt^cled  witii  ripe  < 
tttet)  the  operatioB  is  to  be  iroraedialelj  uadirtak^Mj,  if  atlter  circantettincc^  w^ 
e&n  not  b«  removed,  do  not  require  its  paitjK^nem^iiJt 

Tbo  question,  wb«ther  both  ej€9  thuAl  b«  operated  oo  »t  oo«  mitkig  (wbow  Uicrf  U  bbtt 
ripL%  or  ^rernpe  caUrAct),  maj  be  aoafrervd  jifllmiiitirelj  itt  thoM  <aiM«  ^h«f«,  ^«f  i 
weigbbg  nil  ciix?uin9taDce4i,  tbe  rcfidit  iippean  qtiilfl  c^ruSn.  But  tn  proportkm  m  lli«  guArmfil«i|| 
tlie  Bi]cc(?»s  of  Ibe  operation  diEnii^iab*  the  consklonnWtt*  itgatnut  k  bcreM*.    The  oiflti  i 
Vid  cif>cricQeet!  ophtbiiliiiic  i<urgeoai  eon  trod  ict  c«ch  o^.lirr  on  thii  point,  ittd  ecnitciidl  vi 
ftODA  itjAt  c»Q  Dol  b«  refilled,  Irut  only  v^eigti  jnore  or  («M  h««rU^,  (EtH^rieh.} 

2,  Before  opentmg  oo  a  ripe  ar  xinripe  oatwacit,  there  are  man/  otter  t\p 
stances  to  be  weighed. 

a.  The  cODdition  of  the  eje  itself.     It)  general,  !t  U  a  rde  nnlf  to  operate  i 

no  diseased  changes  exist  in  the  e^o  or  surrounding  pnrts,  which  will  iiiif:iv(if 
intl  pence  tlie  onre  tifter  operation^  ar  which,  iii  case  the  operation  ancoeovltti 
d^mitiish  the  patient'e  gain  to  the  lowest  point 

Thui,  mflammatiocti  of  ibe  globB  or  its  iorroandings  terre  t»  temportuy  emiiinindii? 
eiOfipt  vftL«n,  iLfter  wound»  of  tbe  capsi^K  b  ftwelUiigor  di^tocKted  t«i3»  give^  %  mcehanical  c 
for  Ihfl  fixi^tettce  and  progreu  of  tbe  iodaMmatloO' ;  thGQi  in  prgpottjioii  to  ibe  duijo^r  cxtooi 
wllb  tb<*  inflammation,  the  mdjcation*  become  more  urgent.     Chronie  inQmmmsition  of  tbf  I 
rnnndii^lt  p^rta,  habitual  bkpbBrilb  ciliaxiif  tentle  conJnnctJTJii^f  chronic  trftchomiit  t» 
btouiiorrbcDa  of  several  jear**  durmtioo^  Ac.,,  ■omeliaiet^  hoiterer,  form  an  eiccptioQ,  lhmi|^i 
may  bo  troublesome  during  the  nftep-trestimonl  j  far  tbeir  perfect  cure  is  pot  unfreqo*'titlt  1 
difficuUf  or  takeii  a  long  time,  frbicb  is  occasion  All  jr  an  impbrtat^t  conalderatiDU  in  pld  picrwttL  t| 

In  the  aame  way  ehunges  of  poiition  In  tbo  lidi  (entropion  and  ectropion),  tricblui^  J 
which  e^po^e  the  e^c  to  external  injorj,  or  are  even  aceompftutcd  bj  direct  mechanical  in 
ire  to  be  regarded  dl»  temjiorjirT'  obfttaclea  to  the  operttion.    During  their  exisieiteef  ratjin 
operation  is  only  juatiflnble  uiidlcf  the  most  urgent  ci  rcuui  sit  an  ces,  and » if  it  b  possible,  ihc^  < 
be  ciifed  before  the  operation  la  nndertiLken. 

If  the  relina  and  optic  nerre  have  alreadj  lost  peiH  of  their  fimctional  power,  the  opentStfil 
in  most  ciisca,  fniiikss,  or  even  injurious.  If^neei  before  operating*  we  ebouZd  not  iifctMtl 
examini?  mo^L  carefullj  tbe  atntc  of  the  aensitiveneas  1o  light  and  the  exlent  of  lie  vt^^djJ  I 
Cflp  eel  ally  when  there  is  pasaiTe  hypentmia  of  the  ciliary  Tessela^  traces  of  preccdcur  lufl*] 
tion  in  the  deeper  parts  of  the  eye,  or  a  decided  myopic  formntion,  which  disposes  to  tden 
and  choroiditis  posterior;  or,  if  a  conjuhcilrd  or  diabelic  ealiiraet,  or  an  ml  ready -de^elufinJC 
Bitlar  cataract,  or  a  partlj  or  entirety  Quid  senile  cataract  exist,  t^  tbese  are  more  frequcilil 
accompauttd  by  amblyopia  tb[in  other  fornis^  If  decided  signs  of  funcuonal  difiMrbtna' d 
tbe  retina  are  found,  ilie  operation  is  best  avoided,  nnleas  the  paiient  insist  oa  it,  in  j^pUe  of  J 
repreaetitationSj  or  unless  the  cosmetic  effect  is  c^f  importunce,  und  a  slightly  dangeroti^  cperttiA 
protiiiaes  success.  A  further  exception  occurs  in  cases  whore  existing  obtuseness  DfiLf  nttieiil 
the  amblyopia  may  be  explairied  by  the  long  disuse  of  the  eye*  as,  under  such  circuxnstiaMl 
auitable  use  not  unfrcqticintly  increases  the  functional  power  of  the  retina  to  a  ^atisfactkjrr  eilirf. 

Eiteusire  corueal  opacity  and  papillaTT  attachmunta  are  not  eontraiodicalions ;  they  e^ 
require  moditicaiionB  of  the  proceeding,  and  influence  the  prcgoosis ;  for  tbe  f+^rmcr  threa**! 
cic^tritial  keratitis,  or  at  least  an  increase  of  the  existing  corneal  opacity ;  the  latter  ob?tn;ct  Art 
escape  of  the  caturnct,  and  the  retraction  of  the  divided  edges  of  the  capsule. 

h.  We  must  also  consider  tbe  health  of  the  patient,  as  far  as  it  can  influence  thi 
removal  of  the  local  disturbance  caused  by  the  operation,  or  in  any  way  cndangei 
the  result. 

Experience  teaches  that  the  operation  is  more  dangerous  in  individuals  much  depressed  by 
hunger,  bad  living,  afiections  of  the  mind ;  in  marasmatic  old  people,  with  flabby  skin  or  extco- 
sive  sclerosis  of  tbe  arteries;  in  persons  inclined  to  suppuration  and  ulceration,  and  who  mayi 
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pariiapa,  have  already  lost  one  eye  after  a  well-perlormed  operatioiL  The  prognoaU  is  the  worse 
tlie  aererer  the  operation.  Well-pronotmced  gout,  Bcoondary  ayphilU,  taberonloaui  or  developed 
■erofula,  are  also  iDJorioiiay  and  render  the  operation  dangerous,  particularly  at  the  time  of  fresh 
attacks.  In  drunkards,  also,  we  sometimes  have  the  worst  results,  especially  if  delirium  tremens 
oeeor  during  the  after-treatment.  {Sichd.)  Moreover,  ezperieuced  surgeons  avoid  the  periods  of 
menstruation  or  pregnancy ;  the  latter,  on  account  of  the  danger  caused  by  the  frequent  vomiting, 
inability  of  preserving  certain  positions  of  the  body,  Ac,  accompanying  this  condition.  On 
aimflar  grounds,  urinary  troubles,  asthma,  chronic  bronchial  catarrh,  Ac,  are  much  feared  during 
the  after>treatment  Habitual  headaches,  and  especially  severe  and  frequent  toothache,  nasal 
eatarrh,  and  inclination  to  spasms,  are  to  be  considered  as  very  disagreeable  and  even  dangerous 
eompUcationa. 

e.  The  age  of  the  patient  InflaeDoes  more  the  choice  of  the  method  than  the  indica- 
tions for  operation. 

Childhood  is  not,  as  was  formerly  supposed,  a  temporary  obstacle  to  the  operation.  On  the 
contrary,  it  is  at  present  urged  on  all  sides,  that  the  operation  should  be  done  as  soon  as  possible 
after  the  cataract  is  ripe,  to  anticipate  the  evil  results  of  a  long  disuse  of  the  child's  eyes.  In  con- 
genital cataract,  the  operation  may  be  performed  without  particular  danger  in  the  first  months  of 
life ;  still,  between  the  second  and  fourth  years  is  considered  the  most  suitable  time,  as  the  child 
ia  then  usually  past  the  most  changeable  period,  while  the  evil  reaulta  of  the  cataract-blindneaa 
have  not  usually  attained  an  incurable  grade  at  that  time  (Schiin),  Subsequently,  in  femalea, 
the  commencement  of  menstruation,  or  of  the  change  of  life,  would  seem  to  indicate  delay. 
Advanced  age  alone  is  no  contraindication,  aa  more  than  one  centenarian  haa  been  operated  on 
with  the  best  results  It  is  only  less  favorable,  because  more  often  accompanied  by  maraamua 
and  other  diffioultiea  (&),  and  also  with  diminished  powers  of  endurance.  Moreover,  very  old 
and  particularly  maraamatio  persons  suffer  from  lying  quiet,  and  incline  to  hypostatic  pneo* 
,  which  may  even  prove  fatal 


d.  The  Fnrronndinga  of  the  patient  during  the  after-treatment.  A  qniet,  well- 
Tentilatecl,  dry  chamber,  which  may,  as  required,  he  darkened  or  illuminated ;  a 
comfortable,  not  too  warm,  bed,  with  mechanism  enabling  the  patient  to  sit  up 
without  muscular  exertion ;  a  well- constructed  easy-chair,  a  bed-pan  and  urinal ;  a 
practised  and  careful  nurse,  and  suitable  diet,  are  necessary  requirements,  and  if  any 
or  all  of  them  are  wanting,  we  had  better  postpone  the  operation,  especially  if  it  ia 
a  severe  one.  Hence  persons  not  well  off  should  be  directed  to  a  hospital,  where  all 
these  requirements  are  more  ea-ily  obtained.  Unfortunately,  however,  in  such  insti- 
tutions, the  crowding  of  the  patients  and  other  well-known  evils  most  frequently 
interfere  with  the  otherwise  favorable  conditions,  and  actually  diminish  the  per- 
centage of  cures. 

e.  The  time  of  year.  In  general  we  may  operate  at  any  time  of  the  year  with 
•n  expectation  of  success ;  still,  it  is  better  to  avoid  extensive  operatioui*  during  the  hot 
Bommer  months,  as,  during  great  heat,  wounds  do  not  so  readily  heal  by  the  first 
intention ;  moreover,  the  requisitd^est  in  bed  becomes  very  tiresome,  or  even  unbear- 
able, to  tlie  patient ;  hence  the  success  of  the  operation  is  endangered.  On  the  other 
hand,  Winter  is  objectionable,  because  patients  are  confined  to  their  chamber  longer 
and  convalescence  is  greatly  protracted. 

/.  T\nicn  epidemics,  such  as  cholera,  are  raging,  we  should  not  operate,  as  de- 
pressing affections  of  the  mind,  especially  great  anxiety,  impede  the  cure.  The 
occurrence  of  hospital  gangrene  and  of  diphtheria  {Horner)  forms  a  direct  contrain- 
dication to  extensive  cataract  operations,  especially  in  hospitals. 

8.  Having  once  determined  on  operating,  the  condition  of  the  cataract  and  the 
neighboring  parts  must  be  carefully  determined ;  for  on  this  depends  the  choice  of 
the  proccedmg  by  which  the  cataract  may  be  removed  from  the  axis  of  vision  with 
the  greatest  ease  and  least  danger. 
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a.  Fluid  and  polpy  03  well  as  pasty  total  cataracts,  withoot  ooDfiM^ni  nodtf, 
may  be  easily  removed  by  cutting  or  tearing  the  cai^^ule  (dimshn  or  ditcMm], 
After  such  an  ojieratlon,  tl*e  catarar^toua  substance  usually  absorbs  quIcU/  mi 
tL'TJtirely,  At  tbe  ^md^  time  the  edges  of  the  capsule,  which  ha^e  retuiducd  in  cnu- 
taet  with  the  margin  at  the  lena,  retract,  atid,  [f  the  cnp^^ule  htm  been  su^^imtljr 
divided,  the  papll  i»  os  11  ally  expo^d.  Under  such  cir^^um^tAneo^  the  ra>ietkai  b 
11  dually  slight,  or  not  difficult  to  Buppreii^iv  aud  this  h  more  apt  to  bt  the  eim  l» 
auch  catai-acta  usually  occur  in  jouug  pera^jii^,  where  the  hU  h  lea^  JSieTv^StSre  to 
niecliaQicd  irritatji>n,  aud  may  enslly  be  kept  away  from  the  dialoeat^d  fragmeau  uf 
kui  by  tbe  uie  of  tnydriatiod. 

Kt*8orptioii  do«s  fiot  nlwiij-B  go  00  w  wp  would  wish.  lo  eainrscto  ih&t  are  &ot  ^otireJr  |di4 
it  not  ttnfrequentlj  happens  that,  ia  spite  of  OJttenEtive  difiALr>a  of  the  cApauU,  veYulc  the  dlituftt- 
gr4t«d  portioafi  are  fiUAnrbed,  tbe  cuuiniceiius  iubatauce  thicktDB,  cokes  togethcrt  &iid  nmy  rvm^ 
uachaogod  for  n  long  wink.  Then  weeka  siDd  ereii  nionths  puf  b^rore  reuU  iip[>eur^  Thrm 
gr^uatjy  ioerense  Lu  length  nod  brendUi^nnd  tiualjj  the  dlSVrcul  plecea  fall  apart.  If  thu  rB,pyJ« 
trer^  not  sulSoitiiitlf  dividc'd,  the  «dges  of  the  nauad  uuUe  aiid  protect  port  or  nU  uf  Uic  eooivvii 
from  the  nqueoiie,  uud  iJie  operoLioa  tnust  be  repPBted.  It  b  ofien  QeceAaturj  to  opcrut^  wrrfii 
tJtnes  at  Kuitubie  iiittiirvulB  in  ordi^r  U>  uttdiu  our  object,    Di£ci94ion  U  a  T«ry  Uiiperft^ci,  op^iftUua 

Very  soft  and  fin  id  ealaracts  may  now  be  removed  directly  ftam  tho  eye*  It 
only  requires  a  linwir  conieid  wound  (which  reailily  heab),  aad  the  opeaitjg  of  tb 
oap»i»l0 ;  for  the  prea*iire  ttmt  the  recti  njaBc3i*»  exercise  on  tJie  vitrei  ma  i^  prv^ 
gated  to  ihe  conteuta  of  the  capsule^  and  evacimte^  iU  If  any  pertains  reroHin,  tbft 
may  partly,  at  least,  be  removed  hf  a  dtslicate  spoon.  (Lin^^ir  titraciiini^  Pt^h&i, 

Compitr«d  with  di^Uion,  thia  operation  hoj  the  Adrantitg«  of  making  no  deoiandi  a«  tbt 
pcsorbont  powft,^  t>f  tbe  inti;rl{ir  pan r  of  tbe  eve,  and  when  perfcctlv  fiucc5e4»fLd,  it  c^c^ip^ibi 
dangers  arifiin^  from  tbe  conlEict  of  pDrtiuiij^  of  kn«i  wHb  tb^  irjji^  and  tb«  liiiciir  iiiciMoo  id  tilt 
corii<?ii  porihitH  ibo  iL-niDvul  b_v  the  fi)rci?pi  of  any  p'jrtion*  of  capMile  tbut,  from  depo^iiunioo 
ibem^  biivu  tost  tbo  power  of  retrai.'Lit>g,  Jhit  tib^iig  with  the^c  adviintiige^  are  certAU)  dimgtr\ 
In  unruly  pftticnts,  vvUo  Htmin  during  ittc  uperfitiinip  and  partkularlv  in  cbililn^n,  u  ponluu  ufiiw 
irisa  i^  ulleu  prutruiJed  lb  rough  the  wound  with  the  cataraci,  aud  becoun^  attjicbt^fl  tbere^^  ^iifiif 
aiJijiplnccnu^ntof  tbe  pnpil,t>rthe  prwlupae  xiu\y  become  tbp  eUrting-point  fijr  scTere  iodammatioflu 
Fre<]u(^nlh%  iipa^modic  contraction  of  the  ocular  mnAcJt^^  causes  rupttin;  of  the  aiiterjc^r  n^tU  vt 
tbe  vitreous,  ibc  Intler  escnp*;**  (brtJUf^h  the  cnnioal  wuundi  and  po^hefl  the  cataract  to  otieiidf; 
tbe  operiUiun  mu^t  be  stoppeil,  beEore  its  complettou.  Tite^c  di-iadvanlagea  may  be  e£cu]:H?d  bjdetf 
inieslhesitt,  but  ni  ihe  i-spense  uf  ctTiiibi  arln*ntiLgi!%  for^  if  tlif;  inn.tde*  of  the  eye  are  rd«6<, 
the  oituruet  can  not  escape  unnidcJ.  Pressure  from  wilhout,  or  tbe  fre^iuent  tatroduetion  of  ti* 
^poon,  ore  nccej.^ary  for  the  runioval  of  ih^-  pulp,  Kotwilhstandit^ji;  ibese  imtAiing:  prrKedoreiv 
the  $(!cK)[Mit^.out  is  often  ineumpjete,  fttr,  in  spite  of  in<iiiltatiims  of  strong  iolutioo»  of  atnirpiit^ 
at  the  nuuuent  the  aqueous  e^enpe^,  the  pupil  alwiirs  contract!!!,  and  a  large  [lart  uf  the  LDtrirwr 
of  the  enpfjiule  reiitiiinf^  JTincee^jiibk  bir  the  !4pi»on^  Muref^rcr,  tbe  nausea  atid  vomiting  earned  bf 
the  atT;eMbetic  is  unfortunate,  an  it  nHen  inducer  i^condun'  prrjjapse  uf  tbe  iria  and  ritrfooL 

lu  olden  limes,  it  waa  thought  that  ^rery  soft  and  lluid  cataractj^  could  be  sucked  out  tbfoafl 
a  ft n e  Vi  1  te  \ !i I rtui n fed  i  b rc] u ^ h  1  h e  opened  Cii| n  11 1 e,  ( Stf^f'^- )  J j n t^f  r,  t h i ?« tt h  1  in.*!  furgrjt ten  " " » vd|«a« 
method'*  wEia  agiiiu  bnuiiilit  \[\i{Liiuijkr],  mii]  is  Kiiid  tu  wrill  huvy  adheivnis  In  tCuj^Uud.  [Kft^) 
1 1  \h  evide^ir,  hmvever*  thiit  fuitkruets  suiied  fur  fiuetion  will  be  erctcuaied  on  cTp^jtsing  tbe  cjtpidle^ 
fiud  .^f  iill  inuie  by  p[i:<hriiu«:  in  a  lini^  tube,  uud  bi.-nce  theee  will  not  be  much  left  to  i^uck  up  \  cem» 
quL'iitly  the  oin-nition  nmv  ^etl  be  cousideri^d  aa  a  liH^ar  eJilraeiioA  leitA  aritjicial  KihJr^^A 
It  appinir^  void  of  (ill  fu^aetieal  vidiiL\  even  if  wirb  it  there  he  mure  uttentiuu  paid  lu  dhidiugitw 
eap^ide  e£lt?naivt4y,  ^nJ  tbuii  uvutding  a  secoiidary  CuturacU 
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h  If  the  lens  ia  not  completely  softened  throughout,  if  a  soft  nuclear  or  a 
cortical  cataract  with  a  cheesy  or  waxy  nucleus,  or  more  especially  an  unripe  or 
partial  cataract,  exist,  there  is  no  diiSculty  in  the  performance  of  the  operation. 
Its  results,  however,  are  often  daogeroas,  as  from  the  swelling  of  the  pieces  of 
cataract,  intense  iritis  is  often  produced,  which  occasions  extensive  posterior  synechia 
or  entire  closure  of  the  pupil  and  secondary  cataract ;  it  often  also  progresses  to  the 
ciliary  hody  and  the  choroid,  and  interferes  with  the  functions  of  the  eye,  or  eve 
goes  on  to  suppuration  aDd  destroys  the  glohe,  under  the  form  of  suppurative  pai. 
ophthalmitis  or  phthisis. 

In  division,  the  action  of  the  aqueous  on  a  large  surface  of  the  divided  lens  causes  great 
■welKng ;  but  in  linear  extraction,  the  shape,  direction,  and  position  of  the  incision,  as  well  as 
the  escape  of  the  aqueous,  which  causes  contraction  of  the  pupil,  greatly  hinder  th^  spontaneous 
eTacaation  of  the  denser  portions  of  cataract,  and,  moreover,  do  not  permit  a  complete  breaking 
up,  and  subsequent  scooping  out,  as  a  large  part  ^f  the  interior  of  the  capsule  is  inaccessible  for 
instruments.  If  the  cataractous  remains  adhere  to  the  capsule,  thcj  can  not  be  detached  without 
emplojing  too  much  force,  eren  at  the  places  that  cun  be  reached  by  the  spoon ;  so  that  the 
diminution  in  size  caused  bj  the  division  is  more  than  balanced  by  the  irritation  following  the 
operation,  and  by  the  bad  effects  of  the  so  fVeqnentlj-occurring  prolapses  of  the  iris,  Ac. 

The  dangers  from  division  and  simple  linear  extraction  of  partly-disintegrated  cataracts 
may,  it  is  true,  be  lessened  by  combining  these  operations  with  a  preliminary  or  coincident 
iridectomj.  {Graefe.)  Still,  this  combination  is  but  an  imperfect  protection,  especially  in  dis- 
cission, where  the  whole  cataract  remains  in  the  eye,  and  some  of  its  fragments  may  be  displaced, 
fiUI  into  the  anterior  chamber,  Ac  On  the  other  hand,  in  linear  extraction,  iridectomy  has  the 
advantage  of  increasing  the  accessibility  to  the  capsule,  and  thus  favoring  the  complete  evacua- 
tion of  the  lens.  Still,  the  size  of  the  linear  corneal  wound  is  always  too  small  to  fully  answer 
its  purpose.  A  linear,  slightly  gaping  wound  of  the  cornea,  can  never  permit  the  spontaneous 
escape  of  a  consistent  cataract :  a  tpoon  is  required.  But,  from  the  position  of  the  wound,  the 
spoon  must  act  at  a  great  angle ;  it  can  only  seize  the  lens-matter  by  pressing  against  the  cornea 
and  iris.  The  less  Hrm  parts  of  the  cataracts  are  always  crushed  at  the  first  touch  of  the  spoon, 
and  a  considerable  portion  of  that  in  the  instrument  is  carried  off  by  the  edge  of  the  contracted 
corneal  opening.  At  the  same  time,  the  parts  lefl  behind  are  scattered  in  all  directions  through 
the  aqueous  chamber,  by  the  pressure  of  the  scoop  and  the  vitreous.  They  can  only  be  removed 
by  its  frequent  introduction,  which  is  very  irritating,  and  rarely  perfectly  successful,  as  the  pellu- 
cidity  of  the  particles  prevents  their  recognition  ;  and,  moreover,  the  danger  of  a  prolapse  of  the 
Tilreons  urges  a  speedy  termination  of  the  operation. 

These  objections  are  only  partly  overcome  by  making  the  section  at  the  outermost  border  of 
the  cornea,  or  even  a  little  beyond  it,  and  making  it  a  little  longer  by  using  a  broader,  lance- 
shaped  knife.  Experience  shows  that,  even  then,  the  angle  at  which  the  scoop  acts  on  the  lens,  as 
well  as  the  pressure,  is  still  so  grout,  that  the  lens  breaks  on  being  seized.  13ut  even  if  it  is 
brought  to  the  mouth  of  the  wound,  it  can  not  pass  until  its  size  is  diminished.  If,  however,  the 
nucleus  is  too  firm  to  break  up,  the  stretching  of  the  angles  of  the  wound  becomes  dangerous. 
Uoreover,  we  have  the  lever-like  action  of  the  instrument  causing  contusion,  and  often  prolapses, 
as  well  a«  inflammatory  cloudiness  of  the  vitreous ;  the  latter  does  not  always  recede.  In  considera- 
tion  of  these  points,  we  can  ascribe  no  true  practical  value  to  the  operation,  which  has  lately 
been  described  as  spooning  out  of  the  cataract,  and  has  been  advised  even  for  hard,  nuclear 
cataract  {Srhnft.)  It  has  indeed  found  but  few  friends,  as  the  experiments  made  with  it 
have  not  been  very  satisfactory.  (Moorcn,  Rothmund,  Grarfe,  Strffan,  Dantone.)  Even  the 
more  suitable  shape  of  the  spoon  {(Jritchett,  Bt>vman),  or  the  substitution  of  a  single  (Urnffr) 
or  double  hook  {A.  Wther),  which  have  rendered  possible  a  more  safe  and  certain  seizure  of  the 
cataract,  have  not  rendered  the  spoon-operation  more  popular. 

If  we  wish  to  remove  cataracts  from  the  eye  which  have  a  half-soft  or  nomially- 
consistx'nt  nucleas  without  leaWiig  any  rcmnins  In^hind,  and  without  injurious  liand- 
liiif^  of  the  eye,  the  wound  must  be  made  nnieli  longer  and  must  gape  wider  than 
can  be  effected  with  the  lance-shaped  knife,  and  the  desired  end  can  only  l>c 
attained  by  the  methods  employed  for  the  removal  of  senile  cataracts. 
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c.  In  <sit4racts  with  sclorosed  ijiieleu%  dlsd^on  is  in  itself  very  d\^tik\\  *«( 
^Xcciitioji^  since  tlie  nuck-ua  constantly  tiinis  it^sidt*  from  the  needle,  c*n  uccount  of 
tlio  livck  of  a.  resistant  sul>strutum,  and  ou  account  of  its  bardnesti.  lu  the  b'st  t^m 
we  only  succeed  in  Ijieaking  up  the  lens  lato  lar^^e  pieces^  which  then  iinHally 
excite  xt*xj  inteim^  iuflamniation  aiul  tlius  become  destructive  to  the  ghilir  la  tlvp 
gn*rtt  ttmjority  of  cases,  Depix^asion  was  formerly,  and  for  a  long  tijnt%  ti»cd  to 
dis|>lae4J  hard  cataracts  of  this  kind,  and  to  depress  tliom  in  the  lower  and  cmtcf 
part  of  the  vitreou&  humor  (depressiion  or  reeHuation)» 

Ttt  tUU  end  n  Btrmight  e&tai'mct  neodlo  it  ihravt  tfar^ufi^h  th«  Bclefm,  Into  the  a&t«iiar  vhm^ 
iHir,  isloiii;  to  the  tempooU  portion  of  the  ciliary  proocasim  and  pwi  the  pupilUry  mai^ 
thnnigli  the  p«n|iherj  of  tho  l^nn,  p^ihIkhI  along  as  far  lu  tbe  npptr  and  ianec  edg«  of  thtf  uplk 
foritDiua^  then  turned  flat  aver  tho  center  of  the  oatitriiut^  and  tlit^n  a  gentle,  grmJ nailer  tbcrtii^ 
ing  pTi.'fi.siire  is  o^cert^  upon  ttio  latter,  »a  that  the  lenis  may  hci  looie^ed  frottt  it*,  ^^tittpetiob 
with  the  £0tin1xi  throughout  aft  great  an  exteut  A:»  poi^filble,  Thi*  being  done,  the  handle  of  tJ» 
ntHMlle  is  niieed  in  the  mtridian  pla^rio  of  the  i>ointi  of  tiatrance,  and  thnn  the  imbnrAct  wLtJj  tbo 
^psule  is  depreifteti  into  th<;  lower  mnl  outer  i^ftrt  of  the  vitreous  humor.  By  a  flight  tiiniui| 
of  the  nuedle  ui>on  its  axif»,  the  point,  which  ea«ily  catchc*  in  the  depreoHed  portion*  of  fc^ 
eataraotf  Ijccoines  free,  and  can  be  dravfo  flatly  from  the  wound  without  ilanger  thit  in  this 
matignvcr  the  cat&ra«t  will  fallow^  and  ruibeh  a  ntpot  in  whioh  it  may  clei^ve  leu^  clcimlj,  a 
Ooidd  even  endanger  the  vasaukr  tlRsueii  of  the  globe. 

T\ih  proeedttrr*  is  still  applicjil>le  in  ca&esi  of  a  very  large  sclerosed  nucletMi,  and 
pr^iportionately  tliru  but  tou^h  eorte.\.  In  a  very  thick  corricjil  layer,  espt*ciHVIy  if 
itbsTjfti  depression  ha^i  tlie  dlsadviinta^e,  that  the  larg&^t  part  of  the  coru-l  i» 
strip[>ed  off  in  its  entrance  into  tlie  wound  of  the  vititiou^  that  is  to  any,  nimaito 
behind  in  tfio  posterior  chamber  andtln^n?  eaus<«  the  Jianie  dan*jers  which  mtikt-  m 
fear  ths*  illseission  of  senile  catiiract,  'Vlu*  ehief  dan^r,  liowever^  lies  in  chronic 
inflammations  of  the  choroid  of  manifold  character,  which  are  excited  by  the 
dislocated  mickus  as  a  forei^^n  body,  often  do  not  appear  until  weeks,  months,  and 
even  ycai-s  have  elapsed,  and  destroy  the  j^lul^e,  usually  with  very  great  and  tedious 
sufferings,  and  even  often  affect  the  second  eye  sympathetically. 

In  view  of  all  this,  extraction  appears  as  the  only  justitiable  method  for  such 
cataracts.  If  this  method,  however,  is  to  be  less  dangerous  than  discisiou  and 
depression,  the  extraction  of  the  cataract  must  be  effected  by  the  nmscular  pressure, 
and  can  only  be  assisted  by  careful  manipulation.  It  is  further  necessary  that  the 
stripping  off  of  the  disintegrated,  or  still  normally  consistent  cortex,  be  as  little  as 
pos.sil>le,  and  that  all  laceration  of  the  parts,  particularly  of  the  angles  of  the  wound, 
be  avoided.  These  demands  can  only  be  satisfied  l)y  a  wound  in  the  pcripherical  zone 
of  the  cornea,  or  in  the  most  anterior  scleral  margin,  a  wound  the  plane  of  which 
cuts  the  corneal  axis  far  in  front  of  the  center  of  curvature  of  both  surfaces  of  the 
cornea,  at  almost  a  light  angle,  and  thus  fixes  the  limits  of  a  flap,  the  base  of  which 
at  least  corresponds  to  the  etpiatorial  diameter  of  the  nucleus  of  the  cataract,  and 
which,  at  the  vertex,  allows  of  a  gaping,  corresponding  to  the  axis  of  the  cataractous 
nucleus. 

The  tnnverse  diameter  of  the  crystalline  lens  is  at  most  10  millm..  the  axis 
4  millms.  long  {Ilenh').  The  horizontal  perimeter  of  the  lens  should  hence  I»o 
reckoned,  in  the  maximum,  at  less  than  23  millms.  If  it  were  a  question  of  removing 
completely  every  cataract  from  the  eyes,  without  laceration  of  the  angles  of  the 
wound,  and  without  stripping  off  the  cortical  layers,  the  length  of  the  section  n)u*t 
at  least  e(pial  more  than  half  the  axis  of  the  traasversc  diameter  of  the  ku^,  aud 
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therefore,  for  the  largest  cataracts,  reach  12  millms.  In  practice,  however,  this 
demand  is  modified  by  the  quality  of  the  cortical  layers.  In  fact,  a  cataract  inclosed 
in  the  uninjured  capsule  may  be  evacuated  through  a  much  smaller  opening  with- 
out any  dangerous  laceration  of  the  edges  of  the  wound,  since  the  soft  cortex 
yields  easily,  and  the  cataract  stretches  thus  somewhat  in  length.  If,  however,  the 
capsule  remains  behind  in  the  eye,  the  cataract  does  not  reach,  in  its  entirety,  the 
wound  in  tlie  sclera ;  a  part  of  the  superficial  soft  cortical  layer  is  rather  always 
stripped  ofE  at  the  edges  of  the  wound  in  the  opening  of  the  capsule  and  at  the 
border  of  the  natural  or  artificial  pupil.  If  the  cortical  layers  are  still  of  normal 
consistency,  a  large  portion  of  them  remains  adherent,  in  the  form  of  a  shell,  to 
the  inner  half  of  the  capsule,  and  only  the  nucleus  comes  out  In  every  case, 
therefore,  the  cataract  is  rendered  considerably  smaller  in  the  relative  dimensions 
before  its  exit,  which  admits  of  a  diminution  in  the  length  of  the  wound.  Among 
a)x>ut  three  hundred  and  fifty  extracted  cataracts,  preserved  in  a  weak  solution  of 
alcohol,  were  only  two  deep  coffee-brown  nuclei  divested  of  the  cortex,  the  equato- 
rial diameter  of  which  measured  7. 6  and  7. 4  millm. ,  the  axis  3.5  and  3. 2  millm.  Only 
a  few  of  the  remaining  nuclei  approached  these  dimensions,  the  rest  were  much 
smaller.  If,  therefore,  we  wish  to  avoid  the  laceration  of  the  angles  and  edges  of 
the  wound,  the  length  of  the  wound  must,  in  all  cases,  be  a  little  more  than  9.4 
millm.  If,  however,  we  wish  to  extract  the  cataract  easily,  and  diminish  the 
stripping  off  of  the  cortex  to  the  minimum,  an  enlargement  of  the  length  of  the 
wound  is  urgently  demanded  on  account  of  the  stiffness  of  the  cornea ;  the  wound 
y  should  not  measure  less  than  10  millm.,  in  order  that  a  sufficient  gaping  in  the 
middle  of  the  flap  may  Ije  rendered  possible. 

The  opening  in  the  posterior  corneal  surface  now  measures  in  the  middle  about 
11  millm.  {Ed.  Ja^yer.)  With  a  radius  of  curvature  of  6.7  millm.,  the  length  of  a 
meridian  of  the  posterior  corneal  surface  would  be  estimated  at  about  13  millm. 
A  section  running  in  the  hoiizontal  meridian  of  the  eye,  bisecting  the  internal 
surface  of  the  cornea,  must  therefore  create  a  wound  whose  circumference  mea- 
sures a])out  20  millm.  Such  an  opening,  however,  so  far  exceeds  the  horizontal 
circumfcix'nce  of  the  lens,  that  from  the  side  of  the  cornea  no  serious  hindrance 
can  result  to  the  exit  even  of  very  large  cataracts. 

In  fact,  such  a  section,  for  the  purpose  of  an  extraction  of  cataracts,  has  been 
pro|)08ed,  and  with  it  also  satisfactory  results  have  been  obtained  in  a  number 
of  cases  (Tranverse  extraction,  KiicMer). 

It  is,  however,  evident  that  the  cicatrix  of  a  wound  passing  transversely  across 
the  pupil,  must  very  considerably  diminish  the  power  of  vision  in  the  operated  eye. 
In  addition,  it  happens  that  the  power  of  gaping  of  an  incision  running  in  one  of 
the  greatest  circles  of  the  ideal  corneal  globe  is  very  small,  on  account  of  the  stiff- 
ness of  the  corneal  substance.  Hence  only  a  very  small  zone  of  the  iris  is  laid  bare 
in  the  wound,  and  as  the  remainder  is  at  the  same  time  pinned  between  the  cata- 
ract and  posterior  corneal  surface,  must  experience,  relatively,  a  very  considerable 
stretching,  in  order  that  the  cataract  may  come  out  through  the  pupil. 

An  ixtnKition  of  the  cataract  in  this  way  cannot  be  effected  without  stripping 
off  a  good  deal  of  the  cortical  layers.  Furthermore,  it  is  to  be  considered  that 
the  cataractous  nucleus,  in  order  to  i-each  the  wound,  must  comi)letc  an  almost 
right-anirled  rotation  around  its  tranverse  diameter,  which,  with  the  greatness  of 
the  resistance  oi)po8ing  such  a  movement,  is  only  possible  by  the  aid  of  violent 
manipulations,  and  must  usually  ]>ring  along  with  it  a  crumbling  of  the  superficial 
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sontfiA^lmt  tlu*  iiknc"  of  tin*  indtgtMJ  in  mi  I  In?  gn*at****t  diiim«irr  of  the  carnt«*  In 
hawtvpr,  Ihttt  Un?  t^ftUimet  miiy  bf  rfiuo^'wl  from  tlio  ej^e  witboiat  r*'Tj  *^tr 
nitatli^n,  tlvf  s«*clh>n  um?*!  fall,  iii  Stn  (?ntlrv  l*?T»fe*th,  iM^^twircffi  fhr  Mckiml  l»fiii« 
UiK  LH^UfUor  of  the  intrli  ti^     Tlir^  )i*n0,h  i>f  au  inc^ofl  |l«piiiife  tinrtvagb  tB> 
[tiMiit  of  curvalim*  wlih-li  i»<  Hti  far  flii^ttBt  from  tlli  'mt^  wf  the  cufoen, 
huwevtr,  hv  nmHul(tHHljl»^  than  in  i^quiiid.     A  por^ilv^rml  «*m«il  h 
yvhkh  fthfnikl  mlmH  of  tht*  Ima  cammg  milt  irltli  atbtj  stti«U  r^^tlcm. 
lipnw  lio  in  f>ne  of  tlir  lar^^  Afgnn^^it*  of  iin  idi*!   c«lnl^Jal  glolm,  l^wt  jiiiN 
tho  axis  of  th*»  romprt  at  nlinost  rt  ngtit  angflr,  far  in  (ami  uf  tlie  opntLf  of 
tnrr  of  the-  poatt-rior  ^urfs^^L*  af  !(u?  rtinu^  ami  Iht^rrfim?  form  tike  iu^  of  u 
of  ft  drclp. 

A  f*ut^M  mmsioii  mimtu^  tn  tU  ■  cirol»  of  origin  af  ttiu  ligtuueiittim  pcctij 
Htid  l>iM.*r!ini?  T^  pi'iM^hes  wirh  ti  mdiit^  of  the  wliole  ciixrle  of  iin«^ii  «f  i.*5 
tUe  lt*D|ffU  ol  ntnmt   17  iiitUin,  tliT.*f<ir*i  ^iVi*?i  uj*  u  ivoufid  Willi  b  oinmrnfi 
tar  (L\ewtliiig  the  horkontiil  circunif«*n'ii<*  of  the  larpji^t  Vf».      TTie  rt**i' 
whir}!  [t*  o\t]nm.^\   m  NUi'b   a  ciirvtsl  inr-lsStin  to  tht*  *'Xit  of  ihe  i"«f  ^o^n  ^ 

ftninii,  ftlupf  thn  ftlrr^ndy  ItuiifM  flap,  liy  ronton  of  if*  hdj^ht  and  UprnJili 
y\rU\  t<i  the  prtiSiHurt^  of  the  cntjimct   i^n^iig  forward  frutn  tli«Titn90U> 
half  of  the  iris  ia  alir-ndj  dqirivrd  of  itr^  mipiiort,  hmer  ii  rorrraifKiiicHng  <i 
of  thf*  |>npil  may  oe(!fir  without  ftHT  i^onsidcrahk'  lAWjution  of  the  im     Sudiii 
incij^im  K  howevt^^  rt^d**rt'd  vnrv  di(!iruU  hv  thtMiiiftiointnil  ly^lationn.    Tb   -  ■  ^^V 
port  ton  of  tht^  ina  and  h?a<i  pmjwti?  I'Diisitlenihly  Ix^yond  tho  plane  of  «n^ 
lil^tiuu'Utuin   pt'Hinatum.      Thi'    kiiifu    niti»t.   Itrnct*    Lit*   mtrodticrd    in   1 
lhnm;ih  the  antmor  fhaniker^  tind  must  punh  back  tlit^vt'rt^x  of  the  knii  i» 
jH  I'slt,  by  which  means  tht^  fwripherical  portion  of  Iht*  iris  Is  eajdly  carrif^i 
the  Ddg€  uf  the  kiufL'.     3torcover,  an  ineklon  ninning  in  thi^  circle  of  oapo  of 
l};4flr>n^ntwm  jtoctinatuni  proKupiKmcsi  an  «nrinuinonly  hroad  wcmnd  ;  the  • 
pfl^'e  of  tho  wonnd  niuht  full  for  about  I  niiUm,   in  tUo  si^kra  and  Hnihus  riniji 
1ivMl5^J»  sin<v"  thf'M^lcnil  lionlfT  n-iifhiH  ]>i*n'q>tib]y  fjirth^^r   fonvjird    tut  tin  ijiiitiif 
jfinfiO'c  iii  tU^'  c'lmn^a  thun  on  ilw  ]Ui>t''rUtr.      Moi^'uvir,  ptisitivc   di^:idv;iN(:i;.^^  aft  ( 
ulsii  atlarhitl  to  j^udi  »  inuNimuiu  flup  iuci'^ion*     Its  jmriitinn    and  emmiiipfh  |»wt 
of  pijMn;^  tak«  away  evi^ry  snpjjort  fnuit  tht*  wnti^riur  t^ortion   of  the  jjuuik  tbt 
hilttT  nifjtnri'i*.  nsit  is  t'\[xj>.i'd  tt?  thit  on  tin?  ]>ft^?vun*  of  thf  vitrt'ous,  and  IihjUw 
smoiiH  iosst^  of  ttic  liittiT  tin  id;  often  fnoui^h,  n  purl  ion  of  ttie  er(r|?n>i  Titrmni  t^rvm 
t'vjotiuti  d  h'Tori'  the  ralHrjici,  and  llirn  niakn'^  the  rxtmetiou  of  th<*hilt<^r(  \tnw'lf 
dilliiultH  ^nai  thiiMx  iihnti^t  iM^]H}ssib|i',     n.side^  thi.'i,  ttie  in^,  after  the  opemriiHK  ii 
pn-hi^l  into  tlie  wouml  )»y  tlie  vifn'onj*  JMituor  pn^ssin;*'  fimvunL  and  tliu'*  a  i^i  iH'Tilif 
very  extensive  prohifi^'-'of  the  ui^  i»i>erMsioneil,  \iliieli  not  tmiy  hiodtTs  tin  iirMltD| 
of  the  wimnd,  luit  h  in  a  j volition  to  (^ndantjir,  in  u  ]i]^h  dejjrtv,  the  suetei^Mif  tli' 
ojMinvluai,  by  (^xeilin^f  violent  inthttmnatltin,  antl  by  dfsturti^in  ami  di^plmniJflt 
iif  Hn*  ]iu|iJl.     We  Clin  <Mily  partitdly  oliviatr  tle'^te  drrnvl»at^ks   by  nndert.kkin^' th* 
o|ieraiTntMin<lrT  dt.'e[>  anaesthesia  (»f  th  *  ptitieiit^  and   Uy  e\ei*<ion  i>f  a  Ijfiuil  |>icci 
ol  iHn  {Jartiffuffti). 

Ui  nee  tt  iippi-ars  niunt  advisable  to  limit  tliy  liei^^ht  and  breadth  of  th  ■  flap,  W 
the  (dt  tned,  estnhbstii'd  measure. 

At  ;iny  rat;',  a  tlap  wliose  internal  cdire  is  distant  about  half  a  niillm.  noin  in? 
circle  of  oriLTin  of  tlu;  li^aincntnni  pectination,  and  in  wiiicli  both  auLrl*--  «»t  ili? 
\vt)ini(l  arc  situated  in  tlic  lnjrizontal  meridian  of  the  cunica,  is  suthci.nt  to  « xtrud 
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eren  very  large  cataracts  nnder  8li<?ht  resistance,  as  a  rule,  even  by  the  pressure  of 
the  vitreons  humor  alone.  In  cataracts  with  smaller  nuclei,  and  pulpy  or  fluid 
cortex,  the  points  of  entrance  and  exit  should  fall  at  some  distance  from  the 
horizontal  diameter  of  the  cornea,  and  thus  the  height  of  the  flap  be  shortened. 
Such  a  flap,  of  slighter  breadth  and  height,  affords  the  important  advantage  of  an 
easier  adjiLstment  and  surer  healing.  Besides  this,  the  support  which  the  iris  and 
zonula  find  in  the  broad  periphcrical  border  of  the  wound  is  usually  suflicient  to 
prevent  prolajises  of  the  iris  and  vitreous  humor  during  and  after  the  ojx'ration, 
therefore  makes  it  unnecea%ary  to  excise  tlie  iris,  which,  especially  in  young  persons, 
not  only  is  of  cosmetic  importance,  but  also  increases  somewhat  the  functional 
activity  of  the  eye. 

The  flap  extraction,  with  the  curved  section  of  the  cornea,  as  has  long  been 
practiced,  is  a  tolerably  dangerous  undertaking,  and  demands  a  very  sure  and 
practiced  hand,  as  well  as  an  exact  knowledge  of  all  possible  accidents,  and  the 
means  necessary  to  avert  them ;  therefore  a  rich  experience,  if  a  satisfactory  result 
is  to  be  expected. 

Iritis  occurs  much  more  frequently  than  suppuration  of  the  cornea,  after  flap 
extractions.  Slight  iritis  almost  always  occurs.  In  most  cases  it  leaves  behind 
partial  cicatricial  retractions  of  the  pupillary  margin,  and  partial  attachments  of  this 
to  the  remains  of  the  capsule,  which,  however,  usually  cause  but  slight  impainnent 
of  vision.  Quite  often,  however,  the  proliferating  process  is  very  intense,  and  causes 
extensive  post<?rior  synechia  or  complete  closure  of  the  pupil ;  not  unfrequently  it 
extends  to  the  ciliary  processes  and  the  choroid,  and  impairs  the  functional  activity 
of  the  eye,  or  even  causes  atrophy.  Sometimes  the  process  assumes  a  suppurative 
character,  and  the  eye-ball  quickly  atrophies,  or  is  destroyed  by  phthisis  after 
anppunition  of  the  cornea. 

Tills  destructive  iritis  rarely  appears  till  after  the  second  day ;  it  is  usually  first 
discovered  from  the  fourth  to  the  tenth  day,  or  later.  It  is  much  to  be  feared  when 
the  nucleus  is  hard  and  large,  as  well  as  when  the  evacuation  of  the  cataract  is 
diflUcult  on  account  of  insufticient  size  of  the  corneal  wound,  or  from  cicatricial  or 
simstic  contraction  of  the  i)upil,  and  causes  tension  or  bruising  of  the  iris,  and 
also  where  the  manipulation  was  rough,  or  repeated  introduction  of  the  spoon  was 
necessary  for  the  removal  of  the  cortical  masses.  Tlie  usual  cause,  however,  is  the 
retention  of  large  pieces  of  cataract,  or,  still  more,  of  a  thick  layer  of  normally 
consistent  cortical  substance  attached  to  the  cai)sule,  and  capable  of  swelling.  These 
usually  i)roliferate  luxuriantly,  and  to  the  mfchaitlcal  irritation  of  the  swollen 
particles  add  tlie  vital  irritation  of  inflamniaticm  {Grnefe),  thus  in  a  double  manner 
exciting  the  iris  to  reaction.  Beside  the  results  of  uveitis,  there  are  extensive 
secondary  catanicts.  Sometimes  the  immediate  and  chief  causes  of  iritis  is  a  ])ro- 
lapse  througli  the  flai)-wound,  and  consequent  adhesion  and  bruising  of  the  iris. 
Tlien  the  process  quickly  becomes  chronic.  Excei)tionally,  it  is  accompanied  by 
seven*  ciliary  irritation,  and  it  may  then  endanger  the  second  eye  sympatlietically. 
{Critrtiett.) 

Tlie  dangers  resulting  from  mechanical  irritation  in  flap  extractions,  as  in  other 
cataract  oi>erations,  may  be  lessened  by  perfonning  an  iridectomy  several  weeks 
previously,  or  at  the  same  time.    (  Wenzel,  Kkhter,  Graefe,) 

For  we  than  considerably  increase  the  niiace  for  the  escape  of  the  cataract,  and  avoid  bruising 
the  iri«  and  stripping  off  the  cortical  substance.      If  the  pupillary  margin  has  been  already 
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broliof!  Ijy  the  etoikping  ootarbot,  we  may  remoT*  tbw  injat«d  portion*  and  prereot  iti  iffK*^ 
the  healing  proocBi*.  Moreover,  w*  facilitate  th^  »00f»«  to  wiy  rttained  portions  of  eiltnclH 
and  mre  often  eti*bledl  to  remove  tfaem  with  tho  icoop  without  injury  to  the  parU.  Hut  if  por* 
tiotiw  of  thecftt*rat't  miut  still  be  left,  the  diminution  of  th«  poiJiti  of  contact  witi  th*  irii^ 
and  it*  rfilflxation^  decidedly  de<5TeA*e  the  imtfttion.  Besitlea  all  this,  eitetwdve  prolafwof  the 
irU  i*  n voided,  and  in  a  wirle  pupil  a  pa^rtiiJ  cicatricial  (Mmtractimi  of  the  bofdei*  ot  a  pAciy 
po8t*!d<ir  fejueohia  cannot  catite  no  much  injoiy  ai  if  the  pupil  it  of  uormal  ttM ;  and  afkr  i 
large  iridectomy,  a  complete  oImutd  of  the  pupil  does  not  oooor  so  readily  aa  if  t^  ottml 
Bone  of  the  inn  ia  entife. 

According  to  the  ttbove,  the  combined  operation  is  urgently  indicntod  In  ctUr 
rarts  with  pulpy,  ehiaky,  or  normally  cousi^U^nt  cortices,  wliicb  are  sdhemit  talhi 
capsule,  whi'n  tlit?  pupil  dilate «  bnt  silightly  on  the  oso  of  atropine,  &eu1  hcpif 
tlin^att^na  to  offct  gruat  opposition  to  tlie  escape  of  the  nUamet ;  wb<-ii  the  c&mtA 
wound  irt  too  small,  and  the  escape  of  the  Itns  h  difficult,  or  the  iHn  hai  1>M 
bruised  -but  particularly  when,  from  any  cnuee,  portions  of  I  hi*  i -attract  are  left  b 
the  eye.  (vl/'/^j  It  in  also  well  to  perform  an  iridic tomy,  when  tho  ic^neiml  ^^t  d 
the  patient  or  of  the  eye  ia  not  faYorablo  to  the  heaUng  of  the  wonad* 

It  ih,  however,  gt>mg  too  f».t  to  aay,  aa  aome  do  (Sfimrtn)^  that  Iridectamy  ahonld  befX'^ 

fortiit^il  ill  ifU  cfLBLt*  of  dap  extraction.  Under  favorable  gonoral  atid  IocaI  nrnd^tiidi*  ud 
Bucci-snfnl  tfdrmiuation  of  the  operation,  the  dangers  of  tap  etttarfitiuu  are  not  atiffiriMii  (« 
oonnttrhalatice  the  diiadi'aniagei  to  vision  from  a  broad  artiticial  pupil ;  for  with  ftt«| 
lllumixiniLon  the  latter  caupOA  painfiU  dajcxllng^  and^  in  proportion  to  it*  s|*e,  ifiar«ua  lb 
circlea  cif  diti|H^tBbn  that  fall  on  the  retina,  which  tfi,  of  oonrse,  doubly  felt  from  Uw  caltei 
ahntincL':  of  accommodatjon.  The  deameia  of  eccetitrie  Tiaiofi,  Mid  the  cap^oitj^  of  th*  |«tiB4 
for  neemg  around  him,  when  be  wearfl  ipeofcaolea  {f^ratfth  *^  miicb  impaun^^  fur  the  devia- 
tion ijf  Ji]u.r;,'iiiit!  liiya  beeomcii  very  evjik^ut^  on  uuoootnt  of  the  duficient  arreat  of  the  raji  t^ 
th«  iri^ 

Quite  recently,  tnjfjtmy  (he  viirtuitJf  Iihh  becti  recommended  a«  a  snbstitiite  for  iridectomy. 
The  results  attjiined  by  it  entitle  it  at  least  to  trial.  It  is  thought  that  the  dangers  of  second- 
ary cataract,  iritis,  closure  of  the  pupil,  choroiditis,  and  even  imfavorable  healing  of  the 
cornea  may  be  greatly  lessened  by  it,  and  that  the  optical  effect  is  much  better  than  by  any 
other  operation.  Immediately  after  the  escape  of  the  cataract,  the  puncture  should  be  made 
with  a  needle,  by  passing  it  through  the  posterior  capsule  at  the  center  of  the  lenticular  fo«a 
The  immediate  result  is  the  escape  of  some  \ntrcous  into  the  aijterior  chamber,  a  slight  dilata- 
tion of  the  puj)il,  and  a  bulging  forward  of  the  previously  relaxed  cornea.  At  the  same  time 
the  caj^sule  changes  to  a  ring-shaped  pad,  and  is  removed  from  the  region  of  the  pupil,  whicij 
then  appears  quite  clear,  and  permits  considerable  sharpness  of  vision.    {Haxner.) 

The  size  of  the  artiticially  produced  prolapse  of  the  vitreous  does  not,  however,  lie  entirelr 
in  the  hands  of  the  oi)erator,  and  as  a  large  prolapse  easily  occasions  injury  to  the  eye,  the 
method  seems  hazardous. 

Others,  who  consider  the  retention  of  portions  of  cataract  as  the  source  of  all  danger, 
advise  the  extraction  of  the  cataract  and  capsule  entire.  {PageuMecht-r.)  This  sometimes  suc- 
ceeds very  readily  in  cataracts  far  atlvanced  in  retrogressive  metamorx>ho8is,  whose  capsnirt 
have  btcome  tough  and  hard  from  calcareous  deposits,  and  are  but  slightly  attached  to  the 
lenticular  fossa.  In  primary  cataracts,  on  the  contrary,  such  attempts  are  difficult,  as  maybe 
readily  conceived  from  the  rules  of  operation  above  given.  We  first  require  a  large  inciaion 
downward,  to  comprise  half  the  circumference,  and  to  make  it  longer  ;  this  should  \re  beyond 
the  mar^'in  of  the  cornea.  To  facilitate  still  more  the  access  to  the  lens,  a  large  jwrtion  of 
iris  should  be  excise  I,  and  any  existing  adhesions  of  the  pupillary  margin  to  the  anterior  cap- 
sule shoultl  be  broken  up  with  a  hook.  If  the  lens  cannot  now  be  luxated  by  a  slight  pressure 
on  the  anterior  scleral  zone,  a  spoon  should  be  passed  behind  it,  and  it,  with  its  capsule,  should 
bo  thus  extraet«-'d.  If,  however,  the  zonula  is  too  Hrmly  attached,  it  should  be  first  loosened 
with  a  hook,  so  as  to  free  the  capsule.  Since  the  danger  of  large  prolapse  of  the  ritreous  is 
increased  by  this  manipidation,  perfect  anaesthesia  is  considered  indispensable,   in  spite  of 
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which  thii  accident  cannot  be  wholly  avoided,  and  may  prove  very  injurioas.  If  by  thii 
method  we  do  etcape  secondary  cataracts,  this  advantage  ii  folly  balanced  by  the  frequent 
oocairence  of  inflammatory  cloudinens  of  the  vitreous,  which  requires  months  to  clear  up,  or 
may  never  pass  away.  Attempts  have  not  in  fact  proved  very  inviting.  (Knapp^B  erginann^ 
Wteker^  Strffan.) 

Tlic  chief  danger  of  the  fiap  extraction  with  the  corneal  section  lies,  however, 
in  suppuration  of  the  cornea.  This  is  caused  sometimes  by  awkwardness  of  the 
operator,  but  chiefly  by  too  small  and  too  oblique  an  incision.  An  incision  which 
is  too  oblique,  splits  the  cornea  for  a  distance  into  two  very  thin  lamincc,  and  the 
conditions  for  their  nutrition  are  very  unfavorable.  Moreover,  the  inner  edge  of  the 
wound  under  such  circumstances  narrows  the  opening  very  considerably,  anil  is  put 
yery  mucli  on  the  stretch  during  the  exit  of  the  cataract,  and  is  not  uncommonly 
torn,  which  renders  an  immediate  healing  very  diflicult,  without  regarding  the 
mechanical  irritation  of  the  wound.  In  other  cases,  the  suppurative  inflammation 
is  caused  l)y  restlessness  of  the  patient  after  the  operation,  particularly  by  forcible 
opening  of  the  already  adherent  flap,  in  consequence  of  accidental  wounds  or 
momentary  increase  of  the  intraocular  pressure  in  coughing,  sneezing,  etc.  The 
patient*s  constitution  also  exerts  an  influence.  According  to  experience,  phthisis  of 
the  cornea  is  more  thretitening  in  persons  in  whom  wounds  of  other  parts  of  the 
body  easily  take  on  a  suppurative  action  ;  further,  in  people  with  a  rigid  strlera  and 
atheromatous  vessels,  and  in  individuals  of  a  marasmatic  tendency,  who  have  been 
weakened  by  age,  disease,  misery,  depressing  mental  affections,  etc.,  and  who  have 
a  toneless,  ^^-ithered,  faded  skin,  covered  by  dry,  cracked  epidermis.  {Oraefey 
Mooren.) 

Iji  In  the  majority  of  cases,  however,  the  operation  itself  is  the  cause  of  the 
suppuration,  since  it  makes  its  apfK'arance  after  the  best  executi^d  flap  extractions, 
with  the  best  behavior  on  the  part  of  the  patient,  and  under  apparently  the  most 
favorable  conditions. 

I  Its  principal  source  is  then,  witfiout  doubt,  to  be  sought  in  the  incomplete  adap- 
tation of  the  edge  of  the  flap  to  the  peripherical  border  of  the  wound.  As  else- 
where, so  also  with  the  cornea,  an  exact  coaptation  of  the  raw  surfaces  is  the 
indis|x*nsable  condition  for  their  direct  reunion.  Tlie  danger  of  suppuration  is 
relatively  so  much  the  greater,  the  more  unfavorable  the  conditions  are  for  the  cor- 
rect positicm  of  the  flap,  the  more  the  vitreous  humor  is  evacuated  in  the  operation, 
and  the  greater  the  change  of  curvature  of  the  anterior  surface  of  the  glo!)e  caused 
by  it  Ix^comes ;  further,  the  more  extensive  but  especially  the  higher  the  flap  tlius 
formed  is,  and  therefore  the  easier  this  can  yield  to  the  pressure  of  the  contents  of 
the  glol>e  acting  on  it  from  ])ehind.  Furthermore,  the  direct  reunion  of  the  flap  is 
often  hindered  by  the  intervening  of  parts  of  iris,  of  vitreous  humor,  of  remains 
of  capsule  or  of  cataract,  and  thus  tlie  phthisis  of  the  cornea  favored. 

It  is  considered  by  many  observers,  that  the  suppuration  of  the  cornea  is  always  secondary, 
and  connected  with  the  existence  of  a  suppurative  irido-choroiditis,  and  that  the  latter  is 
always  caused  by  the  remains  of  cortical  lens  matter  which  have  swollen.  (Arlt^  Afoonn.)  A 
careful  ol>Aervation  of  the  changes  occurring  in  the  eye  after  extraction  (Jacobaotiy  iSichel^ 
Pageiatrchrr),  has,  however,  proved  the  opposite  to  be  the  rule.  Moreover,  suppuration  of 
the  oomea,  with  complete  integrity  of  the  uveal  tract,  has  been  seen  in  the  cadaver  {Svhwriy- 
l/rr),  and  the  still  unclouded  condition  of  the  power  of  perceiving  light,  when  the  infiltration 
of  the  cornea  han  already  rapidly  advanced,  renders  the  assumption  of  a  suppurative  affection 
of  the  dee|>cr  tiMHaes  of  the  glolwj  not  to  be  thought  of  {Oraefe).  In  regard  bo  the  second  part 
of  this  opinion,  it  niunt  be  considered  that  the  phthisis  of  the  cornea  occurs  even  atter  com- 


t4^«tt)iir  fdlh  the  ciipiuk  from  tbe  eye.    It  ba«  aUc^  Umu  i»biarY«4  oooe  in  an  «je  wbkb  tiu 
dMlitiite  o£  irU  ( fVVrH/r), 

Thtf  auppunvtion  of  the  cornea  bcgine  m  tlic  margins  of  the  wouiid,  whkl\  i(Kia 
beconit^  doirtly,  aD<l  3wpU  with  purukiit  priKliietj^,  Tlir  iuiSltrotiaii  then  pn>nwdi 
friHu  tlipimglesof  the  wound  to  the  periphrrintl  portitjns  of  that  iM^is;!!!!.-]!!  nf  tli« 
coniuJi  vvhit'h  hiv*  not  been  indeed,  so  thttt  a  circular  band  of  puruU^it  ioliUmtitni 
aplH.'ai'H,  witlim  which  the  corneal  tissue  eteem«  at  tinit  oaly  Elightl|'  cltmdy  nod 
swolh'tii  but  ra|jj<liy  asHUme^  the  yellow  cjolor  of  jiui  and  disiwjJviat  witfa  fx»ttfliikr 
ablf  MwrUing.  It  then  comes  away  in  sihit^  at  ii^  ikntikM  to  a  doift  i»f  eiutigfe^ 
which  dropsy  nf£  \ih  a  w^hole.  Th«  globe  b  tbeu  dtotnijed  bf  stipptinillYe  |»iiO|ik^ 
thalmitiB. 

8tiU  the  HUppurBtion  is  tometixucs  limited  to  the  ninrgiiiB  of  tbt*  wound,  otsi 
nioziit  tx  cnnmmiten^jed  lifmd  of  pmi  maj  be  deTeloped*  In  favonibk*  aam:3  iIk 
proci^st^  may  then  agaut  rei'tede,  so  that  the  ed^^  of  the  wound  may  biml  bj  4 
cicatrix  of  varying  eAtt*nt.  Much  tuvru  otteu,  however^  the  iiiiluiiitnatioa  w^m 
advanecs  iiiirler  kvicIl  eonditiuii^  to  tlie  u'^ti<,  and  then  Co  the  doi!|i«r  tianis  of  Cb 
t^ye.  Atixtphy  nl  the  gh>)te  la  thtm  fj^'/jut^ntly  the  resmlt,  and  in  ^Mtt  tatg^qiUBi' 
litiesi  of  piLs  e^ist  futliu  interior  of  the  eye^  a  suljstiqueni  suppuration  of  the  et>nK», 
partial  or  eiitins  t>ecarsj  with  couaecuti%*e  phthisis  bulbL     (Gra^f^^  Jiiiy^ht^M.^ 

In  Tery  r&ra  caa««,  a  dente,  purulent^  ji'Uow  mtiltration  h  gud  to  Im  mtfi  witk  ai  tliir  ttd«f 
ih«  Mfi^ad  or  tJiirt)  week  nt  ooe  point  in  tbe  i^^outift,  oJid  sooa  rle«ctroy«  ttic  iiorl»«a  hfll^H^ 
exi^mUm  to  the  entire  ^Ap.  Thin  affepatton  In  lAiit  to  beKin  with  morawkiif  iMMfibiUlf  Mi 
■welling  ot  tbe  uoDjimuiiva  aad  maou  bticotiie«  invoiced  by  a  «appurativ«  irliiiL     (C?fiaq^> 

lit  ordiir  to  prevent  tlie  suppuration  of  tlie  egmea  occainioned  by  the  ineomplcfie 
coaptation  of  the  tlap,  an  iridectomy  doe^s  ni>t  ^ullice.  We  tihouLd  eipe^^i.  just  u 
little  from  a  union  of  the  two  edges  of  the  wound  by  sutures.      (  WiUiuvm.) 

The  indication  is  rather  towards  lessening  the  gaping,  that  is  to  say,  the  incirjion 
should  be  as  sliort  and  linear  as  possil>le.  The  necL*ssary  length  of  the  wound  is, 
however,  determined  by  tlie  horizontal  diameter  of  the  nucleus  of  the  tmraraet,  and 
cannot  be  shortened  without  causing  other  iuiportant  drawl)acks.  The  incision  in 
the  scleral  border  is  therefore  justified  from  one  i)oint  of  view.  The  circumfen-nce 
of  the  anterior  scleral  border  is  at  any  rate  larger  than  that  of  the  penplicrica 
corneal  zone,  and  a  curved  incision  made  in  the  first  will  with  the  s^ime  length 
represent  a  so  much  smaller  part  of  the  whole  circumference,  and  will  theivfore 
a})proach  its  chord  so  much  the  more,  the  further  the  jdane  of  mcision  is  removt-d 
from  tlje  cornea.  Still  this  advantage  is  not  obtained  without  a  sacrifice.  The 
slight  i)()wer  uf  gaping  of  a  flap-wound  removed  outwards  into  the  anterior  scleral 
margin,  in  connectiun  with  the  anatomical  i)osition  of  the  iris  and  cataract,  neces- 
sarily occasion  the  excision  of  a  corresponding  piece  of  iris. 

If  Ijy  these  means,  as  well  as  by  the  thorough  incision  of  the  anterior  capsule,  efcry 
impediment  to  tlie  free  exit  of  the  cataract  is  done  away  witlt,  then  a  slight  pressure  eivrted 
uiK)n  tlie  j>ortion  of  the  corneal  margin  opposite  the  wound  as  a  rule  suffices  for  the  evacuation 
of  the  c.-itaract.  As  the  vitreous  humor  presses  at  the  same  time  from  behind  forward,  *aJ 
the  cataract  is  therefore  affected  by  two  forces  acting  in  an  obliquely  opjHJsitc  direction  to 
each  other,  it  must  advance  towards  the  wound  in  the  direction  of  the  resulting  force,  antl 
pasK  through  the  latter  with  a  very  inconsiderable  rotiitioiL  If  this  maneuver  docj*  not  »t 
once  succeed  in  causing  the  exit,  the  cataract  may  be  extracted  without  difficulty  with  tbe 
I  peon  without  injury  to  the  iris.     The  instrument  may  be  easily  passed  in  a  straight  djrec- 
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tkm  from  the  wound  towardn  the  equator  of  the  lens  and  behind  it,  and  then  pashed  forward 
to  it«  opi>oiute  margin.  The  cataract  then  lies  in  the  hollow  of  the  inRtrument,  and  its  Bome- 
what  projecting  anterior  angle  embraces  the  equator  of  the  lens  firmly  enough  to  cause  it  to 
follow  itrt  course  outward.  The  lever  movement  is  here  very  slight ;  the  cataract  glides  away 
behind  the  iris  without  injuring  it  to  any  considerable  degree.  Even  the  more  compact 
oortiftal  layers  adherent  to  the  capsule  may  be  detached  by  the  edge  of  the  spoon,  without  any 
dangerous  pressure  upon  the  iris,  and  extracted,  and  hence  flakes  already  loosened  so  much 
tbe  more  easily. 

The  curved  incision  in  the  scleral  margin  and  the  expuUion  of  the  cataract 
through  tlie  pcriplierical  wound  renders  necessary  a  number  of  instruments  and 
manipulations,  which  are  very  different  from  those  employed  in  the  flap  extraction, 
and  hence  force  us  to  regard  and  descril>e  the  method  as  a  peculiar  one.  It  has 
been  proposed  to  call  it  the  '*  modified  linear  extracticm,''  "  extraction  l)y  the  peri- 
pherical  linear  incision,"  and  **  extraction  by  the  scleral  incision."  All  these  names 
are,  however,  l)ut  little  appropriate.  In  tlie  al^senc^  of  a  ])etter  designation,  how- 
crer,  the  name  "  extraction  by  the  peripherical  linear  incision,"  which  the  inventor 
(Ora^/f)  n*gards  as  most  appropiiate,  may  for  the  present  remain  in  use. 

Strictly  speaking,  from  the  reasons  above  mentioned,  this  is  not  really  a  linear 
wound,  even  when  we  consider  merely  tlie  extc*mal  edge  of  the  wound  and  entirely 
disregard  the  position  of  the  surface  of  tlie  wound  to  the  corneal  axis.  The  mis- 
take in  the  name  is  seen  in  a  still  more  glaring  manner,  when  we  observe  the 
internal  opening  of  the  wound  more  closely.  According  to  anatomical  require- 
ments, and  to  those  mechanical  conditions  which  admit  of  the  easiest  possible  ex- 
traction of  a  cataract,  this  should  be  connected  with  the  circle  of  origin  of  the 
ligamentum  pectinatum.  The  radius  of  this  circle  measures  in  the  middle  5.5 
millm.  The  minimum  length  of  wound  for  the  largest  senile  cataract  amounts  to 
10  millm.  Tlie  name  "scleral  incision"  is  just  as  little  appropriate,  since  the 
surface  of  the  wound,  accordig  to  anatomical  investigations,  only  falls  in  the  scleral 
tissue  \iith  its  most  external  zone,  and  by  far  the  grcattT  i)art  lies  in  the  cornea. 
At  the  same  time  there  is  hence  explain(;d  the  mistake  of  those  who  suj)pose  that 
the  main  advantage  of  tlie  peripherical  linear  incision  is  to  be  found  in  making 
tbe  surface  of  tlie  wound  in  tb(»  sclerotic. 

Tlie  result.s  which  have  hitherto  been  obtained,  in  a  large  number  of  cases,  with 
tbe  peripherical  linear  incision,  are  incontcstably  very  satisfactory,  and  entirely 
qualified  to  maintain  the  supposition  of  a  c^iusal  connection  between  phthisis  of 
the  cornea  and  a  greater  gaping  of  the  wound.  If  we  include  together  everything 
that' we  oursi'lves  have  observed,  read  and  beard,  as  it  were,  in  private  conversation, 
we  may  conclude  that  tbe  proportion  per  centum  of  suppuration  of  the  cornea  is 
\esR  in  tb:j  peripherical  linear  incision  than  in  the  curved  incision  of  the  cornea;  that 
this  advantage,  however,  is  again  counterbalanced  by  the  greater  frequency  of 
destructive  inflammations  in  the  uveal  tnict,  (^specially  of  iridocyclitis  and 
iridochoroiditis  with  the  foniiation  of  niembranifonn  obstnictions.  This  state  of 
things  is  explained  in  great  part  Ix'cause  it  is  more  difiicult  to  si)lit  the  anterior 
cai)sule  which  presses  forwards  against  the  posterior  surface  of  the  cornea,  and 
because  of  tbe  unavoidable  healing  of  tlie  edges  of  the  iris  in  the  angles  of  the 
curv(»il  wound,  ])ecause  of  the  more  frequent  and  not  unconiiiionly  late  effusions 
of  blood  into  the  anterior  chamber,  and  l>ecause  of  tli(?  somewhat  increas(»d  fre- 
quency of  tbe  very  dangerous  losses  of  vitreous  humor.  It  is  very  difficult  to 
express  this  proportion  in  definite  numbers.  According  to  careful  statistical 
reports  (I)nntonf)^  the  unconcealed  total  losses  of  the  eye  vary  ]>etween  2j?  (Knaj^p^^ 
and  0.4,'i  {Horring)^  even  28;*'  {Ed.  Jmijpr).     Incomplete  successes,  in  wliidi  the 
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acuten^s  of  vision  sank  tfl  i,  yielded  from  2;^  (ITbrn^r),  to  20?  (KnappX  CominlrtP 
succesies  were  numlmred  from  743?  (Ilmrin^},  to  flOlt  {(Tr^^^f^'%  The  view  Trlnchti 
taken  of  results  ]&  mflueDCtd  very  miicli  by  the  temperament,  the  morp  or  Iw 
dependent  position  of  the  statistician,  imd  ieveml  other  mfJtires.  But  the  old  rtap 
extraction  is  looked  rit  very  unfnvonihly,  while  the  peripherical  linejir  tndildii  is 
regarded  with  grent  Yiivor.  In  addition  eomes  a  Tery  important  circuuifl*li», 
anmt'ly^  that  the  great  adviint-es  of  rcft^nt  timt^,  whirh  liave  Vjeen  niAdtr  in  tfct 
fcnowletlge  of  the  causes  of  l»ad  «uece«**  and  in  the  after  trcatiuciat^  have  cottw  lo 
the  aid  of  the  extraetion  with  the  peripliericftl  linear  ineision*  hut  nut  of  tht*  flfji- 
extrat'tioD,  since  nearly  all  of  the  ophthahnologists,  at  the  first  instant,  havf*  tlirnira 
overboard  the  older  method  and  hare  followed  the  new  I  manner  i^ith  enthusskum.  in 
order  perhaps  to  fon^uke  it  ut  tlie  very  next  imtast  l*he  old  flnp-estmelian  ii 
n^ally  far  better  than  its  present  rejHitation^  even  when  we  cmtitt*ly  dmsgiid  the 
fact  that  with  the  marginal  flap  eectioUf  to  which  all  the  faults  t«  Iw  ii\oidwlbj 
the  periphericid  Hni^ar  incision  clin^  most  decidedly,  results  hitherto  un*urpa«eil 
were  olttained.  Tliis  nielhcxl  gave^  namely,  in  7%.t>%  a  vri*ual  acuteins«i  of  |-i  %q 
19.^%  a  visual  acuteucss  of  Aj-jhri  and  in  Ll>^,  phthisis"  of  the  globt*.     {Ja<*fbmm.) 

Among  287  recorded  cmm  thut  simple  flftp  extraction  j^^ve  71.77^  dljectKHD- 
plete  siiceeaaes,  that  is,  the  patients  It^ft  the  clinic  with  no nn ally  wide  pu|iQt 
entirely  or  in  grt^at  part  movabks  and  a  norinally  acting  relina,  %o  tliat  willi  lUt 
corresponding  glasseiii  they  could  either  read  medium  type,  at  about  13'  JiHtancrt 
or  might  expect  to  after  tUe  Int^se  of  a  few  weeks ;  although  it  might  then  ln'  thil 
the  posterior  capsule  had  subsequently  become  opaque  and  made  a  secondary  opca- 
tion  necessary.  ^  Incomplete  succi^asea,  which  in  tJie  best  ca**ci  admit IfM  of  tk 
reeogni Hun  of  largo  type  at  12"  distance,  and  of  going  about  ali nu\  mimlmt:^! 
21.00^;  fit  ill  the  half  of  the^  could  be  brought  to  a  complete  sucet.'Sfti  by  »  rolv  1 
seqnf'nt  opcnitifui.  2,00'.'  of  the  evea  l>ecame  atrophic  in  conse'iuent*'  ot  In- 
dochoroiditis,  4.52;*  were  destroyed  by  suppuration.  Among  the  47  cases  last 
operated  on  were  5  in  which  the  one  eye,  after  extraction  with  the  peripherical 
linear  incision,  had  been,  under  another  surgeon,  destroyed  by  suppuration. 
[Prob{il>ly  Stellwag's  own  cases.]  •  In  4  of  these  cases  complete  success  was 
obtained  by  the  flap-extraction,  in  one  iridocyclitis,  with  closure  of  the  pupil, 
occurred,  and  here  an  iridectomy,  Avith  rupture  of  the  false  membranes,  restored  the 
power  of  vision  so  that  the  patient  could  move  about  alone. 

By  the  peripherical  linear  incision  there  were  in  44  cases  70.45:^  of  complete 
success ;  20.45;^  incomplete  results  were  obtained,  of  which  about  half,  perhaps^ 
miglit  be  essentially  improved ;  in  4.54;^  phthisis  of  the  cornea  appeared,  and  in 
the  same  number  atroi)hy  of  the  globe.  Among  these  cases  there  were  25  in 
which  both  eyes  were  operated  upon  at  one  and  the  same  sitting,  the  right  one 
always  by  the  peripherical  linear  incision,  the  left  one  by  the  cun'ed  corneal  sec- 
tion. The  success  was  13  times  complete  in  both  eyes,  6  times  incomplete  in  the 
left  and  once  complete  in  the  right;  4  times  the  opposite  proportion  occurred; 
tAvice,  the  success  in  botli  eyes  was  incomplete  at  the  time  of  the  patients'  dis- 
charge.    A  loss  of  an  eye  did  not  occur  in  any  case. 

[There  seems  to  be  a  want  of  uniformity  now  existing  among  operators,  in  regard 
to  testing  the  vision  of  cataract  patients,  which  has  a  tendency,  to  siiy  the  least,  to 
create  confusion,  not  only  as  to  the  results  of  different  operators,  which  is  of  com- 
paratively small  importance,  but  also  as  to  the  merits  of  the  method  of  operating 
itself,  which  is  of  vast  importance.] 
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[The  ideas  of  American  ophthalmologists  have  materially  changed  of  late  as 
regards  the  method  of  operation  to  be  in  general  employed.  The  peripherical 
linear  incision  of  Von  Oraefe  has  undoubtedly  received  a  fair  trial  in  this  country 
where  manual  dexterity  in  operating  is  very  marked,  and  from  the  results  gained 
experience  has  led  many  of  our  surgeons  to  abandon  it  as  unsatisfactory.  Many  of 
the  American  operators  now  evince  a  predilection  for  the  old  corneal  flap  operation, 
but  the  use  of  Beer's  knife  has  generally  been  given  up,  and  the  corneal  incision  is 
now  made  with  the  nanow  knife  of  van  Graefe.  The  discussion  between  Drs. 
Loring  and  Hasket  Derby,  in  regard  to  the  results  obtained  from  the  two  operations, 
at  least  shows  that  the  difference  in  these  results  is  of  no  material  importance,  while 
the  greater  difficulty  of  the  peripherical  incision  is  still  admitted  (Boston  Medical 
amd  Surgical  Journal,  1872). 

The  discussion  in  this  country  of  the  subject  of  cataract  and  its  treatment  being 
an  almost  every-day  occurrence,  American  surgeons  have  been  led  to  modify 
materially  the  after-treatment.  The  patients  are  not  confined  to  their  beds  as  long 
as  formerly,  and  surgeons  are  not  as  particular  in  excluding  every  ray  of  light.  A 
few  turns  of  a  flannel  roller  bandage,  or  even  a  piece  of  black  silk  placed  over  the 
eyes  and  retained  in  position  by  strips  of  adhesive  plaster,  is  all  that  is  ever  used, 
and  then  the  room  is  moderately  darkened  for  several  days.] 

On  the  whole,  the  results  of  both  methods  seem  to  be  tolerably  equally 
balanced.  lie  who  regards  the  greater  difficulty  and  duration  of  the  opera- 
tion, as  well  as  the  excision  of  the  iris,  as  insignificant,  and  strives  to  obtain  the 
largest  possible  number  of  medium  successes,  will  be,  perhaps,  best  satisfied  with 
the  peripherical  linear  incision.  He,  however,  who  sees  impoitant  advantages  in 
the  elegance,  simplicity  and  rapidity  of  the  operative  act,  in  the  ease  and  safety  of 
the  extraction  of  the  cataract,  and  wishes  to  obtain  faultless  results  approaching 
the  ideal,  and  will,  of  course,  comprise  in  the  bargain  one  or  more  losses,  will 
always  return  to  the  flap-extraction,  and  seek  to  moderate  its  drawbacks  as  much  as 
possible,  without,  however,  rejecting  entirely  the  peripherical  linear  incision. 
Where  the  predominant  conditions  seem  to  favor  corneal  suppuration;  where 
extensive  cicatrices  occupy  the  space  for  the  flap  incision,  and  at  the  same  time 
render  it  necessary  to  make  an  artificial  pupil ;  where  all  the  conditions  for  the 
development  of  an  acute  glaucoma  are  present,  or  one  eye  is  even  suffering  from 
this  affection,  and  therefore  an  iridectomy  would  be  necessary  at  no  distant  period  : 
here  it  is  in  fact  advisable  to  choose  the  peripherical  linear  incision.  The  same 
holds  good  in  those  cases  in  which  the  strict  regimen,  indispensable  after  the  flap- 
extraction,  should  become  unbearable  and  even  dangerous  to  the  bodily  condition 
of  the  patient ;  for  in  the  peripherical  linear  incision  the  separation  of  the  already 
united  raw  edges  is  much  less  threatening  than  in  the  flap  incision,  and  hence 
essential  alleviations  in  the  position  and  diet  of  the  patient  might  be  allowed  even 
in  the  first  days  after  the  operation. 

Some  have  also  claimed  that  the  peripherical  incision  heals  in  a  shorter  time. 
StiU,  this  can  only  be  recognized  for  those  cases  which  mn  a  normal  course.  Those 
in  which  the  course  towards  a  cure  is  abnormal,  and  tlieir  number  is  not  small 
(41.5^,  Dantone),  again  outweigh  this  advantage,  in  so  far  as  the  chronic  iri- 
docyclitis and  iridochoroiditis  with  their  consequences  are  somewhat  more  frequent, 
and  the  not  uncommon  cystoid  cicatrices  often  trouble  the  patient  for  a  long  time. 

A  more  cogent  reason  for  the  superiority  of  the  peripherical  linear  incision  over 
the  flap  incision  appears  to  lie  in  the  slighter  astigmatic  difference,  which'  the  eyes 
41 


643  CATJUtACT.      TEEATMENT* 

operated  upon  by  tlie  first  method  show  (iZhiw,  Woimui)^  Still  we  ibould  !iat 
consider  that  the  astigmftti^m,  which  usutilly  follows  the  rxtraetion  of  a  catwia 
f^wa  le^  some  timo  after  the  operation,  and  that,  in  cas/a  it  remained  AoiQewhxl 
greater  after  the  flap  inciaion,  tho  difference  would  acarcclj  ever  he  so  grf^t,  tlu£ 
cjlindrieal  glasses  could  not  ^^uaKze  it  It  is,  howcTcr,  paHictilarly  to  >)e  ixvrm  ia 
mind,  that  even  a  greater  and  more  irregular  astigmatisni  aft«r  a  regular  flap  *Tdiifr 
tiori  imist  become  eubjectivcly  less  perceptiljle  hj  reason  of  tht  slighter  width  tnd 
central  poFutiou  of  the  pupil,  than  after  the  pcHphericid  linear  incijsioii  wbca  cmar 
Inued  rvilh  iridectomy. 

Tliore  have  aUo  been  attempts  made  to  moderate  or  OTeii  t^  do  away  witk  tbt 
drawbacks  attached  to  extraction  with  the  ^wripherical  linear  incigiun.  llnifi.  the 
extraction  of  the  lens  in  the  uninjiirml  capsule  has  be<m  recommended,  Jiml  «i  It 
the  flap  extraction,  in  order  to  avoid  leaving  l^ehind  any  reuiaiiw  of  the  oilarwt 
and  it  is  even  beUevcd  that  this  can  be  accompliBhed  without  exci>*big  the  Iri*.  Te 
thi^  end,  after  the  peripheriod  iinc4ir  ind^on  has  I>een  iiimIc,  a  cutHract  spooQ  a 
to  he  introduced  into  tlte  pupil,  with  its  convexity  tunied  tci wards  the  Uiw,  tV 
edge  of  the  lem  is  to  be  pushed  aiide,  and  the  zonula  fioparated  witli  the  cdgr  oi 
the  apoonj  then  the  inijtrument  is  to  Ihc  panhed  behind  the  Ica^  into  the  hnti^ilif 
fossa,  and  the  lens  drawn  out  a«  a  whole  through  the  wound.  The  ea^ie,  safety  tad 
excellence  of  tlic  n^ult  is  praised  (Oioppij  Uasner).  It  will  be  well  to  wait  f^ 
further  trials  of  tlua  operatioii  Iwforc  deciding. 

Thfi  chief  danger,  howeTEi,  Ueb  ia  chronic  choroidal  mflwmiuitioii*,  whiph  ive  «n4At«l  If 
the  difclcHimted  leiw  lUstLn^  a»  &  foretga  body.  Thene  <wicur  after  weoka,  monthi,  or  *t«i  y«i| 
tud  after  Muvere  ^d  todiaas  ■ufferiag  they  destroy  the  eye.  aad  m»y  evea  BjmpfttliitiAl^ 
ftffeot  the  other  fmti.  TLici  pcrc^etitAgt!  of  bad  rcudltH  from  tliiA  accident  i£  qult«  htrg^e  ;  htsm^  il 
prsKntf  deprciiaioiQ  is  ahaoiit  aWndoued. 

d.  In  ovi.mjx'  caturact  the  calcareous  deposits  on  the  inner  wall  of  the  (m|i^k 
ri'fiuin'  the  ntioost  care.  They  ]>revent  the  retraction  of  the  flaps  of  cap^uh*  ftnnifli 
by  thi"  (iperatkm;  tlien-fiirc,  even  when  the  capside  has  been  freely  dividwl,  cknidj 
rttmnaut^  of  it  are  left  in  the  pupil^  and  are  diflicult  to  remove^  and  grcjitly  iiapis 
vision, 

giniple  dipciRffioii  it^  then  less  it!ryicl^ablc,  {^yen  when  the  Ipaii  is  diaintcgmt^c]^  uid  f^iniiift 
f&tty^  chalky  pidp.  If  the  lattf^r  contaio  ^rnntilar,  cbnlky  matter,  this  m^y  en  ter  ib«  hI^- 
rior  chamlier  and  prove  the  tnorii  irritating,  lis  it  is  dUfiolvetl  Hltrwly  wid  ia  not  rif*dily  reniottd 
In  Bome  rnre  chs^ n  the  chalky  mae»ca  have  heen  seen  to  adhere  to  the  rough  »iir£i^ce  of  tbt  ii3ik 
aad  aUo  to  form  n  deposit  on  the  poateiior  wall  of  the  eoraea,  which  greatly  iinimred  rnba. 

In  retr^jgressive  fluid  total  catjiracL^T  linear  extniction  answers  \n}^t.  In  sod 
cases,  liowcs  er^  the  acLueouis  sshmild  be  allowed  to  esc^ipe  before  the  capsalt  b 
opened,  j^o  thut^  the  crystal luie  being  pressed  agaiui^t  the  irij?  and  cumen  by  thcvfti^ 
ims  *he  aqueouii  chnmber  may  be  rcducctl  to  nothing,  while  the  milky  fluid  > 
escaping.  It  is  also  well  to  make  tiie  incision  nearer  the  center  of  the  o«>niea  thia 
UBu:il,  !*t^  that  theopeuing  may  not  be  covered  when  the  pupil  contracts  dumiftl* 
escape  of  the  lutucous.  Of  counse,  in  such  cases^,  ther^fj^tilc  cannot  Iv  very  f«dj 
divided  \  siomt  trmt'S  we  can  draw  most  of  it  out ;  nuiet  fretjuenlly,  however*  tfc* 
attempt  \^  unsuccLSsful-  Then  a  secondary  cataract  remaina,  which  must  b©  m^mt 
queutly  rcmt>ved+ 

In  con Hidc^ ration  of  this,  it  hfiB  been  advised  not  to  open  the  e^mc*  with  a  lanc*-*k*p«^ 
knifGi  hut  with  a  large  cat^uaet-aef^Jlc^  wha^e  neck  cluaea  the  wound  &ad  prevents  Ui* 
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of  the  aqueona^thiu  keeping  the  capsule  at  such  a  distance  from  Descemet's  membrane  that  it 
may  be  divided.  {Oraefe.)  Bat  then,  of  coarse,  the  cataractous  remains  will  escape  into  the 
•qoeons  chamber,  and  there  prove  injarioas.     Hence  the  method  is  unsatisfactory. 

In  dry  capsular  cataracts,  as  well  as  in  all  shrunken  cataracts  with  tough  cap- 
mles,  thickened  by  firm  deposits,  and  having  pulpy  nuclei,  simple  linear  extraction 
10  to  be  preferred  to  all  other  operations,  and  has  been  employed  for  many  years, 
{Friedr,  Jaeger).  Such  cataracts  are  readily  drawn  out  whole,  by  a  hook  or  for- 
ceps, and  may  easily  be  removed  through  a  linear  incision.  For,  in  such  cases,  the 
Bonula  is  atrophied  and  is  easily  torn,  and  the  posterior  capsule  is  not  very  adherent 
to  the  lenticular  fossa. 

Dry  capsular  and  secondary  cataracts  may  also  be  removed  through  a  scleral  wound.  For- 
merly this  operation  was  quite  popular,  but  it  has  long  been  neglected,  and  it  offers  no  peculiar 
advantages  over  linear  extraction  through  the  corneal  wound.  A  meridional  incision,  about 
three  lines  long,  is  made  on  the  temporal  side  of  the  sclera,  about  two  lines  below  the  horizon- 
tel  diameter,  with  its  anterior  end  about  the  same  distance  from  the  margin  of  the  cornea. 
Then  a  delicate-toothed  forceps  or  iris-hook  is  introduced  and  passed  through  the  vitreous  to 
the  cataract,  which  is  then  seized  and  withdrawn.  {Sichel^  Devnarres, ) 

Overripe  cataracts,  with  sclerosed  or  normally  consistent  nuclei,  should  be  removed 
by  flap  or  modified  linear  extraction.  But  we  should  always  attempt  to  remove 
them  entire,  before  dividing  the  capsule.  Tliis  attempt  often  succeeds,  and  when  it 
does,  it  is  very  advantageous,  for  there  are  no  chalky  portions  of  lens  left  in  the 
anterior  chamber,  and  no  secondary  cataract  results.  But  if  the  cataract  does  not 
follow  the  traction  of  the  hook  or  forceps,  the  capsule  must  be  freely  divided  and 
the  lens  removed  piecemeaL 

To  prevent  the  bad  results  that  follow  the  retention  of  small  chalky  granules  in  the  aqae- 
<raa  chamber,  it  has  been  recommended  to  drop,  or  even  gently  to  inject,  lukewarm  water, 
about  90"  F.,  in  order  to  wash  out  the  remnants,  as  it  were.  {ArU.) 

&  In  posterior  synechia,  also,  the  edges  of  the  capsule  cannot  retract,  as  they 
«re  partially  attached  to  the  iris,  and,  from  the  precedent  inflamma^on,  somewhat 
extensive  (subsequently  calcifying)  products  have  l)een  deposited  on  the  inner  wall 
of  the  capsule,  and  the  stiffness  caused  by  the  external  deposits  is  thus  increased. 
Besides  this,  the  entire  cataractous  pulp  frequently  thickens  under  the  influence  of 
the  inflammation,  and  chalky  conglomerations  develop  in  it.  The  exposure  of 
the  cortical  portion,  and  its  exit  from  the  capsule,  then  becomes  more  danger- 
ous, as,  on  account  of  the  formation  of  new  product  on  the  margin  of  the  pupil, 
it  cannot  dilate,  and  as  the  inclination  to  the  recurrence  of  iritis  is  kept  up  by  the 
synechia.  Under  such  circumstances,  the  cataract  operation  should  always  be 
combined  with  iridectomy ;  and  where  the  state  of  the  cataract  renders  an  extrac- 
tion advisable,  we  should  always  attempt  to  draw  out  the  capsule  without  dividing 
it.  So  we  should  only  divide  the  latter,  and  remove  it  subsequently,  when  we  can 
not  remove  the  lens  and  capsule  entire.  Some  advise  the  commencement  of  the 
operation  with  iridectomy.  (Ifwrner.) 

/.  In  traumatic  cataracts,  which  are  developed  without  dangerous  irritation,  we 
may  use  the  treatment  proper  after  division,  especially  the  frequent  instillation  of 
atropine,  and  await  the  natural  termination.  Especially  in  children,  it  is  well  not  to 
operate  too  quickly,  as  a  spontaneous  cure  is  not  unfrequently  caused  by  resorption. 
But  if  the  lens  swells  up,  and  an  iritis  develops,  and  the  inflammation  cannot  be 
quickly  checked  in  the  usual  way,  it  is  advisable  to  perform  a  linear  extraction  and 
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an  iridactomy*  If,  however,  the  lens  b  not  ftilJy  softeopd,  or  if  the  injufj  bi* 
iiccuntid  in  an  old  pcrswn»  with  a  hard  nydeus^  we  &hutild  perfonn  o  flap  i'lliidillB 
witli  HJi  mdt?ctonjy.  or,  still  better,  a.  modified  linear  exlnvcljon.  UnlortuDiil^lj  Hi 
mctins  a«i  frequently  entii^ly  in^uificient,  tind  the  eye  is  rapidly  destroy t^  by  |ihtliitai 
or  utrophy-  In  view  of  tliis  no  reproach  should  be  cast  on  any  one  who  r^giidsiii 
opera tiou  ti»  justlfiahle  us  a  last  risort  only  in  the  moeit  urgent  mc&Bt^  $mSi  h 
desptTiitc  eases. 

ff.  Flap  extraction  answers  for  lenses  that  have  f&lkti  into  the  anterior  chamli« 
and  become  attached  tlierCr  sa  well  lis  for  lensffl*  tliat  h^ve  btjconie  partly  or  entiidj 
dislocated,  and  irritate  tlie  eye  by  moving  aroundK  It  i^  immateHAl  wheUier  tkj 
be  stiU  tramiparcntj  or  have  already  become  caiaraetouii, 

Calclfietl  ]eniti!iH,  which  li»ve  lain  for  a.  long  iiiQ«!  in  tho  oniofiur  chftmU?r,  h»r«  gmviSif 
very  miioh  involrfid  the  globe  by  iridocKorolditid,  und  have  destroy ect  the  aight  Uma^  k 
case  frcquEMtt  cofiditiona  uf  irrttjitloiQ^  and  parti culiuly  iridocjalitiiH^  demand  ojpcnitkAif  m 
eveti  if  the  second  eyt?  weip  Ju  danger  of  being  £3rmp»thoticAny  ft^ected,  ii  mcBmm  prmdnl  U 
eancleato  the  eyt?,  sincu  the  operation  mi^ht  easily  ftm  the  inflammatai?  process  still  man  b»i 
fl^mc!,  and  might  tranwrnit  It  to  the  other  eye.  ( Graefs.)  la  order  to  skv^id  iK  mneb  fti  pad- 
ble  greater  loHfiei  of  vitTt-ou»  in  the  extxftction  of  letting  lyiag  ii)  tho  anterior  di^itibcr,  Im 
^tiivlanB  contriujtlon  of  tha  pttpil  by  prepanitlon*  of  eAlafa«r  hi«  been  roooomonded.    iP^^i^ 

In  Irne  floating  cataract  it  is  often  di  03  en  it  to  e^izy  thti  hin»  with  the  apKUi,  B^ , 
moves  freely  in  the  flnida  filling  the  eye  ball,  and  readily  gets  on  I  of  the  lO^ 
Ht^nce  it  is  advisable  to  first  transfix  the  cataract  vrith  a  needliB  jia^od  tbrouj^h  ill 
idem,  to  push  it  through  tlie  pupil  and  hold  it  against  the  cornea,  aud  than  t^mm 
it  by  flap  citrartion.  (Qratfe,  Homer. )  [The  same  operation  has  b«co  micce»f^r 
done  in  an  ordinary  case  of  senile  c-ataract.  {Hackh^^}] 

Lf  wc  CEUintib  tmnHfix  the  fluating  cataract  on  the  needlo,  we  muit  do  a  fo-^^Jled  aeleral  ^- 
troetiun.  {^ttadrL]  For  t  hi  a  purimae,  at  tUa  eqiiati^r  of  tht:  eye -ball  wc  divide  ih^  tdsi, 
parallel  Ui  tho  cortiiial  margin,  to  abont  one-sixth  to  one-dfth  of  iti  eircutnfcrenoe  ;  then  tfci 
fluid  vitr«.-ouB  Is  i^vucuated,  and  th^  lens  drawn  out.  It  itt  trao^  the  eye  tbt^n  freqnentljr  inp- 
puratcs,  hut  tbis  duea  nut  miiko  [nuch  difft^rencc,  a$  in  floating  eataract  the  fuuf^tlotuU  pamf 
Ib  Uflually  defitT(^>'ed  at  any  ratL\  and  the  eataraet  in  often  a  Kuuree  of  reeujring  inilamm^MV^ 
thiit  nevtT  give  the  patient  any  rest,  aud  ofttn  Lujute  the  general  health,  »o  that  a  quick  it- 
atfuetiuu  of  tbt:  eyt-baU  lb  often  an  actual  gain ;  in  view  of  which,  artificial  snppuratioa  ef 
the  gloljc  ha«  been  Lnduced  by  pjj,iiiNing  a  thread  throng  1 1  it^  when  the  lena  could  not  bf  exttu^ 
ed.  Jf  Byinpatbetic  iLfiection  of  the  other  eye  threatens,  of  already  exi^ta,  it  ia  coiX£id«eJ 
proper  to  enucleate,   ifr'rnr/tr.) 

In  et'topia  and  slight  degrees  of  congenital  luxation  of  the  lena,  wb<lhf!r  tlkt 
cryat^lline  be  transparent  or  camractou!*,  di:JtplaeLmt.nt  of  the  pupil  often  sufGoQI 
Of  iuiurscj  est  met  ion  is  not  i\\m  juh-iwilde.  But,  if  the  tir^t-named  o[>cmtion  dotf 
not  give  good  sight,  or  if  the  uioiioim  of  the  luxated  lens  endanger  the  eye,  tuodl* 
tied  linear  extraction  is  indicated. 

Jf  the  le^B  has  been  didocatiid  nnder  the  eonjunetlva,  it  is  advisable  not  to  extnct  titill 
the  opening  in  the  ^t^lera  ha^  closed,  io  as  to  avoid  evoeuatmg  the  vitreona. 

h.  Secondary  cnturueti!!  inny  be  broken  up  and  partially  depressed  by  ^cleronyiiss 
This  I  procedure  \^  t'sipecially  to  be  rcicoinmentled  in  opacitit^  of  the  posterior  cap- 
Bulct  aa  are  ofteTi  foruied  after  flap  and  linear  extmction.  Here  it  is  well  t^^ 
illuminate  the  Jiehl  of  oprrari^n  ublirjuely  with  a  convex  lenit,  in  order  to  |>era?ira 
distinctly  the  fintst  opacities  i^itnapp,)   Large  secondary  cataracta  atx?  best  rcoiuro^ 
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by  the  simple  linear  extraction.  When,  however,  they  are  firmly  connected  with 
iridocylitic  false  membranes,  as  is  often  the  case,  the  traction  necessary  to 
the  extraction  is  very  dangerous,  and  may  lead  to  destructive  inflammations. 
Where  such  adhesions  exist,  it  is  then  perhaps  better  to  cut  up  the  secondary  cata- 
ract with  two  needles.  These  needles  are  introduced  through  the  cornea  from  two 
opposite  sides,  are  pushed  into  the  same  opening  in  the  center  of  the  secondary 
cataract,  and  then  by  moving  them  in  opposite  directions  a  free  pupillary  space  is 
produced.   (Bowman^  Pagenstecher.) 

[For  removing  secondary  cataracts  or  other  membraniform  obstructions  from 
the  pupil,  the  following  operation  is  performed :  The  pupil  having  been  dilated 
by  atropine,  the  patient  (lying  on  his  back)  is  etherized;  a  spring  speculum  is 
inserted  into  the  eye  to  be  operated  on.  The  operator,  seated  behind  the  head  of 
the  patient,  passes  a  **  etop-ncedle"  through  the  cornea,  about  one  line  from  its 
nasal  border,  and  transfixes  the  membraniform  obstntction.  Then,  while  holding 
this  steady,  he  makes  an  opening  in  the  cornea,  about  half  a  line  from  the  temporal 
border,  with  a  Beer's  knife,  a  lance-shaped  knife,  or  a  broad  needle.  Through 
this  opening  a  sharp  hook  is  introduced,  and  its  point  entered  in  the  opening  made 
in  the  membrane  by  the  **  stop-needle."  If  possible,  the  hook  is  now  to  be  rotated, 
and  the  membrane  rolled  up  around  it  and  brought  out  of  the  anterior  chamber. 
If  it  cannot  be  drawn  out,  it  should  b.^  torn.  After  the  operation,  a  solution  of 
atropine  (two  grs.  to  the  ounce)  should  be  again  used.  The  patient  should  remain 
two  or  three  days  in  bed  in  a  darkened  chamber,  then  gradually  accustomed  to  the 
light.  The  great  advantage  of  the  **  stop-needle  "  is,  that  it  prevents  traction  on 
the  iris,  and  the  consequent  detachment  of  its  border.  It  may  also  be  used  in  per- 
forming an  iridectomy,  when  the  pupil  is  closed  by  posterior  synechia.  C.  JR. 
Agnew,] 

4.  Special  preliminary  treatment  is  quite  superfluous,  and  is  rather  inclined  to 
caose  injury,  by  increasing  the  anxiety  of  the  patient.  It  is,  however,  advisable  to 
administ^T  a  purgative  the  day  previous  to  the  operation,  because,  after  a  complete 
evacuation  of  the  bowels,  the  pati(?nt  usually  goes  several  days  without  a  stool, 
which  in  flap  extraction  is  very  desirable,  on  a(;count  of  the  motion  attending  the 
effort  If  a  needle  operation,  or  a  linear  ex  Taction,  is  to  be  done,  repeated  instilla- 
tion of  atropine  is  advisable,  to  insure  its  eflfect. 

If  it  be  designed  to  make  a  flap-extraction,  the  artificial  dilatation  of  the  pupil  leema 
scarcely  advantageoas.  Still,  many  believe  that  by  weakening  the  sphincter  pnpHlsB  the  pan- 
■age  of  the  cataract  is  rendered  easier,  and  thus  the  dangerous  consequences  of  some  lacera- 
tions of  the  iris  may  be  to  a  certain  extent  obviated.  The  mydriasis  is  also  said  to  disappear 
rapidly  after  closure  of  the  corneal  wound,  and  thus  the  influence  upon  the  iris  of  the  remains 
of  cataract  which  are  left  behind  is  limited.     {Sdmisch. ) 

5.  The  operation  is  best  done  in  the  morning,  an  hour  or  two  after  the  patient 
has  taken  a  bowl  of  soup  or  a  cup  of  coffee.  When  the  stomach  is  empty,  vomiting 
readily  occurs,  whidi  may  prove  dangerous ;  when  it  is  full,  the  patient  does  not 
easily  retain  tli'*  position  on  the  back  which  is  usually  necessary,  and  inclines  to 
congestion  of  the  head. 

Kecently  the  n'cumbont  position  is  generally  considered  the  most  favorable  for 
the  operation.  IIcncL*  the  patient  is  brought  in  his  night-dress  to  a  suitably  pre- 
pared l)ed,  which  is  so  placed  that  the  light  from  one  or  two  windows  falls 
obliquely  on  the  head  of  the  patient,  and  the  eye  is  sufficiently  illuminated,  while 
direct  sunlight  is  excluded. 
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The  mdrttntAgo  of  fM»  ptooecSng  la,  tbat  the  p*tlout.  in  order  to  g«t  cotnfort*blr  ta  bed 
After  tbe  op«ratioD^  U  oot  obliged  to  move  about  ia  &  wmy  th»t  maj  be  ti«igerc»tii ;  fiintini 
during  iht  o^t%ti(m  in  not  to  iifriona ;  the  bead  of  thij  patie&t  mny  be  m«re  ••ffilT  bel-l  «a4 
tbe  oiieraUir,  while  mimi|»alaimg  ahov*  the  patietit,  can  himielf  hold  the  ^per  Ud  «i  lh< 
cataiactoii*  eye,  and  tbu*  the  more  readilj-  dinpenae  wiih  ati  e:q«menoqd  a&iiatant 

Where,  however,  diw^ee  lendera  Ijing  in  bed  tcdiona  or  Dnbearablc,  wjd  ft  Bitdnf  p^nzi 
b  nece*«arj  duriug  tbe  greater  p».rt  of  the  after-treatment,  tlie  patient  had  better  be  opoiM 
cm  in  an  ««iy-ijbair^  aod,  properly  eltithiid  and  well  propped  np,  left  ftit  the  daj  eit^kf  a^ 
but  at  nigbt  placed  in  bed,  with  the  head  well  aapported- 

Children  shonld  be  operated  on  under  arueatbeiia,  or  eUe  they  vhonid  be  enTeWp^d  in  * 
cloth,  »o  that  the  a^ma  and  Icga  shall  be  hdd  immorahlc,  in  ftQ  extended  pontL&n ;  one  ihwI^ 
ant,  B«ated,  holds  the  child  in  bin  Up^  while  tbe  operator,  litting  oppofJte^  eWp  t^ 
enveloped  leg«  of  the  patient  between  bia  kneea,  and  a  eecond  avaiitant,  from  otot  tbe  patkuri 
buad,  oeparates  the  Uda  and  bolda  thfi  head. 

Ia  ftdidte,  and  generally  where  an  extraction  hy  tbe  flap  or  peripbericil  liiubai 
md^on  is  to  b€  performed^  anffisthe«ift  h  best  avQided,  as  thiF  uxdteDKfUt  a(  ti# 
yatient  in  the  ^emi'mtoadcation  during  end  after  tbe  operation  maj  cnd^Jigrr  tk 
ancces^j  and  the  freqaeut  Tomiting  abo  acts  in  a  yery  distttrbing  manner.  In  titj 
anxious  pereoos,  however,  who  throw  themsdYes  about  during  the  opc^tlgn  ind 
tieact  ill  the  most  violent  manner  during  the  separate  manipulationa^  profoimd 
anci^thesifl,  as  in  cbildreu^  can  scarcely  be  dispeuaed  with. 

Tlie  dangers  attached  to  ana«llxesia  by  cMorofonn  may  p^baps  be  rery  mod 
diminkbt^d  or  cmtlrely  done  away  with  bj  the  uso  of  tlic  b^drate  of  cMoral.  To 
tbb)  end,  tbe  patient  la  recommended  to  take  a  dose  of  3Q-0O  grains  of  the  dfu^ 
in  case  he  ia  a  driukci-  evea  75  grains^  according  to  nece^ity,  and  aftur  b<3  hm 
fallen  asleep^  to  complete  the  anflesthelic  efTect  by  inbalation  of  chloit>forra.  It  h 
then  hoped  that  very  small  doses  of  chloroform  wiU  answer  the  purpose^  the  sia^ 
of  imscijtheiiiii  will  very  quickly  disappear  aft^^r  the  opera! ion^  and  tbt?  patitiii  will 
enj<jy  a  good  tikep.  {(*.  Lkhreich.)  Locid  utuv^tliesia,  according  Uj  the  method  ot 
Richardiionj  ia,  according  lo  direct  cxpt^rimouts,  not  appli cable,     (  Wtber.) 

In  this  conn  try,  enlpbnrio  ether  ia  abnoat  alwaj^a  ereplojed ;  ehloroform  bat  very  iimnlj. 
If  p^j^alble^  we  should  also  areld  fixatbn  of  tbe  eye.  This  ia  esipeeially  true  in  flap  titrac^ 
lEOD.  For  we  must  remember  Ibat  flxatiou  «JLcitej  coeaiderabte  [miu^  and  U  upt  to  caaae  eanJt 
patienis  to  strain  more,  which  may  mncb  iulerfere  with  ibe  operation,  eatise  prolapse  of  ibe 
Tjtreokis,  kt:.  It  Ibc  flap  extraction  b  Jooc  in  tbe  upper  half  of  the  cornea,  or  «  modified  iJntaf 
eitructioQ  be  tnade  upward^  vra  are  aomijlime^i  unable  to  amid  u!?ing  the  forceps  to  dratr  dovi 
tbe  upturned  eye,  and  bring  tbe  field  of  operation  inlo  the  opening  of  the  Uds. 

It  Is  of  the  ntmost  importance  that  the  eye -lids  should  he  properly  held  Hkli 
requires  a  skilled  assistant,  for  it  is  not  easy  to  open  the  lids  widely  and  koep  thm 
apart  with  certainty,  without  getting  in  tho  way  of  the  operator,  and  withoot  ii 
the  lea^-t  encroaching  on  the  globe,  and  thuji  causing  discomfort  to  the  patknL 
Uauany  ihe  operator  holds  one  lid,  and  this  ia  the  npptr  or  bwer  according  to  2ui 
position  behind  the  head  or  at  the  brea*^!  of  the  patient ;  the  assistant  holds  the  odief> 
The  two  hand  a  used  for  this  purpose  are  laid  (with  the  ring  and  little  finger  doied) 
flat  on  the  forehead  and  face,  and,  while  the  patient  opens  his  eye,  the  ends  of  thi 
eiteudeJ  indei  and  middle  lingers  are  brought  over  the  eye-lasher  on  to  the  edfw 
of  the  lld^,  whert'upoD  the  latter  slide  back  along  the  globe,  and  may  he  easily  htA 
fast  without  lit  all  interfering  with  the  ©ye.  It  is  at  the  same  time  ytrj  importiai 
that  the  inner  lip  of  tho  lid  be  not  for  a  moment  raiatid  from  the  eye  ball,  as  oth<r- 
wise,  by  some  straining  of  the  patient,  an  eversion  may  readily  occor,  which  rend«^ 
the  operation  much  more  difficult. 
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Idd-holden,  that  are  strong  enough  to  oppose  the  spasmodic  contraction  of  the  orbionlaria 
muscle,  annoy  the  patient,  increase  his  restlessness,  and  hence  should  generally  be  avoided.  In 
modified  linear  extraction,  however,  during  the  second  step  of  the  operation,  viz.  the  making  of 
an  artificial  pupil,  it  is  often  difficult  to  do  without  them,  as  the  fixation  of  the  lids  by  an  assist* 
•ot  leaves  too  little  room  for  a  second  assistant  to  fix  the  eye-ball  with  the  forceps. 

6.  Immediatelj  after  the  operation  the  patient  is  directed  to  dose  the  lids  gently, 
•8  in  falling  asleep,  the  escaped  fluid  is  to  be  carefnlly  wiped  away  with  soft  charpie, 
•nd  then  a  protective  bandage  applied  over  both  eyes. 

The  application  of  the  protective  bandage  requires  the  greatest  attention.  The  charpie  must 
be  finely  picked,  soft,  and  clear ;  it  must  not  ravel  out,  for  then  some  threads  might  get  between 
the  lids  and  prove  very  injurious.  The  two  cushions  formed  of  it  should  not  be  too  large ;  they 
ahould  be  of  a  regular  density  and  thickness  throughout ;  the  bandage  should  be  of  fine  and  new 
flannel,  so  that  it  may  stretch  regularly,  for  only  thus  can  it  be  equally  applied  to  the  surface 
of  tiie  closed  lids,  which  is  one  of  the  chief  requirements  for  a  good  bandage. 

We  can  not  sufficiently  warn  against  strong  traction  on  the  bandage,  especially  after  flap 
extraction,  for  the  flap  is  easily  displaced ;  in  this  case,  however,  there  is  a  disagreeable  feeling  of 
pressare  which  renders  the  patient  uneasy,  and  may  lead  directly  to  bad  results.  As  a  rule,  the 
bandage  should  exercise  no  pressure,  but  simply  keep  the  parts  in  their  natural  position.  There 
•re  some,  however,  who  recommend  strong  pressure,  and  even  advise  the  laced  bandage,  under 
some  circumstances,  especially  in  prolapse  of  the  iris  or  vitreous,  in  hemorrhage,  eommencing 
■appnration  of  the  cornea,  &c.  (Gra^e,)    But  it  is  well  not  to  follow  this  advice. 

Fastening  the  lids  with  strips  of  isinglass  plaster,  beside  using  the  protective  bandage,  is  only 
advisable  where  the  patient  is  very  unquiet  and  thoughtless,  as  well  as  in  childish  old  persons,  as 
to  Mch  there  is  g^eut  danger  that  they  may  lift  the  bandage  (at  a  moment  when  they  are  not 
watched)  to  prove  the  effect  of  the  operation,  which  may  cause  the  worst  results. 

[In  this  country  the  plasters  are  frequently  used,  and  with  exoelleot  results. 
Instead  of  ichthyocolla  plaster,  strips  of  fine  gauze  msy  be  laid  over  the  lids,  and 
retained  in  their  position  by  painting  collodion  over  them.  The  collodion  not  being 
soluble  in  watery  fluids,  the  plasters  remain  well  in  position.  They  are,  however, 
liable  to  objections,  on  account  of  the  contraction  caused  by  the  collodion.] 

Children  will  frequently  suffer  no  bandage,  and  then,  if  we  would  avoid  the  injuries  caused  by 
their  crying  and  struggling,  we  must  leave  them  witli  open  eyes  in  a  dark  room.  This  is  the  more 
easily  done,  as  we  usually  perform  needU  operations  on  them. 

When  the  bandage  has  been  applied,  the  patient  should  be  placed  in  the  proper 
position,  and  made  as  comfortable  as  possible;  for  he  will  not  long  retain  an  uncoin- 
fbrtable  position — pains  in  the  head,  hips,  &o.,  occur ;  he  becomes  restless,  tosses 
about,  and  may  thus  endanger  the  success  of  the  operation.  Usually,  lying  on  the 
back,  with  the  head  more  or  less  elevated,  is  the  best  position.  If,  however,  only 
one  eye  has  been  operated  on,  the  patient  may,  if  necessary,  lie  on  the  other  side, 
and  only  occasionally  on  the  back. 

When  the  patient  has  been  carefully  laid  down,  the  bed  should  be  moved  to  ths 
chosen  part  of  the  chamber,  where  it  will  be  protected  from  draughts,  furnace-heat, 
rays  of  light,  &c.  The  chamber  should  then  be  regularly  darkened,  but  not  so  much 
io  as  to  render  the  features  indistinguishable  after  having  been  a  little  while  in  the 
room. 

7.  For  the  first  couple  of  days  the  patient  sliould  preserve  the  greatest  bodily 
and  mental  quiet ;  he  should  speak  as  little  as  possible ;  muscular  exertion,  snoring, 
coughing,  sneezing,  are  to  be  carefully  avoided ;  visits  and  exciting  news  are  to  be 
forbidden ;  diet  must  be  limited  to  warm  soup,  and,  at  most,  steamed  vegetables.  If 
the  patieut  longs  for  them,  acid  drinks  are  not  injurious,  but  rather  beneficial. 

[It  is  desirable  to  have  the  food  soft,  to  avoid  exertion  of  the  masticatory 
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TDTtscka  I  but  it  should,  nt  tlie  Hatne  time,  be  niitritioaa.    Beef-tea  Mid  Yanoua  notrieat 
soups  ttre  iuittd  for  the  as©  ijf  patieots  who  have  just  been  op&rated  on.] 

Qnite  r«centlj  name  have  decUltned  ftgniuit  the  abB<>lule  refit  of  ih&  patient  iHer  op^ntioiL 
TbijB  h  suid  to  bu  opposed  to  all  the  rulea  ofmedicioe,  aad  to  be  apt  Uj  caaa©  cerebral  c«>iig<:4tiaD,  m 
it  Wfesta  the  muieular  actioQa  that  are  absolutelj  uecciaary  to  uormaJ  eircQlaCioo.  {0»ur$i^fmL) 

Some  hours  after  thd  operation,  the  charpieof  the  dmsaing  should  be  diimgtd,b<^ 
at  fii'st,  a  good  deal  of  aqiKini3  escapes,  anil  the  coujuuctiYal  secret  ion  b  also  mtu^ 
ineraased,  and  thu^  the  pad  cohering  the  e^en  beoumee  soiled,  eikes  together,  fremet 
naeveoly,  and  readily  causes  irntath^D,  and,  at  all  evente,  is  annoying  to  tbepatiect 
Tlie  conjunctival  secretion  uisro  readier*  it  necessary  to  cbang*?  the  dressing  one*  m 
morii  daily,  for  the  foiluwtQg  days.  Ahnoat  all  patients  find  tliis  a  relief*  Whik 
making  the  chac^^e  we  mnst  mo^t  cai  ^  fully  guard  the  eye  from  mechanic  iiyii] 
and  strong  light  on  the  closed  lids,  and  prevent  tlie  patient  from  opcaiing  tlusL 
Severe  irritation  often  follows  the  neglect  of  these  mlea. 

Tbe  nboTe  inoladt^  the  iirg«tit  vrartiiog  not  to  ex&Mina  the  eye  too  sooa*  Haoj,  bovtnr^ 
i^rJ/ie  this  (Dismarfet,  ZtA^nd^,  JlUcAUt),  nod,  where  the  symptoms  ere  thrcatenlEig,  rtOomAeBd 
lui  ernmlnatioa  with  obliqae  toocentrat^d  ligtat^  within  tstk  hours  after  th'i  operatioD,  u  w^  m 
OD  subset] u eat  days  (Jaeobion)  ^  but  we  caiji  only  exjdaiti  this  advice  by  tbeir  desire  fof  a  tvm 
thorough  knowledge  of  the  prgceis  of  oure.  It  U  true  Ihat  much  niluablc  iLbfonnalioa  h«i  httS 
gained  iiT  \hl»  way  {Si^l,  Jaeobtoit,  QtQ^t)  \  but  this  gain  to  oyr  knowledge  is  mad*  at  fml 
risk  to  tbf!  paticat.  Besides,  we  caa  not  expetit  to  draw  any  binta  for  troe  and  pracUcab1«  tbtri^ 
petiticii  fmm  the  stoile  of  thtj  different  parta  of  the  eye  at  the  time,  Tb<;  careful  eurgeod  treulj  Mt 
be  easily  induced  t^  perfi^rin  a  ni^eotid  opcratioa  within  the  %tiX  eouple  of  dtiys.  Hence  we  c«^ 
ecly  expeet  to  determiai}  if  aoy  inQammation  exiited,  and  Its  grade.  But  the  ctt^edirt  aaA 
^abjective  symptoms  thut  we  flnd^  while  the  lids  are  closed,  sufHce  to  show  us  this^  We  moila^ 
forget  that  rest  of  a  dlseafied  piitt  is  the  beet  a&tiphlogisttOt  and  answers  better  tb«u  ail  otlMn 
together. 

When  we  wish  to  use  atropine  soon  after  the  operation,  we  should  adWse  the  patient  to  look 
upward,  keeping  the  lids  closed ;  we  then  draw  down  the  lower  lid,  and  drop  one  or  more  drops  of 
the  solution  into  the  fissure.  Generally,  we  should  avoid  much  manipulation  with  this  remedj; 
one,  or  at  most  two,  daily  instillations  of  it  are  sufficient  even  in  the  most  urgent  cases,  and  these 
should  be  made  at  the  time  the  dressing  is  changed. 

It  seens  that  by  these  means  compensatory  bypersBmisB  in  the  posterior  portioii  of  the 
uveal  tract  are  very  much  favored.  At  any  rate  the  curative  action  of  the  atropine  in  iridocy- 
clitis and  iridochoroiditis  after  cataract  extractions  is  very  problematicaL 

a.  If  no  reaction  has  occurred  after  the  second  day,  if  the  recumbent  position 
becomes  very  tiresome  to  the  patient,  he  may  alternate  it  with  a  sitting  one,  and 
may  be  supported  in  an  easy-chair  with  i)illows.  If  the  patient  is  very  hungry, 
there  is  no  objection  to  his  then  using  meat-broth,  easily  digestible  vegetables,  &c., 
in  small  quantities;  in  much  debilitated  persons  this  is  even  necessary. 

On  the  fifth  or  sixth  day  the  bandage  may  be  raised  and  the  patient^s  visioii 
tested,  at  the  same  time  being  most  careful  that  dazzling  light,  rays  of  light  or 
reflection  from  a  white  or  dazzling  ol>ject,  do  not  reach  the  eye ;  otherwise  the  suc- 
cess of  the  operation  may,  even  yet,  be  prevented,  as  the  retina,  which  for  years  may 
have  been  protected  from  dazzling  light  behind  an  opaque  lens,  at  first  reacts 
strongly  to  even  moderate  light.  This  is  the  more  apt  to  occur,  because  since  the 
operation  it  has  been  kept  in  entire  darkness.  Careless  exposure  of  it  may  readily 
cause  incurable  amaurosis.  For  the  same  reason  the  eye  must  not  be  strained  in 
the  trials  of  vision.  Wliere  the  pupil  is  closed  by  remains  of  cataract,  the  triaU 
are  useless,  or  can  only  determine  the  amount  of  sensitiveness  to  light  After  thia 
the  patient  may  be  allowed  to  sit  up  for  an  hour  or  two  at  a  time,  in  an  easy-chair, 
and  be  better  nouiished ;  still,  however,  avoiding  all  food  that  requires  chewing. 
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From  this  time  on  a  simple  shade  suffices  during  the  day.  At  night  it  is  vre\\ 
to  apply  the  protective  bandage.  The  patient  may  now  pass  the  time  out  of  bed  in 
a  comfortable  arm-chair,  and  may  be  better  nourished,  yet  with  the  exclusion  of  all 
articles  of  food  requiring  efforts  at  mastication. 

After  nine  or  ten  days,  there  is  no  objection  to  removing  the  bandage  from  time 
to  time  and  permitting  the  patient  to  use  the  operated  eye.  It  is  wisest  to  do  this 
only  in  the  evening  at  first,  as  the  patient  is  tlien  most  certain  to  esca]>e  dazzling 
light  After  fourteen  days  the  patient  may  use  the  operated  eyes  the  whole  day, 
being  careful,  however,  to  lessen  direct  bright  and  diffuse  light  by  the  use  of 
shades  and  dark  glasses.  In  summer-time  it  is  well  at  this  period  to  let  the  patient 
be  led  about  in  a  quiet  place  out  of  doors  at  twilight,  as  fresh  air  greatly  shortens 
oonvalesccnce.  If  eighteen  or  twenty  days  have  i)as8ed  without  bad  results,  the 
patient  may  be  regarded  as  well,  and  it  is  sufficient  to  warn  him  against  possible 
injuries,  such  as  straining  the  eyes  too  soon,  bright  light,  intemperance  in  food  or 
drink,  &c  It  is  well  to  choose  suitable  cataract-glasses  for  the  patient  at  this  time. 
They  should  not  be  used,  however,  for  a  month  or  two. 

It  is,  of  course,  understood  that  these  are  only  general  rules,  and  that  many 
deviations  from  them  are  necessary,  according  to  circumstances,  especially  in  regard 
to  the  periods  given. 

h.  The  cure  does  not  always  go  on  so  quietly,  however.  It  is  interfered  with  by 
various  accidents  which  require  treatment  and  delay  convalescence  for  a  long  time. 
Qoite  often  feelings  of  pressure,  foreign  bodies,  heat,  even  flying  stitches  and 
temporary  severe  pain,  occur  immediately  after  the  operation,  or  a  few  hours  subse- 
quently, but  soon  depart  after  a  few  tears  have  escaped  between  the  lids,  or  the 
charpie  has  been  changed.  We  may  almost  always  calculate  on  this  accident  when 
fixation  forceps  have  been  used.  If,  however,  they  increase  after  a  few  hours,  if 
the  flow  of  hot  tears  becomes  more  copious,  if  the  margin  of  the  upi)er  lid  becomes 
red  and  swelled,  or  the  entire  lid  congested  and  oBdematous,  we  may  know  there  is 
seyere  inflammatory  reaction.  Then  active  antiphlogistic  treatment  becomes  neces- 
sary. Usually  we  attempt  to  meet  the  indications  by  leeches  applied  to  the  temporal 
region  or  behind  the  ear.  But  if  the  local  temperature  appears  much  increased,  it 
b  well  to  apply  cold  compresses  to  the  brow  and  temples.  If  the  pain  is  unbear- 
able, we  should  use  solutions  of  moq>hia  hypodermically,  or  some  of  the  narcotics 
internally.  [The  sixtieth  of  a  grain  of  atropiffi  sulph.  and  one  sixth  of  a  grain  of 
morph.  sulph.  in  solution,  given  hypodermically,  are  very  satisfactory.] 

In  order  to  secure  sleep  for  the  patient,  &  dose  of  from  1^-3  scruples  of  hydrate  of  chloral, 
with  five  times  the  weight  of  mucilage,  with  the  same  quantity  of  orange  syrap  and  about  an 
oonoe  of  water,  may  be  given.  ( Grarff. )  We  should  be  careful  with  our  instillations  of  atropine. 
They  are  of  little  use  at  this  period. 

More  recently,  doubts  have  been  raised  against  leeches,  particularly  when  they  are  applied 
opon  the  region  of  the  temple,  and  it  is  advised  rather  to  replace  them  by  a  venesection  of  4-6 
otinces.  ( Graff €. )  The  ineffectiveness  of  the  latter  is,  however,  suflSciently  determined  by  the 
experience  of  former  years,  hence  it  had  better  be  discontinued.  The  excitement  of  the 
patient,  which  we  cause  by  the  leeches,  is,  moreover,  scarcely  less  in  the  venesection.  Pnr- 
gativee,  among  which  calomel  together  with  rhubarb  is  particularly  praised,  should  still  lets 
aiunrer  the  purpose.  At  least  they  disturb  in  the  most  dangerous  manner  the  quiet  of  the 
patient  while  in  bed.  To  do  away  with  the  protective  bandage  and  to  make  cold  applications 
directly  to  the  region  of  the  eye,  is  seldom  of  service ;  the  changing  of  compresses  becomes 
tronblesome  to  the  patient,  and  often  increases  the  condition  of  irritation.  Irrigations  with 
cold  water  are  objectionable  on  account  of  their  irritating  action.  Still  they  have  been  very 
recently  recommended.     {Laurence. ) 
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If,  with  these  rcmpdies  and  careful  antiphlogistic  diet,  we  do  not  mictwd  Id 
masterm^  the  mfl;imniation,  or  if  this  even  fncrpsises.  the  eye  ia  §criciii?lj  ^ect«d 
TIrtc  m  usually  ft  severe  iritis^  which  h  excited  and  kept  np  iyj  retained  porttoM  of 
catamct  But  at  this  time  these  are  rarely  so  much  softened  a«i  to  be  removed  Willi' 
out  roughs  and  tliejefon?  daugerous,  manipulation.  In  children  only,  tlii*  ci*' 
sistency  of  tht;  h'ns  allows  us  to  hope  for  Bpeedj  disintegration  aft*jr  discigi*iflfn  anrl 
the  coasi'qtiently  safe  removal  through  a  linear  compal  wounds  In  adult  a,  (ttih  iq 
iridectomy,  during  severe  irritation,  is  dangerous,  Ilenci?,  as  cjq>crienec  tcncli«,  it 
is  almost  always  hetter  to  continue  the  antiphlogistic  treatnu^t,  and  |>atiently  awiH 
the  tt!rmi  nation.  OftJ^n  only  extensive  synechia  and  secondary  eatamcti  fwilt 
After  the  inflammation  lias  run  its  cxDUiise^  or,  stiU  better^  after  aeveral  w«fe  m 
month*,  these  may  be  corrected  by  an  iridectomy,  Tfithout  much  dang-er.  AfW  Sip 
extraction,  great  attentiou  must  he  paid  to  symptoms  of  corneal  suppumtimL  l\m 
ntost  im fortunate  of  all  the  accidents  often  appears  even  in  the  course  of  tw«lTe«f 
twenty- four  hours,  but  often,  also,  not  till  after  the  second  day.  It  slMnn  Uidl  If 
rapidly-increasing  oedeniatous  swelling  of  the  inner  angle  of  the  <*ye,  ai  ^wd!  II  If 
a  profuse  diachai^e  of  purulent  (smjunctival  secretion.  The  pain  m&y  rary  l^taf 
extent  In  old,  decrepit  persons^  after  flap  extractions,  the  corn**  not  nnXppqtMilly 
becomes  mfilt rated,  or  the  whole  globe  tilled  with  pui^  witliout  the  oecurrpiicv  d 
severe  pain,  or  even  with  its  entire  abience*  In  sueh  casts  it  i^  well  to  aseai^  car- 
selves  of  the  state  of  the  eye  by  inspecting  it.  If  we  find  thitt  a  diffiiai.*  infillnlici 
of  the  eomeu  lias  already  occurred^  all  hope  of  rt^Mitution  of  vision  m  gniws.  Hi 
taieatment  is  best  directed  to  the  existing  symptoms  and  the  comfort  of  tin?  pattoL 
If  the  globe  appears  .very  tense  and  painful*  or  if  a  mptnne  is  Ihreatening,  it  ii 
ad\iaable  to  lift  the  flap  or  tap  the  eye.     Cataplasms  are  often  soothing, 

[Astigmatism  often  occurs  us  a  disturlnng  element  in  the  vision  of  patient*  nho 
have  bet'n  oiicrntcil  upon  for  e^tanicl.  Thus  Dr.  Knap[i,  in  Gmefe's  Ardiirfsifor 
!)5ti7,  observer  that,  ''we  should  not  neglect  to  test  evi^s  whicli  liave  l>cen  opeiuted 
on  for  e  Fit  a  met,  vriih  cylindrical  gWssi's,  to  ?^ic  if  virion  h  not  then^by  imprOTwi 
Tliis  is  found  to  be  the  ease  in  a  markfd  degree,  where  the  rt^ult  has  hc<?n  a  good  dor, 
in  about  one -fourth  of  the  cases.  Thus  I  have  found  where  V  —  i,  corrected  it 
will  \ye  I,  and  V  J  will  become  |  and  so  on.'* 

But  notwitlistanding  this  knowledge  of  its  existence,  very  little  liDia  been  done  by 
the  Tuajonty  of  o [aerators  in  detenu ining  the  degree  of  this  error  in  refraction  wbai 
making  out  their  statistics!  of  vision,  and  still  l<^s  has  the  attempt  been  made  to 
remedy  tlie  defect  by  prescribing:  suiUiblc  glasses^ 

This  latter  is  no  doubt  due  to  the  fiif.l  that  the  necessary  sphero-cylindric  gilM 
is  so  heavy  and  of  so  awkward  a  shape  on  only  to  be  'v\orn  with  great  diseomltrtt  If 
the  patient.  Thos  if  we  wished  to  give  a  npheriral  glass,  for  example  +  |  torn- 
hined  with  a  cyliudric  glass,  the  spherical  surface,  inasmuch  as  it  would  have  U>  bt 
put  all  on  one  side,  would  have  to  be  ground  on  a  radius  of  2  juchca*  This  degm 
of  cu nature  would,  in  order  to  till  the  eye  of  the  spectacle  frame,  require  tlie  |H** 
to  be  very  thick  in  the  center,  the  apex  of  which  would  consequently  proji^ct  a  pti. 
deal  from  the  plane  of  the  rim  of  the  spectacle,  while  the  shght  curvature  of  tk 
cyhndric  Burfaec  wtndil  hardly  project  at  all.  Such  a  glass  as  this  is  necessariJf 
very  heavy,  and  very  clumpy  and  uncomfortable. 

With  the  hope  of  remedjing  these  objections  so  as  to  allow  us  to  give  aatigiBitk 
glaaseti  tu  cataract  patients^  I  have  contrived  the  glass  which  I  now  present  to  th« 
Society,  and  which  is  made  in  the  following  manner : — 
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A  simple  cylindric  glass  of  the  required  strength  is  first  set  in  the  spectacle  frame 
in  the  usual  way,  the  axis  of  the  glass  of  course  running  in  the  required  direction. 
A  thin  plano-convex  glass  is  then  ground,  and,  taking  advantage  of  the  fact  that 
lenses  can  be  cemented  together  by  Canada  balsam,  this  is  firmly  fixed  by  its  plane 
surface  to  the  back  or  plane  surface  of  the  cylindric  glass. 

As  the  diameter  of  the  plano-convex  is  made  only  equal  to  the  vertical  diameter 
of  the  spectacle  frame,  and  not  to  the  longitudinal  one,  it  follows  that  a  large 
qoantity  of  glass  is  thus  dispensed  with,  and  the  weight  of  the  glass  is  thereby 
much  reduced — ^the  two  combined  lenses  being,  in  fact,  when  nicely  made,  only 
one-fonrth  of  the  weight  of  the  common  spherical  cataract  glass  as  found  in  the 
shops. 

In  the  figure,  A  gives  a  longitudinal  section  of  the  glass,  the  dotted  line  making 
the  line  of  union  between  the  two  lenses,  while  B  shows  the  front  view  of  the  glass 
as  it  i^pears  in  the  frame,  the  dotted  line  showing  the  circumference  of  the  plano- 
convex glass. 

Fiff.  98. 


ny.i. 


As  you  will  observe,  the  edge  of  the  convex  lens  is  so  delicately  ground  and  so 
perfectly  fitted  to  the  cylindric  glass,  that  the  point  of  union  is  barely  perceptible 
when  the  glass  is  worn,  and  the  peculiarity  of  its  construction  would  escape  the 
notice  of  any  but  a  very  observant  eye. 

The  pair  which  I  now  offer  as  a  sample  has  a  spherical  surface  of  +  |  (really 
equal  to  a  biconvex  -f  i)  and  a  cylindric  surface  +  ^V  c,  the  patient  being  astig- 
matic to  that  degree  in  the  vertical  meridian.  With  the  best  correction  with 
spherical  glasses  vision  equalled  i.     With  this  glass  it  rose  to  ^. 

The  chief  objection  which  would  be  raised  against  glasses  made  in  this  manner 
would,  in  all  prol)al)ility,  be  on  account  of  their  liability  to  come  apart  Whether 
this  is  a  valid  objection  remains  to  be  proved.  I  would  say  that  this  pair  has  been 
in  constant  use  for  four  months,  and  in  that  time  they  have  dropped  twice,  once  in 
a  crowd,  from  which  they  were  only  rescued  after  the  frames  liad  been  considerably 
bent  They  certainly  show  no  signs  of  separation  between  the  two  lenses,  and  we 
know  that  the  lenses  of  telescopes  and  opera  glasses  are  subjected,  oftentimes  for 
years,  to  the  extremes  of  temperature  and  hard  usage  without  showing  such  a 
tendency ;  and  even  if  the  glasses  should  occasionally  separate,  it  is  certainly  a 
simple  matter  to  re-cement  them.  Tliis  slight  inconvenience  would  be  more 
than  compensated,  it  seems  to  me,  by  the  increased  amount  of  vision,  especially 
when,  as  in  the  present  case,  it  is  doubled.   Loring.] 

If,  howeycr.  phthisis  first  threatens,  then  powerful  cauterizations  of  the  external  iniega- 
ment  of  the  lids  with  nitrate  of  silver  in  connection  with  the  tight  bandage  are  said  to  have 
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ptodniced  f BVOiftbla  reBnlti.  To  ^lii  end  tlie  lid  la  to  be  demued^  and  it*  entire  vsihst 
toachod  with  tbo  mitigatod  «tiAk,  with  the  i^iiifitbe  neatraliEitioti  tuid  cuf^ful  dryiDg.  tlii» 
procedure  repeated  according  to  Uf^c^Bsity.  und  noltcd  with  the  a.bo¥«-iii<mUoiicd  Antiphbgiitic 
meoiHB,  cfli»ccially  with  Teneecjetioii,  purgj*tiFei,  etc.  {Gtac/t],  ThcwArtD  wtimitic  piiynltuai^ 
fonnerly  to  mticb  JfqconimoTided^  are  now  pretty  waU  oeglocted.  In  one  ca***,  &n  ilrrauiy  difToMlt 
■appnrating.  infiltrated  comt?a  b&s  been  seen  to  olgar  up  oonipktaly  n  few  boara  >fter  the  pom- 
orful  local  action  of  a  solution  of  qniniaei  snl  the  caae  to  end  in  a  complete  core  (.Vri^^f). 

While  the  bandage  h  still  used,  conjunctival  catarrh  m  not  iinfreqiiaatlj  dCTtsl- 
oped.  It  occnra  partictilarly  in  old  people  with  relaxed  sktn,  aod  often  mns  Hi 
coujau  with  great  ofideniatoiis  fiwelling  of  the  parts.  Then  compnesstM  wet  wth 
lead' water  ary  adyisablc.  Strong  astringents  should  only  be  used  anbtc^jmentlj^ 
when  an  irritpition  of  the  eye  does  not  apf>ear  daDgi?roa*i. 

KTLt^OTitiGt.— Anatomy  :  Briich,  An  at.  Btjicbrt^ibnng  dea  tn«nieh[«  AugapfelH.  Eerlis.  ISIT. 
8.  27.—KfJli]t^,  mikroftk.  Anat.  IL  Braun^^chweig.  ]854.  S.  703.— ^«ii>.  lUtidtucb  der  AiuL 
IL  Biounsohwcig.  1856.  R.  flTS.^SijfiHiy^  ibid.  S,  685.— ^i*  J^e^f  EinatclliiDgea  4m  dkfl 
Appoint  Wicn.  ISSl,  S-  U,— /:  Bfct^r,  A.  f.  0.  IX,  9.  S.  1,  et  seq.— iT.  JT-^fl-,  ibid,  H*  1-C 
^*W^,  ibid,  XI L  1, 17, 19,  38,  Etudes  ophth-  p.  Weckor.  II.  Puri*.  186G,  P.  1, 10,  lL-/«rai^ 
KVm.  BeobttchJgn.  tod  Pugenatecber.  Ill*  Wjeabflden,  18B6,  S*  141.— J/o*fWj  Vircbow'*  Afdri** 
»2-  Bd.  S.  04.— J&tturAi'n,  Wlir^b^.  nfttum.  Zdtg.  IV.  S.  BS.—  VaitrUin,  A.  f.  O.  n^  1*  &fl; 
VHI.  1.  S.  SS.— Xwnrf^,  iUd,  111.  2.  S.  275.— tfnt^*,  ibid,  1. 1.  S.  S5S. 

*SmA  Cfian^^,  Nmohgi^:  E-  Muller,  A.  f.  0.  I(.  2.  S*  53,  ^,  5S,  HI- 1.  S,  55,  C«,  A^-Si,!?, 
1.8.835,887;  Verhandlgn,  der  Wttrabiirg.  pUyi.  med.  Geis,  l!556.  13.  Dec,  IS5i.  sC.  Uiri- 
TT^J,  ZeitAchfl  dcr  Wton.  Acrzti^.  IB58.  S.  4fl3,  Atlas.  Lens  Corp.  iMx^vm,--Ht^lmaf,  Opblb^L 
S.  451,  et  seq.-Jmnwfft,  Uiu.  DuratdL  L  Berlin.  ISHT.  Taf.  JI,  III.  Taf-  U,  S.  67.— i^.rifar,  At 
O.  III.  2.  S.  liT.  1S9,  H+6.— ^'^-Aidtfi^irfji*,  ibid.  V.  2.  S.  2i!5,  YL  1,  ^  U5,  VUL  I.  8,  «iT,  ettiq^ 
£'.  /^i^^fr,  ibid-  VlII.  1.  S.  &1  j  Etudes  opblh.  p.  Wccker,  11.  Pitie.  ISfiC-  P.  13,  Vi.—Iwm^,\% 
P.  \^\  et  seq.—$eAUi»-6emuttv4,  Yireliow^i  ArcbiT,  24.  Bd,  S.  Bfi7.— JfMrsi,  ibid,  £S.  B4S  H 
53,  58.  &^.— G  a  Weber,  ibid.  IS.  Bd.  S.  Al2.^Lohme^ef*,  Z*fit&chft,  £  rAt.  Uedictn  Y.  IBSLS.:% 
SI  I  88, — ^*t$ntr^  kb  Vortr&g«.  Preg,  I8&5.  S.  235,  et  seq, ;  Eutirarf  einer  mn^L  Begr^ndaD^,  dk 
Prag.  1847.  S.  lS5.—Grae/e,  A.  f.  0.  I.  1.  S.  830,  832,  I.  2.  S.  234,  II.  1.  203,  204,  2Y2,  III.  2.  & 
872,  et  seq.—Ad.  Schmidt,  Zeitschfl.  f,  Oiibth.  I.  S.  Z^A.—Beer^  Lehr  von  den  AugenkrankheitetL 
II.  Wien.  1817.  S.  ZQ\.—IIimly,  Krankheiten  u.  Missbildungen.  II.  Berlin.  1843.  S.  23S.-i^ 
WagneVy  Nachrichten  von  der  G.  A.  Universitat  in  Gottingen.  1851.  S.  109. — I\ig«nsUchir,  At 
O.  VII.  1.  S.  115,  W.—  Virchaw,  Die  krankhaften  GeschwQlste.  II.  Berlin.  18S4.  S.  101.— JJte^ 
Lehrb.  der  Ophth.  Braunschweig.  1845.  S.  694,  762. — Piringer^  Die  Blennorrhoe  am  Mensch«- 
auge.  Graz.  1841.  S.  201.— ArU,  Krankheiten  des  Augea.  I.  Prag.  1851.  S.  232,  II.  S.  260,  364.- 
£auer,  Zeitschft.  f.  Ophth.  III.  S.  19.— Singer,  Wedl,  Wien.  med.  Wocbenschft.  ISW.  No.  14-20. 
— Ed,  Jaeger,  Staar  und  Staaroperat.  Wien.  1854.  S.  17,  20,  Zeitschft.  der  Wien.  Aerate.  1859.  S. 
491.—/).  E.  MulUr,  A.  f.  0.  II.  2.  S.  164,  ct  seq.—Pilz,  Lehrbucb  der  Augenheilkunde,  Prag. 
1859,  S.  726.— a  JBecker,  Wien  med.  Jthrb.  1866.  4.  S.  55,  oS.—Bunnelli,  Zeitschft.  der  Wien. 
Aerzte.  1859.  S.  410,  425. 

Symptoms,  Complications :  Grae/e,  A.  f.  0.  I.  2.  S.  231,  et  seq. ;  IX.  2.  S.  46.—^.  Web€r,  ibid. 
VII.  1.  S.  I-U.—Donders,  ibid.  S.  160. 

Causes:  Ilaaner,  klin.  Vortragc,  &c.  S.  259,  et  seq. — ArU,  Zeitschift.  der  Wien.  Aerxte.  1854 
Wochenbl.  S.  777,  Krankheiten  des  Auges.  II.  S.  200.— ScfiOn,  Beitrfige  zur  pr.  Angenheilkaode. 
Hamburg.  1861.  S.  157,  et  aeq.—Froebelius,  kl.  Mntbl.  1864.  S.  38. — Hoiner,  Davidson,  ibid.  ISdS. 
S.  180.— a  Becker,  Wiener,  m.  Jahrb.  1866.  4.  S.  5Q.—Fdrsier,  A.  f.  0.  III.  2.  S.  VJ7.—Afnmtnh 
kl.  Darstellgn.  III.  S.  G7.—Lecorc7i^,  Arch,  gen  de  med.  1861.  I.  P.  572,  677,  583,  725,  II.  S.  64,  65. 
—Knapp,  Carius,  kl.  Mntbl.  1863.  S.  16S,  171.— Melchior,  ibid.  S.  499.— Grae/e,  Deutsche  Klinik. 
1859.  Nor.  10,  A.  f.  0.  I.  1.  S.  333,  II.  1.  S.  229,  273,  III.  2.  S.  872,  V.  1.  S.  170;  VI.  1.  S.  134, Ul. 
143.  XII.  1.  S.  218.  XII.  2.  S.  191.— Jlirschmann,  kl.  Montbl.  1866.  S.  94.— .A  Ifeyr,  A.  f  0.  VItt 
2.  S.  120.—^.  Weber,  ibid.  VII.  1.  S.  2\.— Hutchinson,  A  clinical  memoir,  Ac.  London.  1868.  P. 
150.— St€llwag,  Ophth.  I.  S.  466,  et  seq.— Beger,  Zeitschft.  f.  Ophth.  III.  S.  Uo.—Petreqvin,  C»n- 
Btatt's  Jahresber.  1857.  III.  S.  108.  — Bau,  A.  f.  0.  I.  2.  S.  197.  — i2««/,  Zeitscbrift  der  Wiener 
Aerzte.  1860.  S.  6S9.—Bydl,  Wien.  med.  JahrbQcher.  1866.  4.  S.  46,  50,  61.— ^a^,  Lehrbucb  der 
Ophth.  II.  1854.  S.  680.  — Cocci w*,  Uebep  die  Neubildung  von  Glashfiuten,  Ac.  Festrede  Leipsig- 
1858.  S.  1, 1.—A.  PagensUcher,  kl.  Beobachtungen.  Wiesbaden  IL  1862.  S.  122,  lU.  S.l,8,«,7. 
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^Jfacketuie,  Prakt  Abhdlg.  Aa,  Weimar.  1832.  8. 807 ;  Traits  d.  maL  A  yenx,  tradnitp.  Warlo- 
montetTestelin.  L  Paris.  1856.  P.  b^.—Sichel,  Annal.  d'oc.  XHI.  P.  19S.— Zander  xmd  Geiaaler, 
Terletz.  d.  Auges.  Leipzig  und  Heidelb.  1884.  S.  27,  ^i.—Sehweigger,  A.  f.  0.  VIII.  1.  8.  287.— 
C,  RUUr,  ibid.  8.  1, 16,  81,  Etudes,  opbtb.  p.  Wecker  II.  Paris.  1866.  P.  19.— C.  PagentUeher,  kl. 
Montbl.  1865.  8.  U.—Nordman,  Mikrograf.  Beitrilge,  Ac.  Berlin.  1882, 1.  Heft.  8.  7,  2.  Heft.  8.  9. 
"QttchtidU  Zeitscbft.  Ophth.  III.  8.  iOo.^Leuekart,  kl.  Montbl.  1864.  8.  86. 

JHtloeation  o/ihs  Zens:  Zander  und  GeissUr,  1.  c.  S.  868-886.— (?«w^,  8cbmidt*8  Jabrb.  107. 
Bd.  a  12-7^.'-Ma4:kentis,  Trait6,  Ac,  I.  P.  699-607.— ^/e^/tro^,  Opbtb.  1. 8.  488,  et  seq.— JKmimt 
kL  Vortrftge,  Ac,  8.  231-238.— ^ri^,  Zeitscbft.  der  Wien.  Aerzte,  1861.  Wocbenblatt.  8.  208. 
Krankbeitcn  des  Auges.  Ac,  II.  8.  16,  271-276.— iSicM  ibid.  S.  275.- J?y5a,  ibid.  8.  278.— JKy- 
muuM,  Ein  Fall  von  spontaner  Freibeweglichkeit  der  Linse.  Denkscbrift  an  Q.  B.  Cams.  8.  21.— 
Sekdn,  Beitrftge,  Ac,  8.  HI,  116;  Handb.  der  patb.  Anat.  Hamb.  1823.  8.  121.— ^i.  Jaeger, 
Zeitschrift  der  Wien.  Aerzte.  1863.  II.  8.  661.  8taar  und  8taaroperat.  Ac  8.  67,  69.— Jmmon,  A. 
£  O.  L  a  119, 126,^I\sgetuteeAer  und  Sdmiech,  kl.  Beobacbtungen.  II.  8.  88 ;  IIL  8.  I^—Ora^e, 
A.  f.  0. 1. 1.  836,  ct  seq.  I.  2.  8.  291,  II.  1.  8.  196, 197,  III.  2.  S.  365,  871,  872 ;  lY.  2. 8.  811,  816. 
^Donden,  ibid.  VII.  1.  S.  201.— />.  K  Muller,  ibid.  VIII.  1.  8.  \^^.—Sippeh  ibid.  8.  170.— 
Jfimc,  kl.  Montbl.  1865.  8. 176.— a  Pagendeeher,  ibid.  8. 1.—  Wecker,  ibid.  1863.  a  114.— 5^a», 
Ibid.  1866.  8.  lU.—Ilirschmann,  ibid.  1866.  8.  94,  W.—Bouman,  ibid.  8.  267. 

C&urte,  BesuUe:  Hitnh/,  I.  c  II.  8.  247.— ifJ.  Jaeger,  Wien.  Zeitscbrift  t  prakt  Heilkunde 
1861,  Nr.  81,  Z2.'-ScUn,  Beitrige,  etc  8.  U2,—Grae/e,  A.  f.  0.  1. 1.  8.  826,  III.  2.  8.  876,  V.  1. 
8. 178-177;  IX.  2.  8.  46;  XI.  8.  8.  86.— JTna/y,  Dritter  Jahresbericht  1864-5.  Heidelberg,  1865. 
a  19. 

JV-ealment :  ArU,  Lebrb.  II.  8.  294,  888 ;  Zeitscbrift  der  Wien.  Aerzte,  1859.  8.  412, 1866. 
Wochenbl.  Nro.  88 ;  Prag.  Vierteljabrjcb.  76.  Bd.  Misc  8.  16;  kl.  Monatbl.  1864.  8.  887,  et  seq.- 
Baemr,  Prag.  med.  Wocbenscbrift,  1864.  Nro.  42,  kl.  Vortr&ge,  etc.  S.  285,  et  seq.—Iile,  Lebrb. 
8. 129,—Melchoir,  kl.  Monatbl.  1863.  8.  A99.—Zehender,  ibid.  S.  87, 186, 274, 1766.  8. 122.— Jiivaud- 
Landmu,  and  others.  Congress  intern,  d'  ophth.  Paris,  1863.  8.  lbb-Vl\.—Seeondi,  ibid.  8. 164, 
217,  Clinica  oc  di  Geneva,  Riassunto  Torino,  1865.  P.  91,  ISO. — i/I  JLangenbeck,  die  Insolation  d.  m. 
Augea.  Hanover,  1859.  8.  8.—£d.  u,  Fr.  Jaeger,  Ueber  die  Behandlg.  ds  gr.  Staares,  Wien.  1844,  8. 
19,  et  seq. ;  Staar  und  Staaroperat.  Wien.  1854.  8.  88-48.— iJiWmcA,  Deutsche  Klinil^,  1856.— 
SidUaag,  Zeitscbrift  der  Wien.  Aerzte,  1852,  1.  8.  821,  4^1,  570;  ophth.  I.  8.  670-654.— ^ra^«, 
A.  t  0. 1.  2.  8.  219,  et  seq.  II.  1.  S.  195,  et  seq.  II.  2.  8.  177,  et  seq.  IV.  2.  8.  211,  214,  V.  1.  8. 
158,  et  seq. ;  VI.  2.  8. 155,  et  seq. ;  IX.  2.  S.  43,  et  seq. ;  X.  2. 8. 209,  etseq. ;  XI.  8.  8. 1  et  seq. ;  XIL 
1.  a  150,  et  seq.  ;  kl.  Monatbl.  1863.  S.  141,  et  seq. ;  1865.  8.  806,  341,  Z45,— Gibson,  nach  Graefe, 
A.  £  0.  I.  2.  8.  221 ;  X.  2.  8.  2l6.—Schtffeigger,  nach  Graefe  kl.  Monatbl.  1863.  8.  198.— Ihlucci, 
oach  Himly  1.  c  II.  S.  2S5. —Bigenetecher,  A.  f.  0.  VIII.  1.  8.  192,  etseq.;  kl.  Beobacht.  1.  8.  41, 
et  seq. ;  IL  S.  28-84,  III.  S.  3,  et  seq. ;  kl.  Monatbl.  1865.  8.  816.— ^^^tn,  A.  f.  0.  VL  2.  8.  78, 
76, 1S.—SUfan,  ibid.  X.  1.  S  .123,  126,  131.—  Wecker,  kl.  Monatbl.  1863.  S.  114,  U9,—Mannhardt, 
ibid.  1864.  S.  AOS.—Knapp,  ibid.  1863. 8. 165, 168,  dritter  Jahresbericht,  etc  8. 19,  Canstatt's  Jah- 
resbericht, 1864,  III.  S.  V>5.Sichel,  kl.  Monatbl.  1863,  S.  125,  Ann.  d'oc  XVII.  P.  106,  A.  f.  0. 
IX  2.  S.  117.— ^AJn,  Beitrftge,  etc  8.  170,  175.— Laugier,  Ann.  d'oc.  XVII.  P.  29,  XX.  P.28.— 
Deemarree,  Clin,  europ.  1859.  Nr.  8.  Trait6  d.  mal.  d.  yeux,  Paris,  1847.  P.  (ih\.Sch^ft,  die 
Ausldflelg  des  gr.  Staares,  Berlin,  1860.  8.  1.  W.—Stober,  De  I'extract  de  la  cat.  p.  incis.  lin. 
Strasbourg,  1857.- C.  BiUer,  A.  f.  0.  VIII.  1.  8.  1,  et  Beq.—Mooren,  Die  Verminderter  Gefabren 
einer  Homhautvereiterung,  etc.  Berlin,  1862.  8.  5,  et  seq. — Rothmund,  Jahresbericht,  1861-2. 
MQnchen,  1863.  8. 15, 17.—  Workman,  Carter,  kL  Monatbl.  1864.  8.  41,  A.2.—CrUciitU,  ibid.  1864. 
S.  849,  et  seq. ;  1866.  8.  127.— Bowman,  ibid.  1866.  S.  128.—^.  Weber,  ibid.  1865.  8.  %^9.—Quadri, 
nach  Himly  L  c  IL  S.  289,  291.— iTi/cWtfr,  Deuteche  Klinik,  1865.  Nr.  41,  32,  1866.  Nr.  87,  u.  d.  f. 
Wien.  med.  Wochcnschrift,  1866.  Nr.  86.— iSawwM,  Wurzb.  med.  Zeitschrift,  IL  4,  1861.— ./aco^ 
•on,  Ein  neues.  gefahrloses  operut.  Verfahren  etc  Berlin,  1863,  kl.  Monatbl.  1864.  S.  330,  A.  f.  0. 
X.  2.  a  78,  XL  1.  S.  114,  et  seq. ;  XL  2.  8.  166,  et  seq.— i?ra«n,  A.  f.  0.  XL  1.  8. 200.— UlUrsper- 
ger,  XL  2.  S.  2QQ.— Boseander,  kl  Monatbl.  1864.  S.  US.— Boeder,  ibid.  1865.  8.  ZQTl.—Agnew, 
ibid.  1865.  8.  ZS9,— Laurence,  ibid.  1868.  S.  416.— OmriMran^,  Wien.  med.  Wochenschrift,  186A. 
Nr.  8a  [Loring,  Boston  Medical  and  Surgical  Jonmal,  Oct  12,  1871.]  F.  Becker,  A.  1  O. 
XnL  1.  8.  75.— C.  mtter,  ibid.  XUI.  2.  8.  451.— ZernoiT,  ibid.  XHL  2.  a  521,  527,  633,  545.— 
AC  SchulUe,  ibid.  XIIL  1.  8.  83.— TVofnoir,  KL  MonatbL  18C9,  a  411.— Air*an,  Sitzungs- 
ber.  d.  Wien.  k.  Akad.  d.  Wisa.  54.  Bd. 

Senile  changes,  NoMlogy  :  Knapp,  A.  10.  XIIL  L  8. 158, 17^—Mauthner,  Lebrb.  d.  Ophtb- 
loop.  a  1S9, 144,  Ul.—Stcffan,  KL  MonatsbL  1867,  8.  209,  216.— ITo&reii,  Ophth.  Beob.  a 
307,  209.— JTrtittf,  Zeitscbft  t  rat  Med.  24.  Bd.  a  261. 
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Ciittm:  Iwanojr,  A,  1  O.  ST.  a  S.  59,  m.—Mooren,  Ophtk  Bwb.  E  306,  Slt-/Zs«^ 
mati^i,  A.  £  O.  XIV.  1.  S.  109.— JJfr^fii,  ibid.  XITL  a  3.  383.^irr^for,  Kl.  Mcujathl  1WI,  $. 
36.— Cfifcrni^a,  ibid.  1609.  S.  105.—  Wagna-^  ibid.  8. 15-— ^laf wA«^*«,  kt  B*5ob.  S,  fefl,  jy, 
kL  Moni^tbl  1807.  R  S4L 

DUhrtithn  of  th^  Lenx:  Mye*^  Arch,  t  Atig.  u.  Ohi^nheilkde.  L  S.  1S4— /^kwii,  tUA 
a  2\.—Moorrn,  OphtlL  Btiob,  a  355.— aZsnwjn,  kL  ManatbL  1800,  8.  101— TF<*ff?irt',  ihii 
8,  \S.^l>avi9,  ibid.  8,  191,— iSTtitrtft;?,  ibid.  E  347.— .fi^.  ifeyrr,  ibid.  S.  S&l.— flbn^r,  Hid 

a,  ass. 

CowTjK,  ran^f^*:  Jfoorffn^  Opbtb.  Beob.  Su  314— JTaulAurt-,  LebTb.  d  ophthmsJii,  a  142.- 
AKrJ'rtrt,  Erfahnrng.  u,  Stndifln.  Erlangea.  1867,  8.  40.— AV/i;«*ji-/7ftnf«mjt,  A*  1  O.  XHT.  1.  fi 
\^^rftff^F,sUrher,  kl.  lieob.  DX  a  IT,  '^-MiiUoi,  C^ntTfllbL  186T,  a  KO. 

7Vft(i^rif/t^ .'  Ilamer,  Prag.  VifirteljiLbrscbrft  96.  Bd.  Anaal  &  85,  86;  ^  B4  Aottii,  S 
!^  ^  toa  BcL  Re£.  &  T7  ^  Neneste  Pha«e  der  8 taiLrope ration.  Pcttg,  ISm  ;  Phakolg.  8tvd^ 
Pnig.  l^m.—Faye,  Congtha  Opbtb.  ISGft,  8.  UL—fi'irtter,  kl  Monatbl  JSfl^,  a  \M.*^f7kppt, 
SuUe  ultime  riccrahe^  etc.,  PD4oTa,  1809,  8.  C  — TapiV;nof,  ibid,  a  1.— i^'inlontr,  Bcfitlftni 
Eb^ractJon  dei  grauctx  Staaers.  EibiageiL  1869,  S.  42,  et  msi.  Jftorsti.  Di*i  vcnniJld^J^t^fll  Q^ 
fahfenemer  Hamhantremt^rang  etc.,  Berlin.  1832.  a  5^40;  Ophth.  Beob.  R  2VJ-2¥i;  PidMI 
Sympatbiftche  Ophth.  8.  44<  50,  TO;  kL  MonatbL^lSOa  S,  Sim.Slfpin,  A.  1  O,  X  L  a  1J0; 
Klin,  Ertabrangen.  Erlange-D.  ISOS*.  S.  4 ;  Btfobnmgen  und  Studien  Uber  d.  BtadHX^iQliL  i 
15,  2S,  44,  48,  50 ;  kl  M^jnafebL  1870,  R  90.^  ffrot^V,  A.  1  O.  XIV-  a  S.  lOft^l^  j  €b^ 
Opbtb.  1868.  a  61.  0fi;  kl  Motiatbl  180a  R  1.  259;  1870.  B.  I,  10,  14  il  t—If^f^U,  Hw^ 
weiddehrc.  18GG.  8.  S87,  078.— J/flnn A orrfl,  A.  L  O.  XIV.  3.  S.  i9.^Kna^tp,  kl  BCfVwM 
I86a  a  4.^1,  341;  A.  1  O.  XUI-  t.  R  85,  98,  134;  XTV,  K  S.  303,  38.5;  Arcb.  t  Au^a.Ofa- 
reiib<>jlkii*,  B.  44,  m.—SuJtd,  A-  t  O,  XIV.  3.  S.  t  Rothmumi,  kl  Monatbl  18601  fllft 
A,  f.  a  XIV.  1.  8,  178.— a  Ltdhftith,  kl.MotitttbL  18l}9.  R  353,456,— jYMmiiJt,  ibid  8L  3»- 
Jfa^f,  ibid.  8.  4m— J?»rsffft£r^H,  ibid  18(18,  a  26.-^Pa!ifjir»,  ibid.  S.  388— /f/:^<-Wn^,  ibiiLt 
181 ;  Cougi^B  Opbtk  lg6a  8.  84.- i/^r£/t>t<ffm,  kL  MoaatbL  IfitiS,  S.  327;  Opbtb.  Jjd^df^  tl^ 
a^— 0.  jB5(*i(*^r,  Con grta Opbtb.  IW^,  8.  *J2.—Kd.  Mk^tr,  quagHna,  Knnht,  ibiii  R  F3-«- 
Critcfutt,  ibidn  S.  ^0;  kl  MonatbL  1S*M.  a  iW9,  353,  357;  18f)6,  S.  137.— A'i*cAi^,  Coflsr* 
Opbtb.  1858.  a  89;  Die  Qnerextrftctioti  dcagr.  StaArei*,  BrlwigeTi,  1808.- /«*»6wi*,  A.  t  CH 
XIV.  2.  8.  24?.— i?ew8.-*.  iromo«j,  Ophth.  Studieu.  Wieu.  18011  S.  1-2G,—  Berffmann,  A.  f .  0. 
XIII.  2.  S  'SS'S.  —  Go2ivca.  ibid.  XV.  1.  S.  344.  257.^  WilUanvs,  Arcb.  tAog-u.  OhrenUkde  1. 
S.  dl.—mrsch,  kl.  MonatbL  1869.  S.  282.  ~" 


1.   Discission. 

sationi.— Simple  breaking  up  of  a  cataract  is  iDdioated : 
the  yarions  forms  of  cataract  occurring  in  childhood,  except  in  silicnlose 

opadtiea  of  the  posterior  capsule,  such  as  occur  after  linear  and  flap  ez- 


itioiL — ^The  disdssion  may  be  done  as  well  through  the  cornea  as  through 
I.  Bderotioonyzis  is  advisable  in  fluid  and  pasty  total  cataracts,  especially 
ire  11  ground  for  suspicion  that  depositions  of  changed  cataract-substance 
rent  the  retraction  of  the  capsule,  as  in  this  operation,  by  using  the  needle 
the  anterior  capsule  may,  if  necessary,  be  depressed ;  the  same  is  true  in 
of  the  posterior  capsule,  which  often  remain  after  extraction. 
1  cataract-needle  is  almost  always  used  for  selerotic&nyxis.  It  is  not  suited 
ooyxis,  however,  for,  as  the  spear-pointed  end  enters  the  anterior  chamber, 
>iifl  escapes ;  hence  the  lens  approaches  the  posterior  wall  of  the  cornea,  and 
lie  passes  out  of  the  reach  of  the  needle.  The  formation  of  secondary  cata- 
bns  favored.  Hence,  Dalrymple^s  needle,  or  the  round  stop-needle,  is  used 
antage,  as  it  prevents  the  escape  of  the  aqueous  humor, 
breaking  up  a  cataract  by  scleroticonyxis,  after  dilating  the  pupil  as  fully  as 
the  needle  is  passed  perpendicularly  through  the  sclera,  on  the  temporal 
ut  a  line  and  a  half  behind  the  margin  of  the  cornea,  and  from  one  to  two 
)w  the  horizontal  meridian  of  the  eye,  the  cutting  edges  of  the  needle  being 
antero-posteriorly,  the  better  to  avoid  the  chief  vascular  trunks  of  the 
Then  the  point  of  the  needle  should  be  turned  forward,  so  that  the  end 
side  shall  look  toward  the  cornea;  then  past  the  temporal  part  of  the 
rocesses  and  the  pupillary  margin,  ti trough  the  periphery  of  the  lens  into 


Pig.  94. 


the  anterior  chamber  as  far  as  the  upper 
mner  margin  of  the  pupil  (Fig.  94.) 

In  order  to  tear  as  large  a  piece  as  pos- 
sible from  the  middle  of  the  anterior  cap- 
sule, and  sink  it  in  the  vitreous,  the  end  of 
the  needle  is  to  be  laid  flat  over  the  centei 
of  the  capsule,  and  moved  slowly,  with 
increasing  pressure,  toward  the  vitreous. 
The  needle  is  to  be  used  as  a  two-armed 
lever,  whose  fulcrum  is  in  the  scleral 
wound,  and  in  its  excursions  should  not 
go  out  of  the  plane  of  the  meridian  of  the 
wound.  When  this  has  been  done,  the 
needle  is  to  be  again  passed  into  the  an- 
terior chamber,  in  order  to  tear  loose  the 
remaining  parts  of  the  anterior  capsule,  or 


niscissioM. 


to  CBt  them  up  as  mnch  as  reqoireJ,  as  well  as  wtill  farther  to  break  up  the  nmsm 
of  the  cataract. 

It  U  not  ndvisuble  to  push  the  fnigmeitts  ot  ^iaract  JtiNi  the  anterior  ebftmber,  u  ihty  eotlwit 
al  the  bottom  of  the  chntnher  aod  irritate  th<}  Iria.  Their  aioklng  io  Ihe  vitroooj  is  doL  uttirErded 
iiriLh  peculiar  danger,  aa  they  are  ther«  rcftdiiy  absorbed^  ftnd  onlj  a  small  purtJon  of  th<?m  rwck 
there,  for,  on:  acaouat  of  Iboir  aofmcss,  thcj  are  miudl/  atripped  ufTp  <U3d  rcniaia  m  the  po^tcrtfif 
dtuuijber, 

£.  In  break] T^g  np  the  cataract  hj  keratoQT^is,  after  dilatbg  the  pmpU  «i  tl^  tt 
possible  (Fi^.  95),  the  stop-needle  is  passed 

throagh  the  cornea  at  the  middle  of  tho  ^'f-  *. 

lower  outer  qnndrantj  its  point;  pushed 
through  the  anterior  chamber  to  the  ioner 
tipper  border  of  the  pnpil,  and  the  capsule 
and  letiB  divided  in  Tarions  directiuB:}. 

Tbe  needle  ilioatd  be  pfissed  tbr<>ugh  the  cof^ 
neA  pcrpendieu tarty,  bo  tbal  tho  truck  of  th* 
wound  may  be  ahorter.  If  the  needle  h&  introdn^ed 
obliquely,  the  opposition  to  itq  admnee,  which  it 
alwaj9  greitt,  la  increased,  and  then  the  patient  U 
reatlea*  while  the  operation  ia  being  complijtod. 
Such  an  obtique  cancil  ie  aho  dangcfroua,  as  Ibi 
parta  aroiiud  the  points  of  entrance  and  exit  of 
the  cornea  are  atraired  and  bruifiCid  bjr  the  foreiblo 
txcursioo  a  0  f  the  sh  auk  of  the  n  eed  I  e.  In  Ham  m  a- 
tion,  or  eren  siippuratioQ,  then  read  11  jr  occuri,  and 
opacities  of  llie  corn 0*1  usuallj  result.  Moreover, 
these  opacities  aro  not  certainly  avoided  bj  punc^ 
taring  the  cornea  perpendicularly,  hence  the  adrtce 

of  many  ophthalmic  surgeons,  to  enter  the  needle  through  the  cerUer  of  the  coroea,  is 
jected. 


to  here 


Authorities. --ffi'mZy,  Krankh.  u.  Missbild.  II.  Berlin.  1843.  S.  ZZ0-ZB9.—ArU,  Krankh  da 
Auges.  II.  Prag.  S.  Z35,—St€llwaff,  Ophth.  1.  S.  670,  675,  688. 


2.    Linear   Extraction. 


Indications. — This  operation  is  particularly  indicated : 

1.  In  fluid  and  pulpy,  as  well  as  in  pasty,  total  cataracts. 

2.  After  the  division  of  cataract,  and  after  wounds  of  the  globe,  when  the 
fragments  of  the  lens,  pressing  forward  out  of  the  wounded  oapsnle,  excite  severe 
irritation,  and  the  crystaline  has  become  pulpy  throughout  its  extent. 

8.  In  regressive  and  shrunken  cataracts  without  nuclei,  especially  in  siliculose 
eataracts,  and  secondary  cataracts  related  to  it. 

The  Operation  varies  considerably,  according  as  we  have  a  fully  softened  or  a 
shranken  leathery  cataract.  A  division  into  two  distinct  methods  is,  however, 
notenable,  as  soft  cataract  is  often  transformed  to  siliculose  cataract,  and  an  opera- 
tion combined  of  the  sub-varieties  is  required. 

The  necessary  instruments  are  a  straight  iance-shaped  knife,  and  either  a  sickle- 
shaped  needle  or  an  iris-liook,  a  Fischer^s  forceps,  and  a  DaviePs  spoon. 

First,  the  pupil  being  fully  dilated  by  atropine,  the  chamber  is  to  bo  opened  with 
the  lance-shaped  knife.  The  opening  is  always  made  on  the  temporal  side  of  the 
cornea,  in  the  liorizontal  meridian  or  somewhat  below  it,  about  one  lino  from  the 
scleral  border.  The  knife  should  be  so  placed  tliat  its  surfaces  shall  stand  perpen- 
dionlar  to  the  meridian  of  the  point  of  entrance,  and  its  point  press  obliquely  through 
the  cornea.  When  the  point  has  entered  the  chamber,  it  is  to  be  advanced  in  the 
same  meridian  plane,  between  Descemet's  membrane  and  the  capsule,  until  the 
corneal  wound  is  about  two  lines  long,  and  then  slowly  withdrawn,  while  the 
aqueous  escapes. 

a.  If  the  cataract  be  fluid  or  pulpy,  aid  the  capsule  clear,  as  soon  as  the  patient 

becomes  quiet,  a  sickle-shaped  needle  is  parsed  flat  through  the  wound  as  far  as  the 

opposite  jnargin  of  the  lens,  and  the  capsule  divided  as  far  as  possible  with  long 

ftrokee  in  various  directions.    Fluid  and  starchy  cataracts  are  usually,  for  the  most 

*  part,  evacuated  during  this  manipulation ; 

on  the  other  hand,  pulpy  cataracts  only 
approach  the  wound,  and  a  little  of  them 
escapes. 

To  complete  the  evacuation,  the  con- 
vex surface  of  Daviel's  spoon  is  pressed 
against  the  posterior  lip  of  the  corneal 
wound,  until  the  opening  gapes.  At  the 
same  time,  one  finger  of  the  hand  fixing 
the  lid  is  laid  on  the  inner  margin  of  the 
cornea  (Fig.  U6),  and  slight,  increasing 
pressure  made  toward  the  center  of  the 
pupil,  to  drive  the  cataractons  substance 
in  the  inner  part  of  the  fold  of  the  cap- 
sule toward  the  opening  of  the  capsule 
and  cornea.    If  this  be  not  sofficient  to 
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remove  tlie  cataract  entirely ,  the  lids  are  to  be  kept  closefl  f>ir  a  ^bile^  to  allo^ 
eome  aqueoDs  to  collect ;  tl^en,  bj  layiog  tlie  ends  of  the  fingere  flat  on  the  lid*, 
aod  moving  them  in  a  drculat  din?etion,  tho  remnining  fragments  of  cataract  wUI 
be  proesed  toward  the  middle  of  tbd  pnpil.  And  it  will  only  be  oeceasarr  tc 
let  the  corneal  wo  and  gape  again  for  the  cataract  palp  to  escape.  If  the  popil  ets 
not  be  cleared  in  tliie  iraj,  the  spoon  is  to  be  parsed  into  the  anterior  chamber^  aiid 
the  fragnieota  brought  out  witb  it*  If  remains  of  the  capsule  then  appear  in  the 
pupil  (thoj  may  be  detected  by  the  irre^lar  reflection  of  their  folda  or  their  veiJ» 
like  clouilijiess),  they  shonld  be  extracted  with  the  iris-hook  or  forceps, 

^,  If  the  capsule  be  clouded  by  regreadve  cataraotous  depositions,  and  be  me« 
or  le^  stiff  and  tenaoioas,  it  is  best  to  introdnee  an  iris-hook  flatwbe,  in^ead  of  tbe 
slckle-Bhaped  needle^  to  hook  the  capsale  near  its  inoer  edge,  to  rotate  the  insirB- 
ment  Elowly  on  its  axia  bo  as  to  gaio  more  points  of  attachment,  and  envelop  iti 
sharp  point  In  the  folds  of  the  capsule,  and  then,  with  gradually  increasing  earefid 
traction,  moTe  it  toward  the  oomeal  opening.  If  the  anterior  cnpsule  has  alreidf 
become  very  tenacious  by  the  deposition,  we  not  uofrequently  succeed  in  brin;^vpg  tl 
oat  of  the  wound  entire.  Bnt^  if  the  hook  pulls  oat^  the  opening  in  the  capsule  li 
at  least  auffioiently  large  to  permit  the  ovaeuation  of  the  cataract  by  aid  ^^f  Daricl^ 
spoon,  03  above  described  ;  then  the  remains  of  the  capsule  should  be  again  f^tzed 
with  the  hook,  and  extracted, 

^i  If  it  is  a  dry  capsular  or  seoondary  catarnct,  the  operation  is  still  more  8lni|i1i; 
for  snch  cataracts,  as  a  rale,  follow  entire  the  careful  traction  of  the  hook  (ng,t7l 
and  the  Daviera  spoon  is  unuecesiary.  If  the  hook  tears  out,  or  if  the  cataiaet  hat 
already  a  free  margin  to  sei^e,  it  is  better  to  iu  trod  nee  the  forceps  and  c^'mpteti  ihi 
axtnietion  with  thcse^  as  they  have  more  points  for  attachment  than  a  liook,  noL 
hence  are  more  <^rtain. 


The  puncture  must  be  made  a  line  or  more 
from  the  scleral  border ;  for,  if  the  inner  opening 
of  the  wound  be  peripheral,  a  prohipse  of  the  iris 
may  readily  occur,  as  the  pupillary  margin  will 
be  driven  into  the  wound  by  the  escaping  aque- 
ous and  the  fragments  of  cataract,  especially 
when  Ihe  pupil  contracts  on  account  of  the 
diminution  of  intraocular  pressure.  Moreover, 
when  the  puncture  is  made  near  the  edge  of  the 
cornea,  the  iris  is  endangered  by  the  instruments 
introduced,  and  often  is  much  injured  mechani- 
cally. 

The  lance-shaped  knife  should  be  passed 
obliquely  through  the  cornea,  because  instru- 
ments can  be  more  easily  introduced  and  with- 
drawn through  an  oblique  wound,  without 
stretching  or  bruising  its  inner  lip ;  and  the 
cataract  may  also  be  brought  out  more  readily 
XX  a  straight  direction  than  in  one  bent  almost  at 
a  right  angle. 


Fig.  m. 


Aooidenti. — 1.  The  pupil  occasionally  contracts  very  much  at  the  moment  the  aqueous  escap« 
and  the  intraocular  pressure  ceases.  This  greatly  impedes  the  division  of  the  capsule,  as  well  n 
the  exit  of  the  cataract  In  such  an  event,  nothing  more  can  be  done ;  hence  it  is  to  be  avoidf<l 
by  carefal  and  repeated  use  of  mydnatics. 

2.  Prolapse  of  the  iris  frequently  occurs  during  the  operation.    If  only  a  little  is  prolap«e<i 
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after  remoTing  the  capsule  and  fragments  of  cataract,  we  may  sometimes  replace  the  ins  by 
dosing  the  lids  and  lightly  rabbing  the  sarface  of  the  eye  at  intervals,  in  a  circular  direction,  and 
thus  exciting  the  sphincter  to  strong  contraction.  This  maneuTcr  is  especially  successful  in  pro 
lapse  of  the  pupillary  margin.  In  such  a  case,  we  may  also  attempt  to  reduce  the  prolapse  with 
a  DaTiel's  spoon ;  but  we  should  avoid  excessive  manipulation,  as  the  mechanical  irritation  tc 
the  prolapsed  iris,  caused  by  this  process,  easily  leads  to  severe  inflammations,  which  are  far  more 
injurious  than  the  prolapse  itself.  If  the  reduction  is  not  readUy  accomplished,  it  is  best  to  seize 
the  prolapsed  portion  with  the  forceps,  and  cut  it  off  close  to  the  cornea.  In  any  case,  if  part  of 
the  pupillary  margin  has  been  in  the  wound,  whether  it  has  been  replaced  or  excised,  a  strong 
solution  of  atropine  should  be  dropped  in  the  eye  before  the  pressure-bandage  is  applied,  so  that 
the  pupil  may  dilate  after  adhesion  of  the  wound,  and  its  border  be  removed  as  much  as  possible 
from  the  latter.  This  is  also  advisable  where  the  pupil  is  much  contracted  during  the  operation, 
without  a  prolapse  occurring,  as  this  sometimes  does  not  take  place  till  after  the  application  of 
the  bandage,  when  the  patient  strains  on  account  of  pain,  and  the  aqueous  that  has  collected 
escapes  from  the  wound. 

8.  Incomplete  evacuation  of  the  cataract.  Where  the  operation  has  been  successfully  done, 
this  danger  only  threatens,  when  we  have  been  mistaken  in  the  consistence  of  the  cataract,  and 
have  used  linear  extraction  at  a  wrong  time ;  when,  instead  of  a  fluid  or  pulpy  total  cataract,  there 
was  one  with  a  normally  consistent  exterior  or  a  hard  nucleus;  or,  instead  of  a  leathery,  tough, 
capsular  cataract,  there  was  a  fKable  cataract  breaking  to  pieces  on  being  touched,  or  one  that 
was  partially  retrogressive.  In  such  a  case,  it  would  be  unwise  to  try  to  effect  the  complete 
eracuation  by  frequent  use  of  the  Daviel's  spoon,  as  severe  inflammation  almost  always  results, 
and,  in  spite  of  all  our  care,  a  considerable  part  of  the  cataract  usually  remains  behind.  In  such 
eases  it  is  best  to  satisfy  ourselves  with  breaking  up  the  cataract,  and  excising  a  piece  of  the  iris, 
and  then,  as  well  as  frequently  during  the  after-treatment,  to  use  a  strong  solution  of  atropine. 

4.  Prolapse  of  the  vitreous,  iVom  bursting  or  instrumental  injury  of  the  hyaloid,  requires  the 
Immediate  interruption  of  the  operation,  and  the  application  of  a  protective  bandage,  as  continued 
attempts  to  remove  the  remaining  portions  of  lens  are  fruitless,  on  account  of  their  lateral  dis- 
placement; on  the  contrary,  they  cause  further  prolapse  of  the  vitreous,  and  thus  increase  the 
danger  of  intraocular  hemorrhage,  retinal  detachment,  severe  reaction,  Ao. 

Anthoritiei.— ^m^,  Erankheiten  und  Missbildungen.  II.  Berlin.  1848.  S.  285.— i>.  J<ug€r^ 
Dach  Ed.  Jaeger,  Die  Behandlung  des  gr.  Staaree,  Wien.  1844.  8.  61.  S.  nnd  Staaropeiat  Wieo. 
1845.  a  45.— ^rofftf,  A.  f.  0. 1.  3.  S.  S19,  878-S88. 


3.    Flap    Extraction, 

atoatioBS.— Flap  estraction  is  only  SQited  for  cAtataeta  with  nucki  wku 
denaity  exceeds  Lhat  of  the  layers  aronnd  them,  cspeciall/ — 

1.  In  eortiejil  and  total  caEamcts  of  young  or  mature  individiialSj  when  lk&«^ 
tical  layers  havc^  e^ot^ened,  hut  the  nucleus  re  tat  us  a  normal  coniiaience,  or  u  etn 
TOoro  denge,  and  is  \ajge. 

3,  In  all  gentle  oatijfaots^  and  especially  where  there  is  a  selo rosed  ntickos «( 
only  modtrate  size,  whether  the  eiterbr  he  of  normal  oousl^tanae,  seftaiuftd,  ot 
retrogresaive. 

The  Operation  requires  great  practice  on  the  part  of  the  operator  and 
anta.     It  is  done  in  sc^veral  etagea^  after  each  of  which  the  I  ids  are  gently  cloiiito 
give  the  patient  time  to  colleet  hltngelf, 

Tl^e  instmmonta  reqnir^^d,  nre :  a  oatar*iGt*kuire,  a  fickle  shaped  needle^  ui  \]k^ 
hook,  ft  Da\iers  spoon,  aad  fine  scissors  carred  on  the  Hat;  perha|)9,  also,  a Fiicliftf^ 
ftvreeps* 

It  IS  hetter  not  to  uio  oph  thai  most  ata  La  flap  extraotiona,  for  they  give  the  patiist 
paiUi  and  bo  canse  him  to  straia  the  mascki  of  the  eye* 

Of  all  tbe  cataract-kniTeft  thitt  hwe  beea  recommeuded  (Himl^)j  '*  Bcer'«  "  atwtrert  bfst,  wl 
ia  by  faf  tbc  inoest  frequently  uspd.  QuiU?  re^^utLjr*  hovrever^  keniotnca,  with  bi;tLi«d  ed£?fl»  tv^ 
M  were  fomierly  used  {//imh/)^  have  beea  recommended  by  some,  (Zehsnder^  ICuc^I*r,)  Qufk'i 
cy&totoiTic  is  Dot  a  good  Sjub^tltute  for  tbo  flicklc-sbaped  Deedle,  oa,  op  account  of  fti  »bipe,  it^ 
diflictdt  to  glmrpeTi,  and  it  is  apt  to  catcb  In  tbfl  iris  and  vrrnind  it,  while  being  passed  ia  or  tBJ^ 
drawn  from  the  corueal  wound. 

The  length  of  the  flap  should  be  in  proportion  to  the  size  of  the  nncleu?.  If  too 
large,  it  is  not  so  readily  adjusted,  and  the  danger  of  suppuration  is  increased;  bnt 
if  too  small,  the  cataract  does  not  escape,  or  only  does  so  by  stretching  the  angle  of 
the  wound;  the  section  has  to  bo  enlarged  subsequently,  otherwise  very  iijurioca 
results  may  arise  from  forced  delivery  of  the  lens.  A  section  of  half  the  circnm- 
ference  of  the  cornea  is  never  necessary ;  even  with  large  nuclei  it  is  sufficient  to 
make  the  knife  enter  and  come  out  a  little  below  (in  the  lower  section)  the  liorizoa- 
tal  diameter  of  the  eye,  and  to  cut  so  that  the  outer  lip  of  the  flap  may  be  near  the 
limbus  conjunctivalis.  For  a  small  nucleus  and  soft  cortical  substance,  a  somewbat 
smaller  flap  sufl!ices. 

To  make  the  flap,  while  the  patient  turns  the  eye  outward,  the  point  of  the  cata- 
ract-knife is  to  be  entered  perpendicularly,  just  below  the  horizontal  diameter  of  the 
cornea,  near  the  limbus  conjunctivalis;  passed  through  the  cornea,  then  turoei 
passed  across  the  anterior  chamber  as  quickly  as  possible  (without  too  much  Isast*, 
however),  a!id,  at  a  point  of  equal  bight,  passed  out  close  to  the  margin  of  the 
conjunctiva,  and  without  delay  pushed  on  till  the  edge  of  the  knife  is  against  the 
posterior  wall  of  the  lower  segment  of  the  cornea,  or  has  already  passed  into  its 
posterior  lamellro.     Then  we  are  to  stop,  give  the  patient  a  little  time  to  recover 
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himself,  and  finally  cat  through  very  slowly  and  carefully  by  moving  the  knifo 
forward  and  backward  without  making  any  pressure. 

After  the  patient  (with  his  e}  e-lids  lightly  closed)  has  again  become  calm,  we 
proceed  to  open  the  capsule.  For  this  parposa  the  capsule-needle  is  to  be  held  hori- 
zontally, and  passed,  with  its  back  anteriorly,  np  under  the  flap  without  lifting  it. 
When  the  cutting  pari  lias  reached  the  pupil,  the  point  is  turned  toward  the  capsule, 
which  is  to  be  divided  as  extensively  as  possible,  and  in  varioas  directions;  but  at 
the  same  time  we  must  carefully  avoid  injuring  the  iris.  Wiien  this  hns  been  done, 
the  needle  is  to  be  again  turned  horizontally,  and  drawn  out  with  the  back  looking 
anteriorly. 

If  the  flap  is  large  enough,  or  larger  than  is  nece>8ary,  if  the  muscles  of  the  eye 
contract  moderately,  the  nucleus  follows  at  once,  and  is  evacuated  without  aid.  If 
this  is  not  the  case,  the  lids  are  to  be  again  closed,  till  the  patient  hns  recovered 

himself;  then  we  are  to  evacuate  the 
FJ«.  w.  cataract.    This  is  to  be  done  by  holding 

the  lids  apart  (Fig.  98)  and  pressing  the 
convex  side  of  the  DaviePs  spoon  gently 
against  the  upper  margin  of  the  cornea. 
The  pressure  is  propagated  to  the  upper 
border  of  the  lens,  and,  as  this  tuma 
backward  and  downward,  the  lower 
border  of  the  nucleus  turns  forward 
and  upward,  presses  the  inferior  half 
of  the  iris  and  the  corneal  flap  forward, 
finally  overromes  the  opposition  of  the 
pupil,  and,  with  the  aid  of  the  yitreoua, 
pressed  forward  by  the  recti  muscles, 
it  passes  through  the  gaping  corneal 
wound.  If  the  exit  of  the  nucleus  is 
long  delayed,  it  is  best  to  interrupt  the 
oper.-ttion,  and  permit  the  patient  to 
Veep  his  eye-lids  gently  closed,  and  recover  himself,  then  to  renew  the  attempt. 
Where  the  muscles  of  the  eye  are  not  very  active,  it  is  sometimes  necessary  to 
renew  the  trial  two  or  three  times,  as  a  strong  pressure  with  the  DaviePs  spoon 
might  readily  prove  dangerous,  especially  by  causing  a  rupture  of  the  zonula,  and 
a  prolapse  of  the  vitreous. 

When  the  nucleus  has  escaped,  the  lids  are  to  be  again  closed  for  a  time.  Then  it 
\b  well  to  rub  the  surface  of  the  eye  in  a  circular  direction,  with  the  index  and 
middle  fingers  gently  applied  over  the  lid,  to  excite  the  spldncter  pupillce  to 
contract,  and  thus  most  gently  to  remove  any  folds  or  displacements  of  the  iris,  and 
also  to  bring  into  the  pupil  any  fragments  of  cataract  remaining  in  the  f<dds  of  the 
capsule.  Then  we  have  the  patient  open  the  eye  carefully,  ond  observe  whether 
the  pupil  is  quite  black  and  regular ;  if  so,  wo  apply  the  bandage  immediately.  If 
there  be  still  any  fragments  of  cataract  in  the  pupil,  a  DaviePs  spoon  should  be 
passed  under  the  fiap,  and  the  remaining  masses  scooped  out.  Particular  attention 
b  to  be  paid  to  any  flocculi  between  the  iris  and  cornea,  or  lying* in  the  wound,  also 
to  any  protrusion  of  tlie  iris  between  the  edges  of  the  wound,  as  this  impedes  the 
adhesion.  The  banda;;e  should  not  be  applied  till  all  the  fragments  of  cataract  haw 
been  removed  from  the  wound,  and  prolapsed  portions  of  iris  have  been  replaced. 


1.  Thtf  dip  DTAj  tliD  b«  iQ«d«  DpvTArd.  Fonaerlf  IhU  wa«  onl;  dooe  wbea  it  wu  daind  !■ 
■rc^d  t^icutritLiil  opacities  iji  tbe  lower  balf  of  tU«  eomea  {Miml^),  but  Utiif  it  b&#  been  doat  im 
rul«i  (/v.  Ja^^Ty)  It  hui  the  a<] vantage  of  bidLDg  tb«  deformjtj  belter,  wb«£i  the  seaion  i<!iii| 
aa  opaque  cicatrix,  if  a  iector  of  lb«  iris  cooci  upder  tbu  knife,  &ad  is  cut  off,  <n^  if  tbfl  jpnpil  ^ 
distorMjil  OD  necouDt  of  a  prolapse  of  tbe  iris.  But  the  chief  advanl«g«  i^  that  if  the  flap  des 
uut  actjittt  perfect] J,  hut  the  upper  lip  projects,  It  do«»  uot  aa  readiljr  sttike  agam&t  the  appcrUi 
and  become  looiieaed  ou  motions  of  the  «j«,  or  aubs(?q,u«ut1ly  kc^ep  up  imt»Lioai  nod  tboif  ii 
TariouB  vraja,  iojure  the  efli>ct;^  tjf  tbe  opvriLttOG.  But  ihe  operiLtiun  ii  more  diffictiit  to  ptdvrat, 
«ipecialJy  in  resllcesa  patieots^  whose  Gje«  oflen  turn  up  uuder  the  upper  Ud^  uid  do  dot  obc^  tbi 
will.  It  ta  tru«,  tbe  globt^  ai«Lj  be  brought  iaek  lo  it»  positiou  bjr  tb«  fixation  forcepij  Wt  tt 
Uiueh  traction  la  made^  tb«y  readil/  oauAc  pain,  and  tbua  tnoTcase  th  -  ^atle^tieas  aod  tbe  utnJ^ 
u)g  of  the  pulieut. 

!i.  Ab  tbe  iQap  is  being  formed,  tbe  eye  ahould  look  outward,  aa  in  tbu  poeitionit  UiODeb 
eui«r  to  complete  the  section  without  eateriGg  tbe  kutfu  Jt)U>  the  bridge  of  the  no»^  viM 
recuicza  ibc  patient  uneasj,  and  otlen  obligea  tbe  operator  io  itop  before  the  edge  of  tbe  koiJ«  btt 
r«ai3hed  tbe  iofeiior  segdent  of  tbe  Cornell^  wber«upan  ilie  aqueous  r^pidlj  escapes,  and  t  ]u|i 
porlioo  of  iris  (xtuit^  goder  tho  knife.  Tbia  ia  the  more  ibreat^Ding,  if,  aa  often  happpDf  ii  tJu 
moment  of  puncture,  Ibe  p&tieut  »eeks  lo  evade  the  knife,  and  rolls  the  eje  inward.  If  tbi^HHii 
axis  were  direeteJ  £llghtljr  outivnrd,  the  excursion  would  bate  to  h^  considerable  be  letidoi 
with  tbe  opemiiuut und  tt  would  al«o  require  more  time;  hence,  wben  the  axea  are  dlrect«diHl* 
ward^  it  ia  easier  to  paaa  throo|^h  tbe  chamber  and  get  the  globe  fiiLlj  in  our  pover  befon  111 
puiut  of  the  knife  touches.  But  this  maneuver  is  not  alwnjs  eertain;  ben ee,  when  niakiii|lk 
puDOture^  we  should  be  prepared  fur  tbe  movement  of  the  eye.  We  ^bouid  oever  start  w jtfa  ttV 
idea  lbiJ.t  we  mus^  go  through.  If  the  eye  moves,  it  ie  better  io  ft  itbdraw  the  instruintitt  ibA 
repeat  the  attempt,  when  a  moment  of  rest  permits  the  section  to  be  made,. 

Z.  The  poitit  of  the  knife  k  to  be  lutroduced  perpendicularly  ;  if  U  be  held  too  flat,  it  ^^mm 
through  the  corueiu  Tbe  perpendicular  Cauul  ia  very  long,  and  holdj  the  knife  iasX  in  lb«  origilii 
position  'y  hence  Us  point  passes  through  the  cliftmber  very  near  to  the  poalerior  vaU  oftbewfo^ 
and  posaes  out  just  as  obliquely.  The  eztant  of  the  are  cut  isj  tbeit^fore,  largv^  oi^d  tbeofi^lf 
proportioually  &msi\  \  bence  tbe  cataract  is  not  evacuated,  or  Its  e»^iLpe  is  difficult,  and  tbe«lvp^ 
inner  wall  of  tbe  posterior  lip  of  tbe  wound  is  easily  stietchcd  or  hruij^ed^  and  severe  ififlsiflP^ 
tioDS  may  be  caused. 

4.  The  cutting  should  he  done  very  slowly  and  carefully,  no  pressure  being  made  on  tbe  cutuaf  ] 
edge  of  the  kntfe ;  otherwise,  bringing  out  the  knife  suddetily,  the  patient  is  frightenHl,  thi  J 
tnui^clcij  of  the  eye  contract  spiismodically^  and  evacuute  not  oij^ly  the  lens,  hut  part  of  tberitmnir  ^ 
Hence,  the  force  should  alwLijs  act  in  the  axi^  of  the  iiij^irumtiju. 

5.  The  manipulation  of  the  Duvicrs  spoon,  also,  requires  thc>  greatest  care;  it  is  to  b«li^l]j 
]diicL'd  oil  the  upptiP  burtier  of  tby  eorncji,  imd  tljo  pi^: -^ut  _*  ^-j lidimliy  increased.  In  proccedini 
hastily,  there  is  no  time  for  tbe  pressure  to  be  distributed;  the  under  part  of  the  zonula  niajbe 
torn,  and  the  vitreous  evacuated.    The  pressure  should  never  be  great. 

6.  Of  late,  some  have  altogether  thrown  aside  Daviel's  spoon,  and  evacuated  the  cataract  witb 
the  tinger,  which  may,  if  necessary  to  prevent  slipping,  be  wrapped  in  a  piece  of  fine  cloth.  {Aril.)      \ 
The  patient  is  told  to  look  upward,  and  the  operator  places  the  palmar  surface  of  his  two  ihumlw, 

or  of  the  thumb  of  one  hand  and  the  index-finger  of  the  other,  on  the  upper  and  lower  lids,*)  \ 
that  he  can  move  them  as  he  chooses  over  the  eye-ball.  Then,  pressing  the  upper  lid  downward,  \ 
he  gently  presses  on  the  upper  margin  of  the  cornea,  and  thus  rotates  the  lower  margin  of  lb«  i 
lens  forward  toward  the  wound.  The  lower  lid  is,  at  the  same  time,  pressed  forward  with  the  J 
other  hand,  and,  by  slight  pressure  on  the  anterior  part  of  the  eye,  the  cataract  is  induced  to  i 
escape  through  the  incision  and  the  slightly-opened  eye-lids.  The  refained  cortical  portions  tf«  \ 
to  be  removed  by  gently  rubbing  the  upper  lid  over  the  cornea. 

Accidents.— 1.   Wounds  of  tJu  iris,    a.  If  the  iris  is  pierced  as  the  cornea  is  opened,  it  is  b«*      ^ 
to  withdraw  the  knife,  and  not  undertake  the  operation  again  till  after  the  healing  of  tbe  cornet, 
as,  by  further  advance  of  the  instrument,  the  iris  would  be  exten^iively  divided,  which  would  inter- 
fere with  the  continuance  of  the  operation,  and  might  also  prove  dangerous. 

h.  Most  frequently  a  sector  of  the  iris  is  excised  during  the  completion  of  the  section.   Tbi« 
happens  particularly  if  the  chamber  is  very  small,  the  pupil  contracted,  and  the  iris  bulg«d  for- 
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ward,  for  then  the  knife  can  with  diflSculty  be  passed  by  it.  Bat,  when  there  is  a  lar^t 
chamber,  the  iris  falU  under  the  knife,  if  this  passes  through  slowly  or  interruptedly.  Then 
we  may  often  press  the  iris  away  from  the  edge  of  the  knife  by  turning  this  forward,  and  with  the 
end  of  the  finger  making  moderate  pressure  on  the  lower  section  of  the  cornea,  so  as  to  flatten  it 
tomewhat,  or  by  stroking  downward  the  part  of  the  cornea  lying  in  fh>nt  of  the  knife,  with  the 
ends  of  the  fingers  lightly  laid  on.  But  this  attempt  often  fails,  and  there  is  nothing  left  but  to 
sacrifice  the  portion  of  iris  in  question.  Sometimes,  however,  the  corresponding  part  of  the 
pupillary  margin  remains,  and  a  hoU  is  left  in  the  iris.  It  is  then  necessary  to  divide  the  bridge 
with  the  needle,  so  that  the  cataract  may  not  catch,  strain  the  iris,  and  even  rupture  the  bridge. 

2.  Difficulty  in  the  escape  of  the  cataract.  In  spite  of  strong  contractions  of  the  muscles  of  the 
•ye  and  of  aid  from  the  operator,  the  lens  pushes  the  lower  half  of  the  iris  between  the  edges  of 
the  wound  of  the  cornea,  but  recedes  again,  or  finally  passes  through  the  pupil  with  difficulty, 
eausing  stretching  and  straining  of  the  iris.  This  is  often  caused  by  the  large  size  of  the  sclerosed 
lens,  or  an  extensive  synechia  and  callous  transformation  of  the  pupillary  border,  rarely  by  a 
■pasmodic  contraction  of  the  sphincter  of  the  pupil. 

In  such  cases  we  should  make  an  iridectomy  immediately  after  the  flap  is  made,  to  prepare  the 
way ;  if  the  cataract  has  already  escaped,  to  follow  it  by  an  iridectomy,  so  as  to  remove  the  injured 
portions  of  iris  and  prevent  the  results  of  mechanical  irritation.  The  most  usual  cause  of  the 
difficulty  of  exit  of  the  lens  is,  that  the  flap  is  too  small  or  the  section  through  the  cornea  has  been 
too  flat.  If  we  recognize  thb  condition,  we  should  avoid  forcibly  pressing  out  the  cataract,  as 
the  angle  of  the  wound  would  be  strongly  pressed,  and  nevertheless  the  evacuation  often  woi  Id 
DOt  be  effected,  as  the  vitreous  would  escape  first ;  we  should  rather  enlarge  the  section  as  mmh 
aa  necessary,  by  introducing  the  scissors  between  the  flap  and  the  iris,  and  enlarging  one  or  othir 
angle  of  the  wound.  The  traditional  fear  of  the  scissors  is  groundless,  as  the  part  of  the  wouni^ 
formed  by  the  scissors,  as  a  rule,  heals  as  readily  as  that  made  with  the  knife,  and  usually  does 
DOt  even  leave  a  cloudy  cicatrix— provided,  of  course,  that  the  eye,  and  especially  the  angle  of 
the  wound,  have  not  been  too  much  injured  before  the  scissors  were  used.  If  this  has  happened, 
an  iridectomy  should  be  performed. 

8.  The  incomplete  evacuation  of  the  cataract.  A  large  part  of  the  cortex  has  from  the  first 
remained  attached  to  the  capsule,  or  has  stripped  off  during  the  passage  of  the  cataract  through 
the  pupil,  and  can  not  be  removed  by  the  Daviel's  spoon  without  danger  of  a  prolapse  of  the 
▼itreous,  or  great  irritation  of  the  iris.  Where  the  passage  of  the  cataract  through  the  pupil  is 
difficult,  as  well  as  in  the  extraction  of  cataracts  with  normally  consistent  cortex — that  is,  par- 
ticularly in  unripe  cataracts — this  accident  is  very  common,  and  the  more  difficult  to  avoid  if  the 
parts  of  cataract  remaining  in  the  eye  be  still  transparent,  and  thus  escape  observation.  Where 
we  are  certain,  or  tolerably  confident,  that  large  quantities  of  fragments  capable  of  swelling 
have  been  left  behind,  we  should  perform  an  iridectomy  immediately  after  the  extraction. 

4.  Eicapeo/the  vitreous  before  the  cataract.  This  Very  unfortunate  accident  occurs  particularly 
if  a  part  of  the  section  is  in  the  sclera,  or  when,  on  opening  the  capsule,  the  needle  comes  too 
near  the  margin  of  the  lens,  or  if,  during  the  evacuation  of  the  cataract,  the  spoon  has  been 
too  quickly  or  too  firmly  pressed  on  it,  that  is,  under  circumstances  causing  a  bursting  or  wound- 
ing of  the  zonula  with  the  needle.  Straining  on  the  part  of  the  patient  greatly  favors  the  rupture. 
Id  such  cases  it  is  often  necessary  to  stop  the  operation  and  apply  the  bandage;  for,  with  con- 
tinued attempts  to  evacuate  the  cataract,  more  and  more  vitreous  escapes,  the  lens  sinks  further 
back,  and  finally  we  must  cease,  after  having  very  greatly  increased  the  danger  of  intraocular 
hemorrhage,  detachment  of  the  retina,  imperfect  adjustment  of  the  fiap,  severe  infiammation,  Ac. 
Btill,  in  quiet  patients  we  may  sometimes  succeed  by  cutting  out  a  broad  sector  of  the  iris,  pass- 
ing the  spoon  behind  the  cataract,  pressing  it  forward  against  the  posterior  wall  of  the  cornea,  and 
withdrawing  it 

5.  The  lenSy  with  a  portion  of  vitreous,  advance.  This  accident  is  especially  apt  to  occur  in 
restless  patients,  who  strain  violently,  if  the  corneal  flap  is  too  large,  or  the  Daviel's  spoon  is 
carelessly  used.  We  should  then  give  up  the  operation  and  apply  the  bandage,  otherwise  the 
vitreous  will  be  mostly  evacuated,  which,  as  above  shown,  may  prove  a  serious  accident  Fluid- 
ity of  the  vitreous  is  also  given  as  a  cause  of  this  accident.  In  eyes  which  otherwise  appear 
normal,  actual  fluidity  of  the  vitreous,  or  even  a  diminution  of  its  consistency,  is,  however,  very 
rare,  and  can  scarcely  be  recognized  beforehand.    Where,  however,  choroiditis  or  irido-choroid- 
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HU  hts  t^reeeded,  or  there  iw  oxt«nAif^«  posterior  (tflphjbfflA*  ^-ncheali  ooevr*  in4ft  &eq«eatii, 
«od  mtiit  be  Ukcn  id  to  coosidemtiOEi. 

6.  InccrTAd  tippotiiion  &/  th^  jiap,  with  aUir41)ce  prtijtetioiis  of  \1m  cdlgca.  TIkq,  «o  motin 
of  the  eye  ball,  ihe  Utter  strikes  agaiost  th«  lower  lid*  «nd  this  eniiMfl  great  irritetioo,  •W^  % 
oIWd  the  source  of  ?erf  injurious  inflammation.  The  duger  it  Ihe  gretfcr,  iiiiC«,  on  in«4ioii  of 
the  ere*  bcrore  the  dcatrlx  hm&  hccdoie  suffictentl j"  itrODgt  the  badl/'mppUed  Bap  Uol\«i  pirtiAlty 
looioaed,  and  Ui«  mtraoeulur  pr«5ure  i»  tha»  oflea  eatirelj  reaior^l.  Unfbrbnsttlielj,  liuie  <5«a  W 
dooe  for  this,  pmrticuladjr  Rhoiilf  afuff  Ihc  opei-atioo,  when  it  b  m<y«i  i^^xamarj,  K«th^  plaf^n 
XUKT  ooHodioi]  HtifQc^  to  keep  (he  lower  lid  &waj  from  the  e^e^  M,  oa  *octtK»al  of  th«  imblbo 
canaed  by  the  urtiflcial  ectropion,  teiira  Sow  ibundantlj  aijrj  sofku  OTcjy  thing  ;  tiior«OT«r,  Oa 
necessary  mantpolationa  nre  dangerous  shorter  afl€r  the  operatioo.  We  Abi:>ii!d  aro^d  all  loana 
of  JiTitatioa,  and  qoietlj  await  the  gradual^  apootaneoua  «aiaolhiiig<<7Jf  of  tba  pc«aiiik^ic&  T^ 
ia  usually  aceooipliahed  in  a  few  ireeks^ 


[It  h  propoBcd  to  nvoid  ffach  accyents  bj  apply  In  ;2:  a  ststtire  of  a  ^Dg!« 
of  Bilk  or  Terj  fin©  thread  by  nienuB  of  a  needle,  wLieh  h  Btraigbt  or  only  tli^llj 
curved  nt  ite  poiot,  *'  only  a  qnaiier  of  an  inch  long,  and  having  Ita  point  fl^tt^ed 
to  Sk  cutting  eilge  and  earofally  ebarpened.  The  needle  is  betd  aod  passed  thnu^ 
hf  mean 3  of  a  pjiir  of  Unn  foroeps/^  Tbo  sntura  *^  15  a] lowed  to  remain  tinti  It 
outa  Itself  out,  whicli  ia  Bomeiime^  not  for  ioreral  daya  or  ev^en  tc^e^ks ;  or  It 
may  bo  remo^-ed  after  the  wound  has  b^jcome  consolidate^  say  at  the  eod  of  a 
week  or  tea  days."  M,  W.  WilUami^ 

T^  P^t^pus  ofiht  irit.  Thia  is  oileo  a  secondary  reautt  of  in  correct  appasition  of  the  flafiv  ol 
may  he  pi'rjduced  by  carele^nests  of  Ibe  patient  ite  trend  weeks  aftei*  the  (Operation.  MmI  fa^ 
queolly,  ho vv  ever,  the  prQlapsc  oceura  immediately  afWr  the  escape  of  thti  teos,  aa  a  part  of  tlie  tni 
bu  beeo  toru  out  with  it^  and  the  operator  hu  neglected  to  replace  it,  or  haa  be«D  abtifed  to 
aeglect  the  repoftitiou  on  account  of  prolapse  of  the  vitreous  or  i-estlesaneu  of  the  patt«iL  Alt& 
eveats,  a  decided  dUtorti^n^  or  eveo  a  tlosurt  oi  th^  pupils  rcsnltSf  eapeeiotly  wheti  serereiritu 
nocurS)  aM  is  not  iinfii^queotty  tho  oase^  It  may  also  happen  that  the  flap  becomes  wtj  Irrtguliflj 
curved  nnJ  inlerfores  with  Ti^ionf  as  the  ekntrii  contracL%  but  j^till  maintoins  a  certain  breadUk;, 
80  that  the  edge  of  the  flap  stands  off  more  or  less  from  the  inferior  lip  of  the  wound.  (Fig.  80.) 
To  obviate  such  evil  results,  it  is  best  to  have  the  bandage  worn  longer  than  would  otherwise  be 
necessary,  that  is,  until  the  cicatrix  is  thick  and  strong.  If  the  pupillary  margin  has  beoocDC 
adherent,  atropine  should  be  used  to  keep  its  upper  part  as  far  as  possible  from  the  point  of 
adhesion.  Excision  or  repeated  punctures  are  only  indicated  in  very  large  and  constantlr* 
increasing  prolapse  of  the  breadth  of  the  iris,  especially  when  there  is  danger  that  the  pupillaiy 
margin  will  finally  be  drawn  into  the  wound. 

8.  The  occurrence  of  entropion.  This  accident  is  not  unfrequent  in  very  relaxed,  elderly  per 
sons,  particularly  during  the  nfter-trcatment.  If  the  protective  bandage  is  still  in  use,  it  shoold 
be  at  once  removed,  as  it  greatly  favors  the  inversion  of  the  lids.  Among  the  positive  remedies 
the  canthoplastic  operation  is  particularly  to  be  recommended. 

Anthorities.— ^^^,  Lehre  v.  d.  Angenkrankh.  II.  Wien.  1317,  S.  S66,  272.— Bifnly,  Kraokfa. 
n.  Missbild.  II.  Berlin,  1843.  S.  255  et  scq.—ArU,  Krankh.  des  Auges.  II.  Frag.  1853,  S.  298, 100. 
—Easner,  Kl.  Vortrage  Prag.  18G0.  S.  2S9,  293,  ZOl.—Stellwag,  Ophth.  I.  S.  635,  637,  642.- 
Zehender,  KI.  Monatbl.  18G3.  S.  iZ—Kuchler,  Deutsche  Klinik.  I8G0.  Nr.  89.— .ficTMf,  KL 
Monatbl.  1863.  S.  217.— [//.  W.  Williams,  Diseases  of  the  Eye,  P.  193.] 


4.     Peripherical  Linear  Extraction.     (^Graefe.) 


The  Indications  for  this  operation  are  the  same  as  those  for  flap  extraction. 
Bnt  it  has  also  certain  special  indications : 

1.  For  the  removal  of  cataracts  whose  cortical  portion  is  quite  adherent,  and 
whose  capsnies  are  of  normal  consistency. 

2.  Where  general  or  local  conditions  render  suppuration  of  the  cornea  imminent. 
8.  Where  the  condition  of  the  patient  renders  a  less  strict  regimen  advisahle,  or, 

more  particnlarlj,  a  shortening  of  the  time  of  his  confinement  to  hed. 

The  Operation  is  much  like  flap  extraction,  and,  like  this,  is  done  with  several 
pauses  for  the  patient  to  rest  and  recover  himself. 

The  instruments  required  are  a  narrow,  pointed  knife  {Orarfe)^  iris-forceps,  and 
a  fine  Louis^  scissors ;  a  delicate  sickle-shaped  needle  with  rounded,  hlunt  back ; 
a  sharp  and  a  blunt  hook,  a  thin  and  very  flat  spoon  (Bowman),  or  better,  a  scoop 
with  projecting  anterior  edge  (^Critehett),  a  toothed  forceps,  and  a  spring  speculum. 

The  tickle-shaped  needle  and  the  hooks  should  hare  malleable  necks,  so  that  we  may  alter  the 
eairatore ;  for  if  the  neck  of  the  instrument  is  straight  and  stiff,  and  the  eye  is  deeply  set, 
the  instrument  can  not  be  readily  introduced  flat  into  the  wound  and  moved  in  Tarious  directions 
in  the  plane  of  the  iris.  For  the  same  reason,  the  spoon  is  more  conrenient,  if  its  concavity  is  at 
an  angle  to  the  neck. 

Snowden*s  spring  speculum,  which  has  long  been  in  ase,  docs  not  answer  well  here,  becaose 
Um  part  uniting  the  two  arms  interferes  with  the  introduction  of  the  different  instruments. 
Htnoe  this  part  has  been  much  elongated,  so  that,  when  in  use,  it  rests  on  the  temporal  region. 
(Ora^.)  But  the  elongation  of  the  arms  causes  a  loss  of  power  in  the  spring ;  hence  the  instro- 
ment  must  be  made  heavier,  or  furnished  with  an  adjusting  screw,  which  is  somewhat  objection- 
able. It  would  seem  best,  therefore,  to  have  a  small  Snowden's  speculum  with  an  anUrior  curve,  so 
made  that  the  part  uniting  the  arms  should  lie  on  the  side  of  the  nose,  when  the  instrument  is 
placed  in  the  conjunctival  sac. 

Hore  recently  several  spring  elevators  have  been  oonstmoted  on  this  principle  {StiUing. 
SAreOer). 


Fig.  99. 


In  modified  linear  extraction,  the  up- 
per part  of  the  anterior  scleral  zone  is 
usually  opened.  In  order  to  make  the 
requisite  linear  section  at  this  place  with 
one  or  a  few  strokes  of  the  knife,  the 
upper  eye-lid  should  be  held  well  back 
by  the  operator  or  an  assistant ;  and  to 
l)revent  rolling  of  the  globe,  this  is  seiz- 
ed with  toothed  forceps,  placed  exactly 
under  the  lowest  point  of  tlie  corneal 
margin,  drawn  downward,  and  held  in 
thb  position.  (Fig.  99.> 

The  incision  should  vary  in  length 
according  to  the  supposed  size  of  the 
nucleus ;  but  four  to  four  and  a  half  lines 
may  be  considered  as  the  medium  leogth. 
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For  tbia  purpose  the  knife  ehotitd  be  entered  about  ODe  tJiini  to  b&If  a  Hne  firom  die 
anterior  iriorgin  of  the  cornea,  and  two  thlrda  of  a  line  tu  a  line  below  a  tttu^bt  lo  tb« 
highest  puint  of  the  eomea^  in  the  outer  part  of  the  anterior  aoleral  zou&  Tht  knife 
IB  to  be  iii^ld  with  the  euttlog  edge  inward  imd  upward^  and  ita  point  directed  towird 
the  middle  point  of  the  anterlur  chu^mber.  It  id  entered  obliquelj  io  thi^  poaltiaii^tir 
that  it  appears  in  Lho  anterior  chamber,  clo&©  to  the  origin  of  the  Iria ;  it  is  iidvjiiped 
about  three  Uees^  and  then  turned  hurizQiitally,  no  ae  to  be  parsed  through  tbt 
corresponding  inner  portion  of  the  anterior  scleral  2one  at  tbe  same  bight,  and  it 
an  equal  difitance  from  th<3  cornea  m  the  point  of  entrance.  When  thk  had  been 
done,  the  injitruinent  ebould  be  passed  on  honzontaily  wilh  its  back  downward  and 
anteriorly  (Fig*  99),  and  if  the  point  oomea  near  the  nose  it  should  b©  drawn  btd 
till  its  edge  hn&  severed  t!ie  attaehment  of  the  upper  seetor  of  the  iris,  as  fitr  a^  tk 
margin  of  Descemet^s  membranei  and  rests  again  at  the  inner  wall  of  the  i6lti\ 
Kow  the  knife  ehouM  be  tnrned  so  that  its  back  shail  be  toward  tba  ideiil  mnt^«t 
the  corneal  ourvaturef  bo  that  the  capsule  of  the  glob^^  nmj  be  divided  bj  long  iiToki 
ainiost  perpendicularly  to  its  sarface.  Then  the  knife  lios  bet^s  e^a  the  sdern  m& 
eo^juncuva,  and  the  latter  appears  raised  in  abroad  fold.  As  the  conjunctira  Is  f€f 
dbteasible  and  gives  way^  the  cutting  edge  should  be  turned  forward^  aiid  t^ 
membiaiie  divided  by  a  saving  motion.  The  wound  in  the  Iatii:r  thus  fomu  H 
anterior  convex  are,  whose  summit  reaches  nearly  to  the  litubui  coiyuEKtivalii^ 

The  eetiond  atep  of  tli^a  operation,  the  excision  of  the  portion  of  iria  prefrenitiaf  U 
the  w  OUT  id,  ia  facilitated  by  the  use  of  the  spring  speeulum.  In  order  to  tuanipulili 
readly,  it  ii  neceesary  to  lay  the  eonjuuetival  flap  back  on  the  cornoa.  The  pieeeiC 
iris  i^  then  seized  with  the  forceps,  pulled  out  and  out  off  close  to  the  aderal  w«va4 
bit  that  no  tags  may  remain  in  the  wouud» 

In  ordar  to  take  the  second  step  in  the  operation  without  disturbaao?,  nanselj, 
the  exriKion  of  the  portion  of  iris  biilqin^  into  tin?  wouncl^  it  is  Viry  neo:*^^TTti] 
sLiip  uiL  Lue  cuujiiHuliviii  llap  Iruiu  Ihu  wuuiid,  and  to  lay  it  buck  upuu  lue  cumok 
The  sector  of  the  iris  in  question  must  be  fully  embraced  with  the  forceps,  put  npoB 
the  stretch  and  cut  off  close  to  the  edge  of  the  scleral  incision,  in  order  that  no 
ragged  edge  may  remam  behind  which  may  be  crowded  into  the  wound.  With  the 
length  of  the  wound  it  is,  however,  very  difficult  to  embrace  between  the  forceps 
the  entire  portion  of  iris  corresi^onding  to  it;  hence,  it  appears  advantageous  to 
complete  the  excision  of  the  iris  with  several  cuts,  at  first,  therefore,  to  embrace  the 
central  portion  and  pull  it  out,  and  afterwards  to  do  tlie  same  to  the  internal  and 
external  portions,  and  cut  them  off.  At  the  same  time  it  is  necessary  to  put  the 
iris  firmly  upon  the  stretch,  so  that  as  much  of  it  may  be  brought  forward  as 
possible.  Afterwards  the  position  of  the  lower  half  of  the  pupillary  margin  is  to 
be  carefully  observed,  and  often  it  will  be  already  found  in  its  normal  situation. 
If  this  is  not  the  case,  and  if  it  appears  drawn  somewhat  towards  the  wound,  then 
a  portion  of  the  incised  edge  of  the  iris  is  firmly  engaged  in  the  angles  of  the 
corneal  incision,  and  this  usually  occurs  on  the  temporal  side.  In  order  to  get  rid 
of  this  we  make  use  of  the  india-rubber  spoon.  Tlie  surface  of  the  globe  must  be 
gently  stroked  with  its  convex  surface,  beginning  somewhat  on  the  scleral  side  of 
the  corners  of  the  wound  in  question,  and  directed  from  this  point  towards  the 
centre  of  the  cornea. 

These  manoeuvers  may  be  executed  also  alternately  in  a  direction  corresponding  more  to  the 
length  of  the  wound,  always  proceeding  from  the  corresponding  comer,  or  even  in  a  drcnJir 
direction  over  the  part  in  question.  If  only  the  nasal  edge  of  the  iris  is  adherent,  we  fr«qacutly 
•gain  our  end  by  the  introduction  of  the  cystotome,  by  carefully  smoothing  the  iris  with  iii 
back  introduced  into  th«  anterior  chamber,  before  proceeding  to  open  the  oapsnle. 
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The  opening  of  the  capsule  is  best  done  in  four  movements,  in  order  to  be  able 
to  cut  out  as  large  a  piece  as  possible,  and  to  allow  of  the  extraction  of  the'eataract, 
which  may  push  the  piece  forward  into  the  wound  like  a  curtain.  The  necessary 
instrument  for  this,  the  lancet-fgrmed  cystotome  or  SicheVs  needle,  the  neck  of 
which  is  bent  at  a  corresponding  angle,  is  pushed  flat-wise  through  the  wound  as 
far  as  the  lower  portion  of  the  pupillary  margin,  then  turned  with  the  edge  towards 
the  capsule,  and  the  latter  split  at  first  along  the  two  lateral  edges  of  the  pupil  and 
ooloboma  throughout  the  entire  pupillary  space,  after  this  especially  in  a  transverse 
direction,  once  close  to  the  inferior  periphery  of  the  pupil,  and  then  about  a  milli- 
meter below  the  superior  equator  of  the  lens.    (A,  Weber,) 

If  the  capsule  has  been  sufliciently  opened,  the  nucleus  of  the  lens  frequently 
appears  of  itself  at  the  opening  in  the  sclera,  and  it  needs  but  slight  assistance  to 
CftOfle  it  to  come  out.  To  this  end  the  india-rubber  spoon  is  to  be  slightly  pressed 
with  the  convex  back  upon  the  lower  border  of  the  cornea,  by  which  means  the 
scleral  wound  is  made  to  gape  somewhat  After  this  the  spoon  must  be  somewhat 
tamed  so  that  its  upper  edge  presses  a  little  into  the  cornea.  Then  by  pressing 
Hie  instrument  in  this  position  upon  the  surface  of  the  cornea  gently  upwards,  the 
cataract  will  be  lightly  pushed  out  of  the  wound,  and  may  be  easily  lifted  up  with 
the  spoon,  after  it  has  passed  with  a  great  part  of  its  circumference  through  the 
wound. 

Whatever  part  of  soft,  broken-up  lens-matter  has  remained  behind  in  the  capsule 
during  this  process,  may  be  pushed  towards  the  wound  as  in  the  flap-extraction  by 
stroking  the  cornea  from  below  upwards  slightly  with  the  back  of  a  spoon.  If  the 
lens-matter  is  not  completely  evacuated  there  remains  nothing  to  be  done  but  to  go 
In  with  the  spoon  and  bring  it  out. 

Just  as  in  flap  extraction,  we  should  make  it  a  rule  to  clear  out  the  cataractous 
lens  as  completely  as  possible ;  to  draw  out  portions  of  capsule  that  have  become 
stiff  from  deposits ;  clean  the  wound  properly,  and  remove  any  pieces  of  iris  that 
may  be  caught  in  it ;  and,  finally,  to  replace  the  conjunctival  flap  in  its  natural 
position.  When  all  this  has  been  done,  it  seems  advisable  to  open  the  eye  again  in 
a  minute  or  so,  and  let  out  the  aqueous  that  has  collected ;  for  this  not  unfrequently 
washes  out  with  it  some  small  pieces  of  cataract  and  effused  blood. 

The  after-treatment  and  dressing  are  to  be  regulated  as  in  flap  extraction.  But 
in  modified  linear  extraction,  after  the  first  couple  of  days,  the  patient  requires  less 
restriction,  and  may  be  allowed  more  freedom,  as  the  detachment  of  the  flap  is  here 
less  to  be  feared.  After  the  second  day,  instillations  of  solution  of  atropine  should 
be  made  with  proper  care  once  or  twice  daily,  so  as  to  diminish,  as  much  as 
possible,  the  irritating  influence  of  any  retained  portions  of  cataract. 

1.  A  very  perpendicular  corneal  incision,  as  was  formerly  employed,  and  ia  still  preferred 
by  many,  has  the  disadvantage,  that  it  tal  es  away  every  support  from  the  zonula  in  the 
nf^n  of  the  wound,  and  thus  so  much  the  more  favors  prolapse  of  the  vitreous,  as  the 
oataraoi,  in  order  to  enter  the  opening,  must  make  a  considerable  rotation  forwards ;  hence 
the  spoon  for  the  extraction  has  to  exert  a  greater  pressure  in  a  perpendicular  direction  upon 
the  lower  border  of  the  cataract,  which  necessarily  brings  with  it  a  bulging  of  the  vitreous 
hmnor  towards  the  opening  of  the  wound.  In  a  more  oblique  incision  the  rotation  of  the 
cataract  does  not  occur,  and  the  latter  may  move  outwards  in  the  direction  of  its  equatorial 
plane.  In  addition  to  this,  the  posterior  edge  of  the  wound  is  pushed  under  the  anterior  edge 
of  the  wound,  and  pressed  upon  by  the  intraoiular  pressure,  closes  the  opening  like  a  valve, 
and  hence  no  portion  of  the  zonula  appears  exposed. 

The  corneal  incision  may  also  be  made,  of  coune,  at  the  inferior  margin  of  the  cornea. 
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Thin  iH  «ren  nti  ^Aflter  operation  ^  Bii\\  the  petieot  ifi  rfiadUv  dutfled  bj  iv*«<»&  of  ibe  fsn^iai 
of  thfi  m«T,  which  trpnblen  hiiD  very  much.  The  lower  iBcinlon  is  thprdfore  oqlj  Jortlfeibk 
when  the  atatt^  of  the  «ye  lind  it«  nnTTotiiiditigs  or  the  immlmei»  of  tlie  patient 
indidan  tipwftrdB  very  diffictilt. 

2.  Th«  tiBo  of  the  Hprltig  ipecnliua  in  the  eecoTid  itag«  of  the  op«T«tl(^c  Imft  Uie 
of  ennhtan^  nit  to  do  without  a  AMond  a«fiiiitant ;  for,  -white  both  hftj;^B  of  the  op^f^lar  m 
eagftged  with  the  iri#-forAeps  and  »oiA«ot«t  And  ihoac  of  the  lusistant  with  the  two  ev^lMt^ 
the  piitieKit,  ik  fifth  hand  in  reqmred  for  the  fi station  fore«!|iR.  Tfam,  a|Mjrt  from  tlu;  tte 
tnconvenicoeeB,  drnjiniKhe*  tho  upace  that  wan  ab-cady  very  Umited.  In  the  oth^  »terp»fi||fc 
operation,  the  operator  alwi^y^  has  <ine  botirl  fre^  to  une  the  fijtution  foroep*,  or  to  bold  dw  rf 
the  UdA ;  hence  the  irpeculnin  may  then  he  diiFpe^Red  with,  ttnd  fibotUd  be  rcmovH^  mi  ttiDo^ 
Tcnienceit  the  patient,  and  cauiej  Btnuning,  whi^b  nutj  interfete  wlUi  tbe  ^petsHo^  Mi 
indnec  prolapte  of  the  vitruoua, 

>Sv  It  in  not  advisable  to  make  y&ry  larjpe  eonjnnci^val  flaps,  urn  thej  readily  roll  tip,  ^"ffMi^ 
and  may  thtiH  tinfarorably  influenee  the  healing  of  the  noleral  woand.  Cutting  them  afflilfel 
bod,  afl  a  Inriite  wot^nd  is  the  result,  and  it  do^R  not  oiwayn  eicatrine  and  bArden  wilhoal  em^- 
ing  ftcrioua  irritation.  Those  olr 00:01  stanec^  catue  na  to  torn  the  knif«  forward,  aJTttrftltt 
divided  the  ^dcra^  and  appears  noder  the  eonjanctiva.  For  the  Jiame  rcoaonn,  we  ilLMldW 
carefnl  of  the  cDnjtinetiTal  flop,  and  keep  it  off  the  oomea  during  the  AUbpequent  ftte|s«(  1^ 
operation,  ao  that  it  may  not  Iw  injnred  hy  the  inatnwijent*, 

4.  The  iris  mtist  he  exceed  clone  to  the  anterior  edge  of  the  ^clcnkl  wotind.  Xf  pottiai*^ 
the  iria  remain  eattght  in  tho  wotind,  they  easily  beooma  the  origwi  of  destmctiTt  inii^ 
tions,  by  reason  of  the  laoertitioti  to  which  they  are  cspofted.  In  aome  caaen  they  vul 
bnlge  forward,  like  veaioles,  and  refinire  RubHeqaent  excmon.  Aside  from  thia,  anch 
of  the  iria  hare  the  unplc^MMUit  ofTect  of  pulling  np  very  mnch  the  lower  part  of  thu 
margin,  aometime«  even  above  the  horizontal  diameter  of  the  eye,  »Tid  thti».  when  thif 
Ud  bangs  down,  a  large  portion  of  the  popO  U  concealed*  Ths  Tiaion  then  eoff«T«  « 
more,  an  throttgh  anch  a  diaplaoed  pnpil  no  central  rays,  bnt  only  raaiipiial  rara^ 
retina,  and  hertee  Icar  diatinet  imFtgea  are  herf!  prodaeed.  It  is  believed  that  the 
exciaion  of  the  irii  t^broughout  tho  whole  region  of  the  corneal  inciiiioti  may  be  dose  MR 
easily'  and  f^fcly  hy  etraight  or  knee- shaped  scisBOrs,  than  by  thO(i«  currcd  on  ^ 
flat      iGrftrft\) 

5.  A  great  difficnlty  Hea  in  thU  operation  in  the  fact  that  the  anterior  cKpanle,  lite 
evactmtion  of  tho  aquoons  humor,  i«  prefli^ed  close  to  the  poj?tcrior  nurfaee  of  tho  eomeahrtli 
prcRsure  of  the  vitrcoiis  hcmor.  that  its  central  portion  falle  exactly  into  the  greatest  oca»r^ 
of  the  cornea  und  is  thim  with  difficulty  renched  hy  the  edge  of  the  int^trnment  ilenHtit 
also  hnppenft,  that  very  often  a  more  or  less  broad  erescentic-iihapcd  edge  of  oapflQle  ransi 
behind  in  the  lower  portion  of  the  pupillary  space-  Thi*i  afterwards  becoTnea  opaqmij  tetoA 
the  pupil  partially  covered  hy  the  tippor  lid,  and  injnrcH  the  acutcneaa  of  riaioii  verj  vadi 
By  the  manifold  changes  in  the  form  of  tho  oystitomo  {Ed,  Afry^^,  A.  Wrltrr^  and 
this  drawback  eannot  lie  remedied :  we  ahculd  rather  aim  at  carrying  the  point  of  the 
ment  over  the  oonvexity  of  the  anterior  capnulo  beneath  the  level  of  the  inferior  tnArgia  itf  lit 
pupils  without  previouflly  prefixing  into  the  cavity  of  the  capiule. 

fl.  It  in  diRicnlt  to  divide  the  capsnle  Fuffioiently,  if  it  haw  heeome  bard  and  toogh  ft«w 
depoKita,  Then,  iuRte-vl  of  nsin*  a  nickle-i^hupctl  needle,  it  l&  best  to  enter  a  »harp  beak  mi 
sei^e  it  deeply.  Not  tin  frequently  we  may  tear  loose  the  anterior  half^  and  bring  it  out  cnlan- 
In  rctrogrcsuti  vc  and  atrophied  cataracts,  the  entire  lenti  ivnd  capanlo  often  reapond  te  Ik 
tr^otien.  and  Tiiay  he  removed  from  tho  eye  without  difficulty. 

7.  Formerly  it  was  recommended  to  this  end  to  eiert  more  prcasnre  upon  the  globe  wiii 
the  fixation  f creep r,  and  thuR  to  render  the  lower  portion  of  the  capsule  of  the  globe  mxt 
tense,  but  bea<i[lei[  tliiii  tn  pref^R  the  fx)fiterior  edge  of  the  wound  of  the  sclera  somewhat  den- 
ward  with  the  convex  hack  nf  a  npoon,  and  thus  allow  the  ins tr amen t  to  glide  to  and  ho  ia 
the  horizontal  direction.  The  ao- called  aliding  mancnver  has  also  been  employed  by  pubJi 
that  iSf  while  the  finger  fitting  the  edge  of  the  upper  lid  exerted  a  slight  pre»«nre  npoB  tb* 
anpcrior  circumference  of  the  globe,  the  back  of  the  spoon  was  repeatedly  placed  agaimi  ^ 
inferior  margin  of  the  cornea  and  by  delicate  preesure  rt^bbcd  np  toward*  it*  center.  Ho" 
reoently,  all  presanre  apon  the  periphedcaJ  edge  oi  the  woimd  aad  upon  the  iupeiior  diefin- 
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I  of  the  globe  has  been  considered  inadviMble  or  at  least  saperflnonsi    Some,  howerer, 
I  adTOcate  this  maneuver,  and  believe  that  the  slight  downward  pressure  of  the  peripherical 
a  of  the  wound  may  promote  the  gaping  of  the  wound,  and  therefore  the  exit  of  the 
also,  but  that,  moreover,  the  pressure  of  the  back  of  the  spoon  may  give  support  to 
Hm  sonnla  and  hinder  prolapse  of  the  vitreous.     {Knapp. ) 

« Accidents.— 1.  ^fbo  miaU  a  linear  wound.  With  some  care  and  practice,  this  cannot 
Wtdily  occur,  as  the  section  is,  on  the  whole,  very  easy ;  for  the  knife  closes  the  wound  with 
MBsiderable  certainty,  and  so  prevents  the  too  early  evacuation  of  the  aqueous  humor. 
Hancw,  if  the  point  of  entrance  has  been  made  too  high,  we  have  time  enough  to  make  the 
poini  of  exit  correspondingly  lower,  so  as  to  compensate  for  the  deficiency.  The  knife  may 
L  be  partly  drawn  back  mto  the  chamber  and  thrust  out  elsewhere.  But  if,  in  spifce  of  aU 
,  an  error  has  been  committed,  there  is  nothing  left  but  to  enlarge  the  wound  with  the 
ora 

21  hemorrhage  into  the  chamber.  This  accident  sometimes  occurs,  even  during  the  division 
of  the  conjunctiva,  but  is  more  frequently  seen  as  a  result  of  the  iridectomy.  It  is  not  very 
mnmuL  It  is  only  necessary  to  suspend  the  operation  for  a  time,  and  gently  stroke  the 
twmpi  with  the  back  of  the  spoon,  in  order  to  press  the  blood  out  of  ^the  wound.  If  the 
aqneons  has  again  collected,  it  is  often  sufficient  to  lightly  depress  the  posterior  lip  of  the 
wound,  to  cause  the  escape  of  the  blood,  and  keep  the  field  of  operation  clear  during  the  open- 
teg  of  the  capsule. 

Sometimes,  however,  the  anterior  chamber  becomes  refilled,  as  often  as  it  is  emptied. 
Then  the  extravasation  is  in  a  high  degree  hazardous  fur  the  further  steps  of  the  operation, 
wmA,  not  uncommonly  endangers  very  much  the  success  of  the  operation.  This  accident  points 
to  •  fMi  advanced  degeneration  of  the  vessels,  particularly  when  the  extravasated  blood  shows 
a  wvj  dark  color.  The  hemorrhages  then  easily  occur  repeatedly  after  the  operation,  while 
Hm  absorption  remains  very  incomplete ;  the  coagula  increase,  become  m  paxt  organized  in 
#Ooneotion  with  the  products  of  reactive  inflammation,  and  occasion,  at  least,  the  reciosiure  of 
tbA  papiL  Iridochoroiditis  and  iridocyclitis  also  frequently  occur  with  their  extremely 
dMntrrinnii  oonsequencea  In  not  a  few  cases  extravasations  of  blood  do  not  appear  until 
mwmaX  days  after  the  operation,  in  the  anterior  chamber,  or  even  in  the  cornea.  They  are 
then,  for  the  same  reasons,  very  serious. 

Difficult  Extraction  of  the  Cataract.— It  is  generally  caused  by  too  small,  sometimes,  how- 
•ter,  by  too  oblique  a  section  of  the  cornea.  In  such  a  case  the  wound  must  be  enlarged  with 
AIm  scissors.  Often,  however,  the  cataract  cannot  be  extracted  even  when  the  corneal  section 
te  large  enoi  gh,  and  the  anterior  capsule  is  opened  sufficiently,  and  the  manceuvers  well  per- 
fffTTPAH  Under  such  circumstances,  it  is  certainly  not  imprudent  to  make  use  of  the  so-called 
tnotion  instruments,  no  matter  how  much  it  may  be  by  many  opposed.  Their  careful  and 
delicate  employment  surely  carries  fewer  dangers  with  it,  than  a  prolonged  general  bruising  of 
the  globe,  which  perhaps  m  the  end  does  not  produce  the  desired  ettect,  or  even  draws  after  it 
•  prolapse  of  the  vitreous.  If  the  nucleus  be  large  and  sclerosed,  wo  shall  do  best  With  a  blunt 
V^yt^lr^  which,  like  SSichel's  needle,  is  to  be  pushed  with  its  angular  bent  neck  flat  tiirough  the 
woond  and  the  posterior  cortical  layers  of  the  cataract  to  the  other  side  of  the  equator  of  the 
■nolftn*,  and  then  is  to  be  tamed  with  the  point  forwards  in  order  to  embrace  tiie  nucleus  and 
dnw  it  outwards.  The  latter  almost  always  follows  readily,  oven  when  the  superior  marginal 
portion  of  the  capsule  has  not  been  sufficiently  cut  through,  as  the  latter  is  euHiiy  turned  over 
onlwards  by  the  pressure  ot  the  advancing  cataract.  In  cataracts  with  noiuially  consistent 
ondei  the  hook  still  cuts  easily  through,  breaks  up  the  lens,  and  leaves  the  pieces  behind,  as 
the  latter  easily  avoid  it.  Under  such  conditions,  as  well  as  in  cases  where  a  normally  con- 
sistent cortex  must  be  separated  from  the  capsule,  the  hook  is  beat  replaced  by  a  suitably-con- 
stmoted  spoon. 

4.  J*rolap8e  of  the  vitreous  is  the  most  frequent  accident  It  is  especially  to  be  feared  in 
persons  that  strain  greatly,  or  where  the  vitreous  is  fluid,  as  a  result  of  precedout  disease  of 
the  eye- ball.  Under  such  circumstances  it  may  occur  at  any  stage  of  tue  operation,  and 
graatly  interfere  with  the  subsequent  steps.  It  usually  occurs  wheu  the  iaiear  incision  has 
been  made  too  far  back  in  the  sclera,  and  has  exposed  a  portion  of  the  zonula ;  or  if  the  latter 
baa  been  injured  by  the  needle  or  the  hook ;  or,  finally,  if  the  ciliary  processes,  or  the  hyaline 
eorering  of  the  lenticular  fossa  have  been  too  much  stretched  in  the  attempt  to  evacuate  the 
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cataract,  or  b»via  beta  pierced  by  iiutnuneaU,  of  mpttared  in  any  othet  ^nj*  H  part  of  I4» 
Titreoiu  eacapdA  frr/^i-g  tbi;  cataraci^the  book  or  apcKm  ahjoold  be  iavtaotlj  iu«d  to  «ut  lit 
lea  I  ami  draw  it  out.  But  if  the  Titrvous  ewfiea  with  or  aftef  the  cat&ract,  it  U  beat  to  ekM 
the  Udiiat  once,  and  apply  a  tight  bandage  for  the  fiiwt  coupk-  of  homra,  ao  aa^  if  ixMUda.  le 
proveut  Ltittaocular  heniorrhagfi  aud  dutacbnitjut  of  tbe  I«tillJ^  PEvlafw  of  tb^  vHnott* 
alfrajB  a  misfortune,  aa  it  readily  c»tt«e4  inflammatory  oloudinefta  of  th«  part  rffioritiittf  lltki 
«^e.  Thia  (»ft«4i  doca  not  paas  away  for  lonkB  timo,  aod  in  aom^  caaea  cltaa*  up  vtrj  inoM 
pletdy,  BO  that  it  ^eatlj  impjurs  rmon.  We  fear  aacb  opacitiea  partie4ilai]y  wlMi  lllablf 
menti  of  tbo  cataract  cannot  be  complett^Ly  reraioT^  and  come  m  imnite4iat«  caooctftol  W^  Iki 
riixeoiia. 

5.  If  part  of  the  vilr^ui  proimdet  iiUQtkt^clrral  veomtd^  witboat  Ibe  byaJoid  being  wotm^i^, 
it  ia  advifiablti  to  leave  it  there  and  nimply  apply  a  bandagv  ;  f»r  it  i«  tu»i  apt  to  «auw  moan 
injury^  and  the  prolapac  ti;»dily  abaorb^ ;  whilu  cuttinn;  it  off  involves  the  dioigrr  ot  a  tti«e< 
exteoHire  ev^cu&tioa. 

e^  Fortioa»  of  lenih-mattec  often  rmma  bcbind  in  Uw  ptipiUaj^  spai^e^  particularly  irfa^  % 
ocurtojc  waa  not  etunplet^ly  diaintcgrated  by  Bofteuing,  vriiifih  fiibaeqnaiitlj  swd!t  up  aoi  I7 
■fitting  up  irjoknt  inBammation  become  very  daugeroua.  It  haa  beoa  poootmn^Eid^  to  M|«t 
the  wound  upou  the  84  or  4th  day^  In  ardex  to  wmove  the  remaitun^  portiona  of  tioaMH^i 
BpooD.  {KikftUr.)  Other  attunipta  to  rexaovvtiiem  have  in  every  caat^  reanlt^d  in  pret^M^ 
the  vitrvouAf  and  the  fragments  had  toi  be  left  b^dnd.  {Kn^pp.)  Morf*ovcrr«  tb£  4sM§ltd 
fiudi  an  undertaking  in  evidtsnt,  and  Uen^  it  in  oppoaed  energetically  by  the  b<^i  auibofHin 

T.  T/if  I/€T>ri*ipfttifttt  of  a  Citptnilar  C'atara<:L^it  iH  frtiquently  attributed  to  an  inviffiiitf 
splittmg  open  of  tbe  anterior  oapeiil&  Frequently,  however,  the  opacity  result*  from  a  nha 
queut  proliferation  of  the  eataraotoni  fr«|pn«Qta  remaining  attaehed  ta  the  pofiterior  <a|Hk 
or  from  the  new  f orruation  of  permaoent  producta,  and  cannot  Iben  be  avoided.  Hoch  &fteSm 
Inquire  diaciiKioti.  HtiJl  it  ia  very  adriaabb  to  allow  neveral  week^  to  elapae,  in  order  1^  1^ 
globe  may  remove i:  from  the  eittrAotion.  Many  recommend  not  to  diaoharge  any  patoel  hm 
treatment,  before  the  posterior  capiula  haa  been  thoroughly  ffptit  b^  a  now  operatioD.  (Oili*<lt 
Still  ^€  flihall  do  w^>ll  to  limit  thi6  operation,  painful  for  the  2wti<?ut,  to  tiioiie  omtm  lU  vftlA 
it  is  a  real  uoceissity. 

H.  We  often  meet  with  a  cyttoid  oicatriaation.  The  rulea  before  given  ahotdd  be  folkwi 
iu  tn^Atiui;  it. 

Authorltiw,— ^'>n^/«>  ^  f-  O.  XL  3.  S,  34—80;  XIL  ].  3.  156—181,  19S.  203  bb  216^ 
XUL  1.  S.  «*7:J;  Xin  ii.  H,  M\}^  TxiU;  XIV.  'd.  S.  1{M'>,  lU^lSl  u.  1 ;  kL  3Ionatbl  l*i7U  A  I 
«  u.  t  ;  Congrt*a  ophth,  180H.  H.  01,  UG.  — C/.  Hcrkrr,  ibid.  S.  Tl—Cntc/iftt,  ibid  S.  t!«);  ueb 
Knapp.  A.  1  O.  XIV.  1,  S.  m^.—Ifcymiififi,  OphthalmologisehcR.  LeipEig.  iNJd  S.  38,  45  t 
L-'A'nij/f/i,  A.  f.  O.  Xni  I.  S.  .5iv— iy;J;  XJV.  1.  S.  y^T,  'JiH,  2U:i;  Arcb,  1  Aug.  n.  Ohw^ 
hlktie.  L  S.  47.—  \y*brr,  A.  f.  O.  XIIL  1.  S.  250,  li5(j;  kl  Monathl.  1868,  S.  ^M^^Ed.  Jftfep. 
iliiH,  S.  3,8>3.~AVi7fi«(/,  ibid  B.  1*8^J.— A'<ifi(^f,  ibid  S.  aJll— AV/iWrfti-  ibid.  l!«5it.  a  rJfi.— iTidllfr, 
Die  Que  restriction  Krlangen.  lb(k^i  S.  ^.^-Zftinfont^^  Bcltrflge  fur  KEtnuotiou  «tc^  Kritagta 


5,    Streatfeild's    Peripherical    Extraction. 

This  method  is  merely  a  modification  of  the  preceding  operation  of  Von  Graefe. 
The  patient  being  placed  well  under  the  influence  of  an  anaesthetic,  a  spring  specu- 
lum is  introduced  between  the  lids,  and  the  eye  itself  steadied  by  grasping  a  con- 
siderable fold  of  conjunctiva  at  some  distance  below  the  lower  margin  of  the 
cornea,  with  the  toothed  forceps.  Mr.  Streatfeild  prefers  a  SicheVs  knife,  as  in 
iridectomy,  because  with  it  a  section  of  the  cornea  can  be  made  less  obliquely  in  all 
•its  ertent  than  by  puncture  and  counter-puncture,  wliich,  in  iridectomy  for  glau- 
coma, is  also  an  advantage.  The  point  of  the  knife  being  directed  towards  the 
center  of  the  pupil,  the  cornea  is  transfixed  at  its  upper  margin  at  the  right-hand 
extremity  of  the  intended  incision ;  the  point  of  the  knife  is  then  carried  on  between 
the  cornea  and  iris  along  the  upper  circumference  of  the  anterior  chamber.  No 
counter-puncture  is  made,  but  the  knife  is  quickly  brought  into  a  more  vertical 
position,  and  with  a  firm  hand  and  quickly,  by  little  to-and-fro  movements,  the 
section  is  continued  as  far  as  need  be  to  the  left  extremity  of  the  intended  opening. 
That  this  extremity  may  be  square  like  the  other,  and  not  at  all  oblique,  the  knife 
should  be  either  drawn  out  at  the  end  of  the  section,  held  quite  vertically ;  or,  the 
knife  being  held  horizontally,  the  edge  is  brought  upwards  and  forwards,  and  its 
point  is  made  so  to  cut  its  way  out  suddenly  at  one  stroke.  The  corneal  opening 
should  be  as  large  as  one- third  of  the  circumference  of  the  cornea ;  it  had  much 
better  be  unnecessarily  large  than  a  little  too  small  in  any  case ;  it  is  easily  extended 
at  either  end,  if  it  should  seem  to  be  necessary,  by  reintroduction  of  the  point  of 
the  knife  into  the  anterior  chamber,  and  cutting  right  or  left  No  conjunctival  flap 
is  left  to  cover  the  wound.  A  considerable  iridectomy  is  as  usual  made,  and  the 
lens-capsule  opened.  To  evacuate  the  lens,  the  back  of  the  curette,  held  horizon- 
tally, is  now  pressed  on  the  globe  between  the  lower  margin  of  the  cornea  and  the 
point  below  it,  at  which  the  globe  is  held  >vith  the  fixation-forceps.  By  moderate 
pressure  backwards,  gradually  increasing,  and  by  a  succession  of  little  sliding 
movements  from  below  ui)wards,  the  upper  margin  of  the  lens  will  begin  to  pro- 
trude at  the  corneal  opening.  As  soon  as  the  largest  part  of  the  lens  has  been 
evacuated,  care  must  be  taken  to  remove  completely  all  the  softer  cortical  matter, 
by  continuing  the  sliding  movements  with  the  curette,  until  the  cortical  matter 
exudes  through  the  wound  and  the  area  of  the  pupil  looks  clear  and  black.  A 
drop  of  atropine  may  be  then  instilled.  A  piece  of  fine  linen  (about  6x3  inches), 
is  placed  over  both  eyes,  a  little  pad  of  fine  wool  is  placed  in  each  orbital  space, 
and  over  this  is  fitted  a  Liebreich's  bandage  of  elastic  knitted  cotton,  and  tied 
comfortably  tight. 


Liebrelch^s    Corneal    Extraction- 

In  tbis  opemtion,  the  entire  line  of  incision  is  included  in  the  etjnieA,  witiithtT^ 
^c«piion  of  the  punctare  and  counter-punt.  Lufe,  wliich  are  dtU(iU%l  liboul  tk  millt  I3: 

Ftit.  100. 
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meter  from  the  corneal  margin.  Liel>rcich  at  first  did  a  slninltancous  indectoojy>^ 
but  gradually  excised  a  smaller  and  smaller  portaou  of  ui^  until  he  linallj  ^btm-  \ 
donad  it  at  together 

Fig-  lOJ,  1 


Tlie  opcmtion  has  the  immense  advantage  of  dispensing  with  the  spring  speculum 
and  fixation  forceps;  and  hut  two  instruments  are  neccssiiry,  thi;  uarrcw  knife  and 
the  cystotomc,  which  may  even  l>c  combined  in  one.  It  is  l»ett t,  v.h  n  possible,  to 
dispense  vvitli  an  ana\sthc'tic.  The  pupil  sliould  be  dihited  ct)mpUt,ly  with  atro 
pine,  and  if  tlio  operator  is  ambidextrous,  lie  may  stand  biliind  tli  •  Ii.-ad  of  the 
patient.  An  assistant  is  not  indispensable.  The  upper  lid  is  cL-vat  »<!  by  the  forc- 
tinger  of  the  one  hand,  while  the  narrow  knife  of  Von  Graefc,  with  the  back  of  the 
blade  diregted  slightly  backwards,  is  held  horizonUilIy  with  the  otlur  hand,  and  its 
blade  so  incliued  as  to  form  with  the  horizontal  meridian  of  t!ie  eye  an  angle  of 
about  45  \  The  point  is  introduced  in  the  sclerotic  about  a  millimeter  from  the 
external  border  of  the  cornea,  without  changing  its  direclioa;  the  knife  glides 
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ftcrofls  the  anterior  chamber  to  the  opposite  point  of  exit,  which  should  be  about  a 
millimeter  beyond  the  corneal  margin.  The  knife  is  then  pushed  far  enough  along 
to  admit  of  completing  the  incision  by  withdrawing  it  As  the  incision  is  com- 
pleted, the  upper  lid  is  allowed  to  fall  over  the  eye.  The  second  step  in  the  oper- 
ation consists  in  opening  the*capsule  carefully  and  thoroughly.  The  third  step  is 
the  delivery  of  the  cataract,  and  here  the  spoon  of  Daviel  comes  into  play.  It  is 
pressed  lightly  against  the  inferior  part  of  the  cornea,  while  the  index-finger  of  the 
other  hand  exerts  a  slight  counter  pressure  upon  the  upper  portion  of  the  cornea. 
By  these  means  a  slight  rotation  is  given  to  the  lens ;  its  inferior  border  advances 
to^rards  the  posterior  surface  of  the  iris,  pushes  the  latter  forward,  glides  along  the 
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iris  towards  the  pupil,  overcomes  the  resistance  of  the  sphincter,  and  is  finally  en- 
gaged in  the  wound  which  is  already  gaping  to  receive  it  A  slight  pressure,  pro- 
duced by  the  movement  of  the  index-finger  of  the  left  hand  upon  the  upper  lid 
over  the  superior  portion  of  the  cornea,  is  sufficient  to  cause  its  extrusion.  This 
gliding  movement  of  the  lid  is  to  be  kept  up  until  all  the  cortical  matter  has  been 
expelled.  Atrojnne  is  then  to  be  instilled,  and  the  eyes  are  closed  with  a  bandage. 
Liebreich  claims  that  this  method  is  applicable  for  all  cataracts,  except  zonular 
cataracts,  soft  cataracts  of  childhood,  liquid  cataracts,  or  partial  cataracts  without 

nucleus. 

43 


PART  lY. 


FUNCTIONAL   DISEASES. 


FIEST  SECTION". 

DISEASES  OF  REFRACTION  AND  ACCOMMODATION. 

Preliminary  Bemarks. — The  chief  component  parts  of  the  dioptric  6r  refraot- 
ive  apparatus  of  the  eye  are  the  cornea  and  crystaline  lens,  which  together  act  as 
a  convex  lens.  They  are  separated  from  each  other  by  the  aqneons  hnmor,  and  from 
the  retina  by  the  vitreous  body.  Their  surfaces,  which  are  the  most  important 
tarfaoes  of  the  dioptric  apparatus,  represent  sections  of  ellipses,  whose  eccentricities, 
however,  under  normal  circumstances,  are  so  slight,  that  their  central  portions,  lying 
within  the  bounds  of  the  pupil,  may  be  considered  as  segments  of  a  sphere. 

1.  The  anterior  surface  of  the  cornea  is  the  vertical  segment  of  an  ellipsoid 
with  three  axes,  of  which  the  longest  extends  antero-posteriorly,  whilp  the  two 
shorter  ones  are  perpendicular  to  this,  and,  with  rare  exceptions  {Donder$\  to  each 
other.  (Knapp.)  The  chief  sections— thnt  Is,  the  planes  passed  through  the  long 
axis  and  each  of  the  shorter  ones — may  isM  in  any  meridian  of  the  cornea  {JtMxUy 
Dimden) ;  but  usually  the  meridian  corresponding  to  the  smaller  axis  (the  greater 
curvature)  is  nearer  the  vertical,  and  the  minimum  of  convexity,  on  the  contrary, 
nearer  the  hori2sontal  meridian  of  the  cornea  {Knapp,  Uonder$j  Jieuss,  Woinato, 
SndUn).  It  is  rare  to  find  the  opposite,  or  to  find  the  curvature  the  same  in  all 
meridians,  as  it  would  be,  if  the  corneal  surface  represented  a  surface  formed  by  the 
rotation  of  an  ellipse. 

The  same  is  true  of  the  curvatures  of  the  two  surfaces  of  the  lens  (EelmholU, 
Khapp^  Rmow)  ;  they  also  are  non-symmetrical,  with  meridians  of  greatest  and  least 
curvature,  which  are,  as  a  rule,  perpendicular  to  each  other.  But,  contrary  to  what, 
obtains  in  the  cornea,  the  maximum  of  curvature  in  the  lens  is  usually  nearer  hori- 
zontal, and  the  minimum  nearer  vertical.  (Ehapp,  Dandtn.)  But  these  diameters 
of  the  cornea  and  lens  do  not  usually  come  in  the  $ame  planes.  The  convexity  of 
the  lens-surfaces  is  often  much  less  regular  than  that  of  the  cornea.  The  length  of 
radii  of  adjacent  meridians  is  often  very  unequal,  and  frequently  varies  even  in  the 
same  meridian.    {Bonders,) 

2.  The  principal  surfaces  of  the  dioptric  apparatus  have  not  exactly  the  same 
axis,  but  the  summit  of  the  cornea  is  usually  to  the  nasal  side  of  the  axis  of  the  lens. 
(ITelmholtz,)  Frequently  the  plane  of  the  equator  of  the  lens  is  placed  obliquely 
to  that  of  the  base  of  the  cornea  (Knapp)  ;  but,  under  normal  circumstances,  these 
deviations  are  too  slight  to  perceptibly  impair  the  retinal  images. 

8.  The  axis  of  the  cornea  does  not  necessarily  correspond  with  the  axis  of  vision ; 
that  is,  with  the  line  passing  from  the  object  fixed  to  the  point  of  direct  vision. 
But  generally  the  visual  axis  cuts  the  cornea  within  its  zenith,  and  usually  below, 
rarely  above,  the  horizontal  meridian.  ( Young,  Eelmholtz,  Knapp,)  The  horizontal 
deviation  varies  from  two  to  eight  degrees  (Schuerman),  the  vertical  from  one  to 
three  degrees  (Mandelstamm), 

Still,  this  angle  a  is  not  a  constant  one,  as  it  is  to  be  measured  from  the  nodal 
point,  and  the  latter  changes  its  place  during  the  change  of  accommodation  of  the 
eye.  Therefore,  even  in  one  and  the  same  individual,  it  must  be  different  according 
to  the  various  degrees  of  convergence  of  the  visual  lines  (Iteuet,  WoinotOy  Mduthner). 

4.  The  most  important  of  the  four  surfaces  is  the  anterior  corneal  surface.  In  it 
the  incident  rays  are  most  diverted  from  their  course,  because  here  the  light  enters 
from  a  slightly  refractive  medium — ^the  atmosphere— to  one  of  a  relatively  high  re- 
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fractive  power.  In  fact,  a  simple  oaloulation  showi  Uiat  parallel  raja  of  light,  fftUiag 
on  tlm  fliit(?rior  Borfiice  of  the  cornea,  will  be  so  affecWd  as  to  come  to  a  foe  a*  aboffi 
fiye  lines  behind  the  r*ftma.  Heuce  we  can  say  that  the  posterior  fooal  dtei^nt^  t^ 
the  anterior  corneal  snrface  only  exceeds  the  optic  axis  of  the  ©ye  bj  a  fcvr  liiic*. 

The  posterior  surface  of  the  cornea,  although  having  a  greater  curvatnrt\  eomn 
but  little  iBto  consideration^  in  respect  to  the  dioptric  condition  a.  The  trarerwoi 
Tfty^  of  light  may  almost  be  regarded  as  passing  throng^h  the  name  mediuEZL,  as  1^ 
refractive  power  of  the  corDea  aad  aqueous  humor  differ  hnt  little* 

In  consequeace  of  the  slight  difference  of  refractive  power  of  tlie  neighborug 
media,  the  two  surfaces  of  the  lens  have  also  but  alight  indneitce  on  the  progres  of 
the  r^a.  That  the  crystaline  lens,  nevertheless,  acts  as  quite  a  powerfal  refract^ 
medium,  is  eiplained  by  the  fact,  that  it  h  composed  of  a  great  oumber  of  kyen^ 
whoae  refractive  power  increases  from  the  surface  to  the  center,  and  thus  inside  d 
the  lens  a  pumbcr  of  surfaces  exlst^  whose  dioptric  effect  is  all  summed  np  tog«tl^. 
Indeed,  the  rays  poking  through  the  lens  are  deflected  more  ttom  their  original  4m^ 
tion,  bj  thm  formation,  than  they  would  be  if  the  entire  lens  were  formod  of  homogsD^ 
ona  layers  of  equal  refractive  power  with  the  nucleus.  Hence,  under  normal  tmim 
stances,  parallel  rays  falling  on  the  cornea  nnlte  on  the  Eensitivc  layer  of  the  rv^tltr 

5.  A  c^impiete  union  of  the  rays  of  light  eu)auating  from  slng^le  points  dii»  figl 
occur,  however.  Besides,  this  very  slight^  and,  under  normal  circomstances,  uimiUeei, 
chron^atic  aberration  {Hthnh^Uz,  Freeh,  Fope\  the  asymmetrical  form  of  the  dbptrtft 
appAratu:!^,  also,  occailons  an  aberration  of  rays  of  tlie  same  color,  i.  6.  marutchrmim^ 
aberration*  {HelmholU.)    This  is  described  as  «*£/^mai«?7».  (F^inp,  >ii>i^.) 

6.  The  ellipsoidal  form  of  the  chief  surfaces  causes  the  homo  centric  light,  k  1^ 
diflTereat  meridians  of  the  dioptric  apparatus  to  be  unequally  deviated,  hence  to  bt 
focused  at  di Cerent  distances.  This  species  of  monochromatic  deviation,  when  coa* 
fined  to  rays  J  hat  are  refracted  in  different  lueriJianSj  shows  a  regtilarity  and  anitf 
corresponding  to  the  original  corvatura  of  the  corneal  surfaces,  and  is  called  rtgylar 
astigmatiam.  Its  chief  cause  i?s  the  ellipsoidal  curvature  of  the  anterior  shrfij^eof 
the  cornea,  whose  refractive  power  far  exceeds  that  of  all  the  other  surfaces.  The 
want  of  symmetry  in  the  surfaces  of  the  lens  is  also  important,  and  particularly  in 
a  corrective  point  of  view,  as  the  maximum  and  minimum  of  their  curvatures  ire 
usually  in  the  opposite  direction  to  those  of  the  cornea.  But,  as  this  opposition  of 
position  is  rarely  exact,  the  equalization  is  not  so  complete  as  the  refraction  of  the 
different  meridians  of  the  lens  would  otherwise  render  it.  We  may  say  that  the 
astigmatism  of  the  cornea  alone  is  usually  greater  than  that  of  the  dioptric  apparatus, 
as  a  whole.  Bat  we  can  not  say  that  the  latter  corresponds  to  the  difference  between 
the  astigmatism  of  the  cornea  and  that  of  the  lens.  {Middleburg^  Danders)  Casei 
occur  .where  the  maximum  and  minimnm  of  convexity  of  the  oomea  and  lens  ap- 
proximate or  correspond,  and  hence  the  sum  of  the  two  forma  the  total  astigmatism 
{Knapp). 

The  corrective  action  of  the  lens  does  not  seem  to  remain  the  same  in  different 
conditions  of  accommodation  of  the  same  eye,  but  to  change  according  to  the 
change  of  form  of  the  lens  {DohrowoUhy,  Woinow). 

Hence  the  general  rule  is,  that  the  maximum  and  minimum  of  refraction  of  the 
dioptric  apparatus  are  determined  by  the  anterior  corneal  surface,  and,  consequently, 
that  those  rays  which  fall  on  the  cornea,  in  a  meridian  near  the  vertical,  are  united 
at  the  shortest  distance,  while  divergent  rays,  falling  horizontally,  are  united  at  the 
greatest  distance. 

In  order  to  correctly  understand  this  form  of  aatigmatism,  it  is  well  to  undertake  a  cloaer  ex* 
amination  of  the  courte  ot  ih«  xttya  ot  \\^\  Va  -^^sbVxi^  ^^\i^  "Csa  ^vs^N^ev^^  v^'^«x«tni.  If  thi 
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refhurtion  ia  a  maximum  in  the  vertical  meridiao,  and  a  minimum  m  the  horizontal,  raja  striking 
DO  the  cornea  from  a  point  in  the  extension  of  the  optic  axis,  after  passing  through  the  pupil  and 
leos,  will  no  longer  give  a  section  of  a  circle,  on  a  screen  crossing  the  optic  axis  at  right  angles, 
tmt  will  form  an  ellipse,  whose  long  axis  is  horizontal,  and  whose  eccentricity  increases  when 
the  screen  is  moved  backward.  At  a  certain  distance,  the  rays,  falling  on  the  cornea  in  a  ver- 
tical meridian,  unite,  while  the  others  still  converge,  the  section  will  become  horizontal,  as  the 
images  of  dispersion  of  the  still  converging  rays  form  themselves  collectively  into  a  horizontal 
line.  Beyond  this  anterior  focal  Untt  the  rays,  stretching  in  the  vertical  meridian,  diverge  again, 
while  those  passing  through  the  horizontal  meridian  still  converge ;  the  image  on  tbesoreen  again 
presents  a  horizontal  ellipse,  whose  eccentricity,  however,  decreases,  if  the  screen  is  moved  back- 
ward and  becomes  reduced  to  nothing  at  a  certain  point,  so  that  the  image  acquires  the  form  of  a 
rircle.  This  is  exactly  the  place  where  the  rays  undergo,  proportionally,  the  greatest  concentra- 
tion ;  hence  it  may  with  some  propriety  be  called  the  "  middle  focus,''  or  the  **  middle  converging 
point."  Beyond  this  point,  the  image  again  becomes  an  ellipse,  whose  long  axis  is,  however, 
vertical,  and  whose  eccentricity  increases  when  the  screen  moves  backward,  till,  finally,  the  rays, 
itriking  on  the  horizontal  meridian,  unite,  and  the  Tertical  section  of  the  bnndle  of  rays  presents 
a  vertical  line,  the  posterior  focal  Hntt  on  account  of  the  mutual  covering  of  the  sectors  refracted 
in  the  vertical  and  oblique  meridians.  Beyond  this  line,  however,  the  image  will  have  the  form 
9f  an  ellipse,  witii  the  long  axis  perpendicular.  (Khappf  Bonders.) 

A  more  direct  examination  into  the  condition  of  refraction  of  the  dioptric  apparatus  shows 
that  only  the  foci  of  these  rays,  which  are  refracted  in  the  two  chief  meridians,  fall  in  the  optio 
axis ;  that,  on  the  contrary,  the  foci  of  the  remaining  rays  fall  in  an  irregular  plain,  which  joins 
the  two  focal  lines.  It  further  teaches  that  the  length  of  the  anterior  focal  line  is  to  that  of  the 
posterior  focal  line  as  the  focal  distance  of  the  more  strongly-curved  diameter  is  to  that  of  the 
leaser  curved ;  that  is,  the  anterior  is  shorter  that  the  posterior.  Finally,  it  results  from  this,  that 
the  cross-shaped  section  (i.  e.  the  point  of  greatest  concentration  of  the  bundle  of  homocentrio 
rays  broken  up  in  the  dioptric  apparatus)  lies  nearer  the  anterior  focal  line,  and  is  the  nearer,  the 
p-eater  the  difference  of  the  two  focal  lines.    (Enappf  Bonders,) 

To  be  exact,  we  Bbould  not  speak  of  the /<7eaZ  distance  of  the  dioptrio  apparatus, 
but  of  the  focal  tracts  whose  length  is  equal  to  the  difference  of  the  focal  distances 
3f  the  two  chief  sections ;  hence  it  increases  and  diminishes  in  proportion  to  the  dif- 
ference of  •curvature. 

At  most,  we  may  recognize  as  focal  distauce  some  spot  within  the  focal  tract, 
irhere  the  rays  are  most  concentrated,  and  which  lies  nearer  to  the  anterior  limit  of 
the  focal  tract  than  to  the  posterior.  {Enapp.)  Ordinarily,  however,  the  differ- 
ences of  the  focal  distances  of  the  two  chief  meridians  is  very  slight ;  hence,  in 
representing  the  conditions  of  refraction,  they  may  be  neglected,  and  a  common 
(bcal  distance  taken  for  homocentric  light. 

The  deviation  of  the  rays  broken  up  in  the  different  meridian  planes  of  the  eye 
m  ordinarily  too  slight  to  interfere  with  distinct  vision ;  careful  experiments  even  are 
aeoessary  to  show  it  clearly.  In  accordance  with  the  above,  we  find  that  most  per- 
I0D8  distinctly  see  vertical  lines  or  a  point  of  light  through  a  horizontal  stenopfiio 
dit,  at  a  greater,  but  horizontal  lines  and  a  bright  point  through  a  vertical  stenopaio 
dit  at  a  shorter  distance.  Moreover,  if  the  adjustment  of  the  dioptric  apparatus 
remains  the  same,  they  see  the  bright  point  distorted  horizontally  or  vertically, 
iccording  as  it  is  actually,  or  by  the  use  of  glasses  apparently,  brought  nearer  or 
removed. 

7.  The  irregularities  of  curvature  of  the  different  sectors  of  the  lens,  together 
irith  the  frequent  want  of  correspondence  between  the  centers  of  the  different  sur- 
faces, cause  monochromatic  aberrations,  which  are  very  complicated,  and  affect  not 
>nl7  rays  that  are  refracted  in  different  meridians,  but  even  those  that  enter  the 
x>mea  through  the  same  meridian.    These  deviations  (irregular  astigmatism)  from 


680 


mUTSGrLXE   AgTlQMATtBM;     MONOCUIAB   Oa*U>PL4-| 


the  iUgbtnees  of  the  mftlformationa  and  the  reUtitiely  weak  retraction  at  tbt 

crystjilinc,  Are^  under  normal  circunistanc^s.  leas  disturbing  than  those  caiiwl  bf  ^ 
thcaaymmetrictilforDaatJOO  of  the  cornea;  but,  under  some  crrcirnistaneea,  tbcriH  j 
Terj-  niarked.  The  stellated  figures  of  dieper?ion,  in  which  brightly- ill trnunitrfj 
t>oinIs— as  tie  stai's^or  even  dbtaut  small  fisnie*— are  seen,  as  wdl  «*the  doublinnrJ 
multiplication  of  the  imagiia  (dipi^ia  and  pQiy&pia  Tnan^ciih^rh,  H.  Mf^fer),  dep^Ad  I 
Du  thjB,  OS  IS  prov«t1  bj  th«  fact  that  tbeea  nppearauces  do  not  ocour  in  ete^  deprtTod.! 
of  the  lens  {IhrndrrsX  but  do  not  dhappear  when  the  refraction  of  the  cor&ea  ii  o^f! 
come  bj  dipping  the  eje  in  water.  ( Young,) 

Komml  irregular  ustignnatism  is  moit  evident,  when  &  bright  gr  dd^k  i|>Qt,  wiHi  n  (sp&ti 
background,  h  rogflrded  from  a  distance,  for  which  the  eje  cao  not  bo  •djosted,  esptdjdlj  Jf| 
pupij  t«  dtlatod.    A  bright  epottbeo  Bppe&r»  m  *  diflkirtcd^  fAdmt«d  atar^  whoae  gre&tHt  d 
Approaches  the  Yt-rliesl  or  boniotital  meridi^ft*  according  as  lb«  object  i*  bejond  or  wUbli| 
point  of  distinct  vision.    Wher«  tbft  points  mro  less  brijfbt,  or  »re  ditrk,  oaly  tb«  tnor^  * 
pwia  of  tlje  figure  of  diflpersion  are  perceived  ;  bence  this  ii  divided  into  a  nomber  of  distinct  I 
Tb«  sBinc  reasans  explain  tbo  doubling  aiid  muUipliefttioa  of  tinea^  of  tb&  bomi  of  tbe  mMo^Jj 

8.  The  lajer  of  the  retina,  senaitiTe  to  lights  consists  of  b  great  Bumber  of  w 

elements^  cones^  and  rods*    These  are  pre.4gcd  a^iilnst  each  other,  like  mostuc 
with  their  base^  toward  the  inner  oarfaee  of  the  retina.     Their  walk  are 
aurfacea^  nnd  throw  back  all  rajs  of  light  falling  into  the  elest^nt,  tlius  preveoUei 
ray 3  passing  from  one  element  to  another*  (BrueJtff.) 

Koch  rod  and  cone,  on  Account  of  ItB  clementfiry  ^mplicitj,  can  onlj  hrkif  \o^ 
oeptlon  the  com  lined  total  impre^sioD  of  the  rajs  of  light  falling  on  it  at  a.iT  tin^j 
A  separation  of  tlie  different  ainjaltaneous  impressirins  is  scarcely  possible  m  an^ 
simple  element.  Eren  the  roda,  although  several  of  them  are  united  to  tbe  lra*«Dbj 
a  single  nerve-filament)  most  probably  can  not  separate  their  individual  impr«s5k»o% 
but  c^rry  to  the  brain  a  total  impression,  composed  of  the  combined  indiTidott 
impressions. 

Inasmuch  n^  onch  sensitive  element  of  the  retina  has,  nnder  normd  cimm? 
stancea,  an  nn  changeable  roLntion  to  the  optical  center  of  tlie  eye,  if  the  refirsctiTi 
media  are  propt?rly  adjusted^  it  can  only  be  reached  by  direct  rays  m  hi<:b  dirtr§« 
frOTH  a  certain  section  of  tbo  visnal  field.  For  it  is  nearly  the  saine  with  ibe  mu 
with  a  simple  spherical  lens ;  certain  pointa  on  the  object  and  the  corre^pen^inf 
points  of  its  ima^e,  lie  on  a  straight  line  which  passes  through  the  center  of  tbe  l*a*^ 
That  which,  in  a  simple  lens,  we  call  t]>e  fttia  nnd  chief  ray\  in  the  eye  is  called 
vitJMl  line  and  line  of  direction,  or  ray  of  direction. 

Strictly  apeukinp;,  tbe  position  of  Ibe  retinal  imn^e  is  dctemilned  by  two  lines,  of  wliicb  oo* 
passes  from  the  object  to  ibe  Butorior  nodfti  point  [bonders  on  Accom.  and  Refrac.  New  Sjdfli- 
bam  Society**!  trniislation*  p.  50],  the  other,  paruile!  to  the  first,  from  the  posterior  nodnl  poraVto 
the  retina-  {Lii'tirhir.')  Bot  as  the  two  nodal  poiriLs  lie  tiear  each  other,  we  can,  withoat  gmt 
error,  con?iider  the  two  us  coinciding.  This  nodnl  point,  which  we  consider  a«  simple,  ii  1^ 
tbe  optical  center  of  the  eye  and  the  crosaiog- point  of  the  liue«  of  direction. 

Lines  of  direction  {KiehtunffEiini^n)  and  TtsuaJ  lines  {Sthrichiun^fn)  are  very  differpot  Tbt 
former  relate  to  the  course  of  the  objective  rays  of  light,  and  may  be  called  light  lines  (Li^ 
linien).  By  their  direction  in  relation  to  the  axis  of  vision,  they  determine  the  relatire  posi- 
tion of  the  object  and  of  the  image  in  tbe  monocular  field  of  vision  and  on  the  retina.  1^ 
axis  of  vision,  on  the  other  hand,  indicates  tbe  position  in  absolute  space,  toward  which  the  retiiu 
refers  the  impression  of  its  sensitive  elements.  The  lines  of  direction  and  the  visual  axis  ou 
never  coincide,  but  must  always  be  separated  to  some  extent.  (See  section  on  Mwelu,) 
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As  the  cones  and  groups  of  rods  present  surfaces  rather  than  points  exteriorly, 
it  Is  evident  that  to  each  element,  or  series  of  elements,  there  helongs  not  a  point 
bot  a  certain  aliquot  part  of  the  visual  field,  in  proportion  to  its  sur£Euse,  and  that 
benoe  the  visual  field  is  divided  into  as  many  parts  as  in  the  retina  there  are  groups 
of  rods  and  cones. 

The  relative  size  of  these  parts  or  the  sections  of  the  visual  fields,  is  propov- 
tionate  to  the  surface  of  the  elements  belonging  to  it  In  the  center  of  the  visual 
field  they  are  smaller,  as  the  basis  of  the  cones  is  there  smaller,  and  the  rods  are 
absent.  The  absolute  extent  of  the  sections,  however,  is  in  proportion  to  the  extent 
of  the  entire  visual  field,  therefore,  also,  to  the  length  of  the  lines  of  direction 
drawn  to  its  limits.  As  an  immediate  consequence  of  thie,  there  is  great  difference 
between  the  optical  qualities  of  the  objective  retinal  images,  and  the  subjective 
peroeption  of  optical  peculiarities  of  corresponding  objects ;  that  is  to  say,  while 
tbe  retinal  image  gives  the  surface  of  the  object  down  to  its  finest  details,  since  a 
point  of  the  former  corresponds  to  each  point  of  the  later,  each  point  of  the  retinal 
image  is  not  perceived  by  itself  and  separate,  but  will  be  made  up  of  only  so  many 
perceptions  as  there  are  cones  and  groups  of  rods  covered  by  the  retinal  imnges, 
and  no  more.  Consequently,  the  fineness  of  the  perceived  details  of  a  certain  object 
depends,  on  the  one  hand,  on  the  relative  size  of  the  retinal  images,  or  the  visual 
angle  at  which  the  object  is  seen,  so  that  the  object  must  be  brought  nearer  to  the 
eye  the  finer  the  details. 

On  the  other  hand,  the  place  on  which  the  retinal  image  falls  is  of  the  greatest 
importance.  The  power  of  separating  impressions  exists,  to  the  greatest  extent,  in 
the  center  of  the  retina,  where  only  cones  receive  the  outward  impressions ;  hence, 
olijeots  that  are  to  be  examined  carefully  must  be  turned  toward  the  center  of  the 
retina,  where  the  ^*  point  of  direct  vision  "  lies.  In  proportion  to  the  lessening  of 
the  cones,  and  the  increase  of  the  bases  of  the  different  groups  of  rods,  this  power 
of  the  retina  evidently  diminishes  t«)wnrd  the  periphery.  This  occurs  sooner  in  a 
Tertical  than  in  a  horizontal  direction  (Aitberty  Forster) ;  still,  the  distinctness  of 
**  indirect  vision  "  can  be  increased  by  practice,  while  it  sinks  by  neglect  {Moier). 
In  the  region  of  the  entrance  of  the  optic  nerve  the  lightrperceiving  elements  are 
entirely  absent,  and  hence  a  portion  of  the  field  of  vision  proportionate  in  size 
appears  defective,  but  on  account  of  the  subordinate  rdle  which  the  spot  in  question 
plays  in  the  visual  field,  is  unheeded  (  Woinow), 

Doubts  have  been  raised  against  the  supposition  that  the  cones  are  visual  units,  as  their 
bases  have  been  found  too  great  to  allow  of  explaining  the  empirical  exactness  in  the  separation 
of  individual  impressions  (  Volkmann). 

However,  the  diameter  of  the  base,  as  it  has  recently  been  found  in  the  cones  of  the  fovea 
centralis  (J/I  Sehultze^  U.  Miiller^  Welker)^  is  entirely  sufficient  to  render  possible  the  separate 
peroeption  of  objects,  the  distance  between  which  amounts  nearly  to  60  seconds  {IlelmhoUz^ 
Bergnuinn\  particularly  if  it  is  confirmed,  tl^at  the  visual  field  of  the  macula  lutea  is  deficient 
{Hetuen). 

The  sharpness  of  vision,  or  the  mcasui-e  of  the  power  of  separately  perceiving 
individual  impressions,  is  not  always  the  same.  The  visual  angle,  necessary  for  the 
separation,  varies  even  in  normal  eyes,  and  in  disease  the  difference  is  often  very 
great 

These  differences  are  of  great  practical  interest,  and  means  have  long  been  sought 
for  easily  measuring  the  angle  in  question,  in  each  case,  so  as  to  express  in  fignree 
the  relation  of  the  existing  central  sharimcss  of  vision  to  the  supposed  normal 
amount 
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Prncticallj',  test-tjpfs  answer  tbm  purpose'.  Sliioe  tbe^t  auJy  form  sottKidH 
the  lieiglit  of  the  lettei^  ilivided  by  the  grt^t^^t  rHi!it«ncie  at  which  thef  ts&  bCM 
tinc^ly  seen,  gWt^  the  taDgeiit  of  the  an^le  aotight^  (^»4.*t^t7  enough.  GflHifl 
Hpmkitig,  ft?e  minute  Is  tiie  stnallest  vii^tid  angle  at  which  print  cati  be  ffiOQ 
read.  Henctt,  five  miDutcs  h  %mivd]y  cmmtkfr&i  ua  tha  noond  ungk,  and  if 
shitfiineaa  oi  tisjoii  ii  ejt pressed  by  the  proportioa  of  the  greatesi  dktjiiice  i^  wMA: 
typtt  Cjf  n  oertam  hcigtit  can  bo  cli^rly  iecn,  ta  the  diatimoe  at  which  tht*  iaaifr 
type  IS  seen  with  the  aonnal  visual  angle  of  five  mmotes.  {Sntilm.)  To  aveld  lliJ 
citlt:uJntiom  thut  ivotild  bo  necessary  if  oil  kinds  Lif  type  were  used,  and  alio  m 
glvti  tho  nio«t  evident  value  to  the  shaTjracss  of  VKion,  eertain  ttst^ty|}t3i  hart  Imh 
prepared.  The  amalicBt  of  thest?  ia  0,200 ''  Paris  mciisure  high  h^  and  at  a  dyioM 
of  one  Paris  foot  (owe  hundn-d  and  forty-four  Lioi:^)  #/,  gives  an  an^ltof  fJ 
niiiiutea.  Each  siiljst'qaent  numlxir  is  a  multiple  of  this,  Tlie  coeiiicieat  pn^cMM 
meh  si?t  of  type&  tks  its  numher^  and  it  of  eounse  giYes  at  onoe  the  number  of  Bn 
ft*t't  to  whieli  the  object  must  be  removed  froui  the  eye,  in  order  to  be  seen  &tdfl 
nonniil  vi&ual  angle  of  five  minutes^  Ilenee,  an  eye  with  nonurd  vision  ^louldfl 
the  tyi>t»  1,  3,  3,  n  at  a  distance  of  1,  2,  3,  r*  Paris  feet,  f^»"  ^  fi  ^  ^  =  tang.  M 
uuuutes*  If  J  on  trial,  an  eye  can  not  distinctly  see  2h,  but  only  4h  at  2d,  aad  It  W 
can  only  see  8h,  of  counte  J^t  ^J  —2  tang,  five  niinutes.  The  requisite?  vi^n 
augle  is  donble  the  normal ;  hence  the  Aharpnc*ss  of  Tbdon  is  dimin^shod  uto^lilU 

This  method  is  evidently  very  ooHTCiueiit,  but  it  does  not  give  perfectly  acrantt 
rcsnltsj;  for  tivt*  minutes  is  rather  too  great  a  visual  angle  forjK'rsons  undtr  tweotj" 
five  yt^ars.  ( VntegftrtL)    By  diininishing  this  and  proportionately  dividing  the  eli»d<rt» 
and  elfjir  portions  {Giraud  Teutim),  the  measAiromcnt  in  mudL?  more  exact,  hijlilall  i 
not  perfectly  so,  for  the  illumination  of  the  visual  field  ho&  a  decided  inQuoutAJ 
the  results  of  the  examination  ;  so  that,  under  diflFcrent  circiniistances,  the  ftsme  ej?  ^ 
may  show  gnmt  diffeti,?nc:t;s  in  sharpness  of  vision.     The  greater  or  less  practirt  iB  ' 
rejidin*^  also  niaki'S  a  difTiTrnrc*,  lor  it  cimlilcf^  many  to  recoLrniz,e  lettt^rs  from  thar 
shuduWiij  wliih  thi'V  are  vury  1  ntlisti net ly  ^wii.     Finnlly  thr  nvimmeal  vahiitf:  i<.*md 
for  the  sliLiq>iH!^y  uf  vision  do  not  p(inuit  t  ukti la tioiLs  without  lu?^big  their  Tstluei 
For  exumplfj  a  sharpnt^ss  of  i^,  ),  or  ^  y  not  tht^  stune  i\^  ^ ;  for  eyt^  that  see  Xa  Ifl 
type  distinctly,  at  twenty  feet^  do  not  necei^sarily  t^ee  No,  2itt  one  foot,  No.  4  at  two 
fetrti  i^tc*     Ilenec  the  values  of  tlje  j^haq>ness  of  vision,  laid  down  in  stmie  lioob>  do 
tml  ^ive  an  idea  of  tUe  aettially  existing  state  of  tliL*  east',  ^\ri\  iiparl  frotn  ike  Uid 
tliut,  till!  illomination  of  the  fiild  of  vision,  and  other  iinporiant  eucutn^HUaas  :tic 
eutirely  left  out  of  con^^i deration.     To  g^ve  au  idea  of  the  sltarpuess  that  is  to  i»t- at 
all  ctJrrectj  iJl  itductioii  of  the  fraction  must  be  avoided* 

To  Uk'  posses.^ors  of  Jaegur'.s  tcst-lypu  it  may  be  of  \ise  to  know  that  No.  I  a^^iwits 
under  !ui  anjrk'of  5  niinul<;a  at  a  distance  of  14,"  II  at  11>/'  III  at  38,  '  XV  nl  S3/ 
V  Ht  ;r>/  VI  at  ilS,"  VII  at  4/  VIU  at  ^X  IX  and  X  at  about  o,  NI  at  5.5,  XII  d 
t],7rj.  Xill  at  ?.,>;  XIV  at  10/  XV  At  Vlo,  XVI  at  17..>,'  XVII  at^H  XMIIiitM/ 
XIX  at  iJT/  snul  XX  at  44'  (Zehmdir). 

Tunts  for  vision  with  nnmerous  grouped  i>oints  aa  >\t?11  as  with  panillel  lin(s(i5''^- 
chnrdt}  are  less  suitable  for  asceHainiog  the  aeutenesis  of  vision,  as  they  an^  fii% 
reet  1 1> 017.1x1  under  a  much  smaller  visual  iingle  than  o  tniuuti.^  by  rejtson  of  tlieiini- 
plicjfy  of  the  ubjecta. 

Tlie  iik-ai*urt;meut  of  the  acateneisiJ  of  vision  ia  always  to  he  undertaketi  witb  the 
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ked  eye  If  the  eye  to  be  examined  is  provided  with  a  concave  or  convex  glass, 
e  magnifying  coefficient  and  relatively  the  diminishing  coefficient  must  be  taken 

V  V 

ito  account.  The  latter  is  for  convex  glasses  y^  for  concave  glasses  yx^^ 
I  nMch  F  signifies  the  focal  distance  as  regards  the  glass  and  C  its  distance  from 
he  optical  center  of  the  eye.  This  coefficient  in  strong  glasses  is,  as  the  formula 
ftna,  of  great  significance  for  the  size  of  the  retinal  image,  and  therefore  is  also  of 
{mt  importance  in  ascertaining  the  acutencss  of  vision.  ( Wainow.) 

9.  It  is  evident  that  quite  sharji  images  must  be  thrown  on  the  anterior  surface  of 
be  bacillar  layer  of  the  retina  to  give  distinct  perceptions.  For  if  circles  of  dis- 
penion,  of  some  size,  fall  on  the  surface,  the  light  arriving  at  the  eye  from  each 
^gment  of  the  visual  field  is  divided  up  among  a  number  of  cones  and  rods,  and 
tnrersely  each  cone  and  rod  is  met  by  light  from  different  parts  of  the  visual  field; 
hnoe  the  perception  of  the  details  of  the  object  is  indistinct. .  This  occurs  in  pro- 
portion to  the  size  of  the  circles  of  dispersion ;  that  is,  in  proportion  to  the  size  of 
iie  pupil,  and  the  distance  of  the  images  from  tlie  anterior  surface  of  tlie  bacil- 
Iv membrane,  or  to  the  "difference  of  the  posterior  focal  distance." 


i  the  circles  of  dispersion  mast  acquire  a  certain  diameter,  before  the  image  becomes 
Mhtinrt.  Very  small  circles  of  dispersion  influence  the  clearness  of  the  perceptions  in  a  very 
4|lit,  almost  imperceptible,  degree ;  as  they  throw  too  little  light  from  single  sections  of  the 
linal  field  on  the  sections  in  the  neighborhood  of  their  corresponding  retinal  elements,  for  the 
|Mlity  of  the  perceptions  received  from  single  cones  and  groups  of  rods  to  be  perceptibly  changed. 
Bmoe  it  follows,  if  the  dioptric  apparatus  is  adjusted,  and  remains  so  for  a  certain  distance, 
ftt  object  can  change  its  distance  within  certain  bounds,  without  the  perceptions  losing  much 
kdnmeH;  that  hence  the  eye  is  never  adjusted  for  a  single  distance,  but  for  a  difference  oj 
IblMeet,  which  is  called  the  line  of  accommodation,  and  whose  length  increases  and  dimin- 
lihti  in  inverse  proportion  to  the  varying  focus  of  the  dioptric  apparatus,  and  to  the  diameter 
rfth0  pupLL  {Czerrnak.)  Hence  it  is  also  shown  that  the  ellipsoidal  form  of  the  chief  dioptric 
■e£mw,  as  a  rule,  does  not  disturb  sharp  vision ;  that  astigmatism  only  appears  to  a  disturb- 
tag  degree,  when  the  difference  of  the  refractive  circimistances  of  the  two  surfaces,  or  the  size 
rftke  pupil,  is  much  increased. 

Under  otherwise  normal  circumstances,  this  indistinctness  can  never  become  absolute,  as  the 
rinof  the  circles  of  dispersion  only  varies  within  certain  relatively  narrow  limits ;  for,  if  the 
i^Mt  be  brought  into  the  anterior  focus  of  the  cornea— that  is,  within  a  few  lines  of  the  eye— 
wtittt  the  rays  pass  parallel  into  the  aqueous,  they  will  still  be  brought  to  a  focus  somcihing 
ficr  an  inch  behind  the  retina. 

The  diameter  of  the  circles  of  dispersion  scarcely  ever  reaches  that  of  the  pupiL  Hence,  in 
qpte  of  totally  abnormal  adjustment  of  the  refractive  apparatus,  the  outlines  of  dark  objects 
■qr  skill  be  recognized,  and  their  boundaries  only  appear  more  or  less  indistinct 

As  may  be  readily  understood,  these  errors  are,  to  some  extent,  improved  by  contraction  of 
ilepapil  or  partial  closure  of  the  eye-lids,  or  by  using  a  shade  with  a  narrow  slit  in  it  There 
iiiltoapoMibility  of  suppressing  the  circles  of  dispersion;  that  is,  of  estimating  the  true 
fcimi  of  objects  from  their  indistinct  images.  This  power  varies  in  different  eyes,  and  may 
WiBerease<l  by  exercise.  {Graefe.)  It  is,  however,  never  anything  more  than  an  aid,  and  does 
Irtihrays  give  distinct  perceptions  of  small  objects,  or  fine  details  of  larger  ones. 

10.  The  power  of  the  eye  to  see  clearly  and  distinctly  at  different  distances  pre- 
loppoees  the  power  of  voluntarily  shortening,  and  again  increasing,  the  focal  dis- 
place of  the  dioptric  apparatus,  so  as  to  correspond  to  the  differences  in  the  posterior 
point  of  convergence,  which  are  caused  ])y  the  variation  of  the  distance  of  the 
oJ^ject  Tliis  power  of  the  eye  to  adjust  its  dioptric  apparatus  for  different  dis- 
^■Ooes  is  called  the  power  of  accommodation  or  cuiaptation. 
The  distance  for  which  the  eye  is  accommodated  in  complete  relaxation  of  the 
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muscle  oi  accommodiitioi]  b  ealkd  tba  far-polnt,  bml  its  rodprooil  rtdw  t 
ttte  uatunil  or  miiiiiuum  ccmditiou  of  refnictioii.     On  tlje  comtjtuy,  tiie  iI]*USj^  i 
which  tlio  Ught-jTefracting  ai>i>srfttus  is  occommodated  bj  tbe  miuumuiu  of  dte  | 
i*lble  atti-mp^  at  ftc«?ommodation,  w  tbn  neat-point.     The  fjir-|xiiiit  iiutl  ILe  i 
point  arc  tbcmselves  pointe  uf  tb«  prolong^  vbiuil  line  aail  fono  the*  bmiui  uf  I 
ihhi^'i:'  of  diatinct  TUion.     The  difft^'neo  of  the  redprooil  v&liutet  of  tlie  ia 
and  ueAT-point  is  adkd  tb*?  rangtt  or  equivalent  of  ttccomm^diiliLHi.  {IhmJfrt.)  W%  ' 
(am  tnore  readily  Miidcnstuud  ihmo  condltiom  hf  ^  diagram,    U*t  i£Kr  be  a  wfihetidi 
jiurfaas  vritb  thn  ridiun  rr  (Fig,  lOB)  mid  tbo  axift  ^*4  tin?  dividing  E(iirf*oe«l  l«o 

l?1ff.  303. 


refractiiig  m^dia,  the  first  of  wWcb  b  Hit  air,  but  the  ecrond  poasesBes  an  ei 
of  refraction,  wlurb  makes  the  deviation  of  the  rajs  of  light  falling  upon  that  8|to 
teal  &nrfac*(^  tbc  aaoie  ae  thut  in  tbc  whole  dioptric  apparatus.  Tbe  geocml  ]Mwd 
refraction  idn*  a  =  n.  Hri,  ^,  where  e»  aignifles  the  angle  of  incidenoe  and  $  *J»  I 
angle  of  refraction,  holds  good  for  ererj  incident  raf  ^n*  ym,  tm.  Since  f(»r  dfc- 
tinet  vision  of  external  objects  the  union  of  every  individual  homoo/?ntric  baodlt 
of  light  upon  Iht*  rtlinfi  I{H  is  necessary^  imd  since  the  lenj^fh  nf  tbe  nxis  i.>f  the  pM^ 
ftr,  and  therifLjre  the  size  of  the  single  ^  also,  is  for  e\'i'ry  eye  a  IiuhI  one ;  il  ii 
evident  that  in  the  abuvc  cqiialion  «  must  riac  und  dboinish  in  prnjiortiif!!  to  thf 
size  of  the  sine  of  the  angle  of  incidence,  that  thii?  sine,  thereft»ri^  furnishes  a  die*^ 
lire  for  the  condition  of  refraction  JV"  —  w.  *i/).  ^,  which  is  nccvis:iry  for  the  ni^i'^ 
of  homocentric  bundles  of  light  upon  the  retina.  If  we  proceed  from  the  angle  of 
incidence  y  =  ^  of  parallel  rays  ym  as  the  normal  and  j^lacc  y  =  ^,  hence  sin  y  =  ^.  then 
it  also  appears  in  the  above  equation  that  n  =  $.  If  then  divergent  rays  rwj  fall  upon 
the  spherical  surface,  if  therefore  the  angle  of  incidence  xmr  becomes  greater  than 
^,  then  the  sine  of  this  angle  and  the  ?i  of  that  equation  must  naturally  be  al-^o 
greater  than  6,  the  necessary  condition  of  refraction  JV  appears  positive  and  sc 
much  the  greater,  the  nearer  the  source  of  light  x  advances  to  the  eye.  If,  on  the 
contrary,  convergent  rays  zm  meet  at  the  spherical  surface,  if  therefore  tlie  angle 
of  incidence  zmr  is  less  than  B,  then  its  sine  and  with  this  tlie  /i  of  tlie  equation 
also  becomes  smaller  than  ^,  the  necessary  condition  of  refraction  .V  becomes  nega- 
tive, and  reaches  a  more  considerable  negative  value,  the  more  the  rays  converge, 
the  nearer  therefore  their  point  of  union  g  approaches  the  o|)tical  center  of  the 
system. 

We  see  plainly  from  the  preceding,  that  the  necessary  condition  of  refraction  3. 
JUS  well  as  //,  is  really  determined  by  the  tv»o  angles  fi  and  r,  and  that  X,  when  ^f 
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nke  y  =  ^,  may  also  be  expressed  by  «w.  fi  and  nn.  r.  Now,  on  account  of  the 
•nllelism  of  yy  and  AA,  the  angle  /i  =  o  and  r  =  m.  The  condition  of  refraction 
f  ibidfl,  therefore,  its  expression  under  the  same  hypotheses  in  the  sine  of  the 
xntral  angle  which  the  ray  in  question  incloses  with  the  optical  axis  AA.  As  we 
ihrajB  have  to  do  with  very  small  central  angles,  we  must  make  orm  =  xs  and  gm 
s  g$^  without  any  essential  error  being  brought  into  the  estimate. 

If  we  assume  in  the  schematic  eye  ms  as  the  measure  of  the  unit  of  length  in  the 
nine  of  a  line,  an  inch,  a  centimeter,  etc,  the  sine  of  the  angle  of  difference,  and 
cODBequently,  also  N,  appear  equal  to  the  reciprocal  value  of  the  positive  or  nega- 
tife  distance  of  the  source  of  light  By  the  power  of  the  accommodation  the 
eoodition  of  refraction  If  of  the  eye  is  increased,  since  by  reason  of  the  increase  of 
eoDTexity  of  the  lens  the  refractive  value  of  the  entire  system  is  increased.  This 
nfeired  to  the  diagrammatic  eye  shows  an  increase  of  n,  and  consequently  of  the 
m,  a  also.  In  so  far  as  the  power  of  accommodation  is  a  limited  one,  the  nn,  a 
•bo  will  only  vary  inside  certain  limits.  The  difference  between  the  sine  of  the 
■Mdkst  and  largest  angle  of  incidence,  or,  what  is  the  same  thing,  the  difference 
between  the  minimum  and  maximum  condition  of  refraction,  or  between  the 
naprocal  values  of  the  distance  of  the  far  and  near  points  is  therefore  what  we 
on  the  range  of  accommodation.  ^ 

The  range  of  accommodation  amounts  in  the  eyes  of  young  persons  with  normal 
fonctions  frequently  to  i,  almost  to  i  and  even  more,  in  early  manliood  about 
i,  and  sinks  in  old  age  far  below  this  value.  If  the  distance  of  the  far-point  F  is 
determined  in  a  case,  the  distance  of  the  near-point  P  may  then  bq  ratimated  with 
fte  hdp  of  the  range  of  accommodation  and  vice  versa.  The  minimum  condition 
if  le&BCtion  plus  the  range  of  accommodation  gives  the  maximum  condition  of 
nfiriction,  and  this  minus  the  range  of  accommodation  gives  the  minimum  con- 
ation of  refraction.  A  varying  length  and  position  of  the  range  of  distinct  vision 
nterally  corresponds  to  the  same  range  of  accommodation.  The  former  becomes 
m  much  the  longer,  the  more  tlie  minimum  condition  of  refraction  approaches 
MO  in  a  positive  or  negative  direction,  and  the  greater  the  range  of  accommodation 
Midfis. 

In  the  following  table  the  conditions  of  minimum  refraction  arc  collected 
together,  increasing  from  left  to  right,  and  under  each  one  the  corresponding  value 
ef  maximum  refraction  is  placed,  which  is  given  under  the  hypothesis  of  a  range 
«l  accommodation  of  J.  The  denominator  of  the  fraction  in  the  upper  row  gives 
the  position  of  the  far-point,  the  denominator  of  the  fraction  standing  tmder  it 
gires  the  corresponding  position  of  the  near-point. 

h  h  h  h  tVj  isVj  iV)  ib>— iV»~ieV>~TV>'~i)~ij~i> — i 
T.ijj  T iT>  tV>  ¥.V)  xVj  h  ihi  h  shy  iriTJ  iVj  ob> — sV* — t.V» — yV 

For  every  point  lying  within  the  range  of  distinct  vision  the  eye  may  be  accom- 
Vodited,  and  the  reciprocal  value  of  the  positive  or  negative  position  of  this  point 
JWtt  the  necessary  condition  of  refraction  or  the  absolute  value  of  accommodation. 
Ike  aooonmiodation  or  the  relative  accommodation  will  naturally  be  different  in 
liferent  eyes,  according  to  the  extent  of  the  state  of  minimum  refraction,  and  may 
kexprosed  by  the  difference  of  the  latter  and  of  the  absolute  accommodation. 

The  following  table  gives  in  the  first  line  a  row  of  conditions  of  minimum 
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rermcHon  R ;   in  the  second  and  third  Imrs  the  com«|iatii]lag  rt4^te 
tnodntlom  i  for  djstaiicis  D  =  20  and  D  =  10  utiltH  of  tneiynin^ 

,    R — i.— iV.    A— A— A-  4i+Vi!+iV+A+^+i 

i  for  D  =  20  i  ^i^     A  nVriV     A    A    A  »    "   " 
i  for  D  =  10  ,.i,  t        T.hr    i    Th    tVVt  nVi  iV  «    " 


It  is^  moreover,  erideat,  that  an  equal  nplatlTo  ftOConiiBodation  undo-  oth« 
gimjlar  conditions  wi]l  rcquiro  very  dilTeriTit  fffiirte  at  nccotomodaHon 
to  the  entent  of  the  range  of  aocomin<"tliitmii ;  tbat  therefore  not  so  muidi 
rdattvc  accommodation,  as.  «ueti,  a^  mther  tbc  amoimt  of  aocommod^tioti  necei 
for  u  ccrtjiin  distance  of  the  object,  ^'ill  determine  the  mejjstine  of  the  indiTidfi 
Act  The  amount  of  accommodation  to  be  em|>loyed  for  a  fixed  distance  of 
object  is,  however,  so  much  tho  greater^  the  smaller  the  conditicin  of  mmm 
mfraction  of  the  eye  in  question  is,  and  the  sumJler  the  ranitr*?  of  accommodatiflii 

Tl»i?  amount  of  accommodation  q  necf?f=i$jirj  for  a  fixed  abseil ute  ftcccvni! 
may  be?  cxpTe«acd  by  a  fraction,  the  nnmorator  of  whicJi  is  the  reJatife 
tion  ^,  the   denominator  Uic  availahk   range   of  ftccommodation  i ;  lor 
evidently  the  proportion  ^ :  q^^i  I,  lionets  q — ?. 

.•From  thb  expression  it  occurs  directly,  that  tht'   amount  of  necomilli 
necessary  for  a  fixed  aljaolutc  accotnniodation  risc^  and  falU  m  dirt*ct  prOfiOftJflf| 
the  denominator  of  the  rangt?  of  accoinnjodntion  and  in  inverse  proportitm  to 
denominutor  of  the  relativtf  accommodation.     In  Wialf  of  an  accomraodatiflt 
%  distance  of  10  units  of  measure,  eyes  whose  range  of  accominodation  ii  I  or 
ith  a  mini  mum  refractive  condition  of  ^ — 1\,  i  t  Aj?  would  be  obliged  to  empl 
an  amount  of  accommodation  of  J,  i%,  ^,  or  relatively  of  |,  j*„  ^ 

Ih  The  variiitiou  in  the  amount  of  adjustment  of  the  dioptric  apfmratis  ii 
caused  solely  by  changes  of  curvature  of  the  lens,  (Crarnfr^  ITfhi4h<>^U,)  1^ 
causes  of  these  changes  are.  tlie  action  of  the  ciliary  muscle,  and  tlie  great  elastidty 
of  the  normal  crystalline  lens,  while  the  capsule  is  uninjured. 

If  we  consider  the  Umitations  of  accommodation,  which  are  usually  met  with  in  ext^nsife 
posterior  synechiae  of  the  pupillary  margin  and  after  iridectomy,  we  can  hardly  deny  that  iht 
iris  assists  in  the  accommodation.  This  may,  perhaps,  be  inferred  from  the  straining  actioi 
which  the  Ugamcntum  pcctinatum^  connected  with  the  ciliarj-  body,  exerts  upon  the  ankrior 
portion  of  the  zonula.  {Hcnsen.,  Voelckers,  IIeihtr<j.)  It  certainly,  however,  can  act  only  to » 
very  inconsiderable  extent ;  for  there  are  cases  where  the  power  of  accommodation  has  beea 
preserved  after  the  formation  of  artificial  pupil  {(^'raefe,  Trautiuttry),  as  well  as  af ter  trM- 
matic  loss  of  the  entire  iris  (Gravfc)^  and  in  congenital  absence  of  the  iris.     {Srrondi) 

The  exact  manner  in  whicli  the  ciliary  muscle  causes  an  increased  convexity  of 
the  lens,  proj)()rtioiied  to  the  power  of  its  contraction,  is  still  uncertain.  The  most 
numerous  and  important  authorities  now  say  that  the  lens,  by  a  very  evident  elas- 
ticity, possesses  the  innate  power  to  increase  its  convexity  by  a  shortrning  of  ite 
diameters;  Init  that  it  is  kept  flattened  by  the  zonula,  as  long  as  the  ciliary  muscle 
remains  inactive.  As  soon,  then,  as  this  muscle  contracts,  the  choroid  and  retina 
strrtch.  and  the  ora  serrata  ai)proach  the  equator  of  the  lens.  The  zonula  b 
relaxed  in  proportion  to  the  action  of  the  muscle,  and  hence  the  lens  is  enabled 
to  follow  the  impulse  to  increase  its  convexity.     {Hehnholtz.) 
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Tlie  anatomical  distribution  of  the  greater  portion  of  the  muscular  fibers  is 
undoubtedly  favorable  to  this  mode  of  explanation.  Besides  this,  the  lens,  by 
partial  or  complete  separation  from  the  zonula,  or  after  death  (apparently  independ- 
ent of  the  swelling),  increases  the  convexity  of  its  surface  in  a  far  higher  degree 
than  happens  in  life,  even  by  the  maximum  action  of  accommodation.  Certain 
subjective  symptoms,  which  are  observed  in  the  dark  during  the  strong  contrac- 
tion of  the  muscle,  and  subsequent  relaxation  of  its  action  (phosphenes  of  aceom- 
modatioTij  Czermah)  show,  in  the  same  way,  thjit  in  fixing  the  eye  for  the  near 
point,  there  is  a  stretching  of  the  anterior  zone  of  the  retina.  Finally,  direct 
experiments  on  living  animals  ( Volkers,  Hemen)  have  supported  the  correctness  of 
this  hypothesis. 

There  is,  however,  great  difficulty  in  showing  that,  during  rest  of  the  muscle  of 
acconunodation,  the  lens  is  indeed  flattened  by  the  zonula.  The  zonula  can  scarcely 
do  so  much  by  simple  elasticity.  The  rapid  disappearance  of  this  physical  peculi- 
arity after  death,  would  also  be  difficult  to  explain.  But  contractile  elements,  of 
such  number  and  strength  as  to  overcome  not  only  the  opposition  of  the  lens, 
but,  by  their  action,  to  neutralize  that  of  a  muscle  as  strong  as  the  ciliary,  have  not 
yet  been  f  oimd. 

Another  explanation  given  is,  that  the  ciliary  muscle  and  the  iris  press  on  the 
border  of  the  lens,  and  at  the  same  time  cause  relaxation  of  the  zonula.  {H,  MuMer^ 
Coeeitu,)  This  hypothesis  is  supported  chiefly  by  the  retraction  of  the  periphery  of 
the  iris  during  the  adjustment  of  the  eye  for  near  objects,  and  by  the  existence  of 
circular  fibers  in  the  ciliary  muscle.  Direct  action  of  the  ciliary  processes  on 
the  crystalline  is,  however,  impossible,  as  the  two  are  not  in  contact  (Arlt,  0. 
Becker,) 

In  the  process  of  accommodation,  changes  in  the  shape,  and  consequently  in 
the  relative  position,  of  the  ciliary  processes  and  margin  of  the  lens,  certainly  do 
occur.  But  direct  observations  of  the  eyes  of  living  albinoes  have  proved  with  cer- 
tainty that  these  chabges  depend  not  so  much  on  the  change  of  accommodation  as 
on  the  associated  change  of  size  of  tlie  pupil.  Tlie  ciliary  processes  swell,  and 
their  heads  approach  the  margin  of  the  lens,  when,  in  distant  vision,  or  from  the 
action  of  mydriatics,  the  pupil  is  dilated.  On  the  other  hand,  they  become  smaller, 
and  their  anterior  bulbous  extremities  are  removed  from  the  border  of  the  lens, 
when,  in  accommodation  for  near  objects,  or  from  the  action  of  the  preparations 
of  calabar-bean,  the  pupil  contracts.     (0.  Becker,) 

The  action  of  the  ciliary  processefl  in  changes  in  the  state  of  refraction  is,  therefore,  ez- 
aoily  opposed  to  this  theory.  The  contradiction  is  still  farther  strengthened  by  the  fact  of  the 
contraction  of  the  pupil  not  keeping  pace  with  the  accommodation  for  the  near-point,  but  idl- 
ing perceptibly  behind  it ;  the  dilatation  of  the  pupU,  on  the  contrary,  precedes  by  a  little  the 
aooommodation  for  the  far-point.     {Donders,  Arlty  Jr.) 

12.  The  real,  and  very  probably  the  only  nerve  of  accommodation,  is  the  ocu- 
lo-motorius.  {Bonders,  Trautvetter,)  The  oculo-pupillary  branches  of  the  sym- 
pathetic exert  scarcely  any  direct  influence  upon  the  accommodative  movements ;  at 
least,  the  latter  have  been  found  completely  free  in  periodical  spastic  mydriasis 
(Bonders)  and  in  paralytic  myosis  connected  with  sympathetic  ptosis.  The  trigemi- 
nus invests  the  iris  with  the  power  of  sensation  and  acts  upon  the  internal  muscles 
scarcely  in  any  other  way  than  in  a  reflex  manner,  whereby  the  intra-ocular  ganglia 
and  the  ciliary  ganglion  (Adamuh)  are  centers.  The  abducens  also,  contrary  to  for- 
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mep  assertions  {Bnd^j  Gtarfe)^  does  not  takw  part  diroctly  in  ^e  ae^otnaiodifttoa 

for  the  near-point 

The  nerve  of  aceommodation  has  probably  a  K^jmrnle  cfBnijil  ongin,  xud  wJj 
becainca  united,  at  some  distflnce  from  it^  into  a  (^omtnon  trunk  with  tlie  RiMt*f) 
nen-es  of  the  sphincter  pupil) a*  and  those  of  the  ejctiimal  muscles  of  the  ej^  W'lthwl 
regard  to  the  results  of  pliyeiological  exj^eriments  (Adamiik)^  tJiis  view  ia  oorjwlwn*^ 
fed  by  several  eas<?^  in  which  the  Qecommodation  alone  seemed  parHlyz:ed,  and  oiwi 
in  which  the  latt-er  "was  entirely  unaffected,  while  there  was  complete  paral>'«**  oi  tk 
musicles  moving  the  eye  and  of  the  Bphincter  of  the  pupiL     {Rtitttr^  Gra^ft.) 

Still  the  nerve  of  accommodation  stands  in  the  moat  intimate  fuiK^ional  nb 
tioufi  with  the  remaining  branches  of  the  third  pair.  Efforts  at  accommocUiiavM 
a  rule»  relieve  a  contraction  of  the  pupil^  and  are  alwayi  connected  with  the  el«l 
for  increased  convergence^  On  the  contrary,  however,  incrcaaeicl  degrees  of  noowil' 
enee  of  thevlBual  lin©^,  for  the  purpose  of  fixation  of  ol>jects  wiitdiaro  aitttiMll 
the  range  of  distinct  vision  of  the  Individual,  ajc,  as  a  rules,  mtscompBomA  If 
on  increase  in  the  state  of  refraction  and  by  a  contrrtction  of  the  popil.  By  foal 
c^juvergence  of  the  visual  lines,  the  distance  of  the  iicar-i>OTnt  may  ev^ea  be  mk 
considerably  less  tlum  tlie  amount  suitable  for  thft  pei^ion  under  ej:amiD«tifm,  al 
consequently  the  amount  of  accommodation  necesiisary  for  a  fixed  adaptation  mat 
what  diminished ;  while  voluntary  {U^rifi^)  positions  of  dive-rgenoe  of  tht  tW 
lines,  or  those  produced  by  prisniB  (Bi-Tlin),  displace  til*?  entire  range  of  df!43fliel 
vision  a  little  forward  and  increase  the  amount  of  aceommodatioa  necewaiy  let  4 
t>xed  adaptation.  The  position  of  the  visual  plane  Is  no  leaa  Influt^ntiaL  Ilfp» 
eionB  of  the  latter  are  connectC'd  with  the  effort  at  convergence  of  the  visual  Ite 
and  may  cause  a  certain  approximation  toward.^  the  eye  of  the  entire  range  ef  ^ 
tinet  vision  (S^hiriner),  and  aaa  consequence  therefore  may  also  diminish  the  Aznois^ 
of  accommodation  necessary  for  a  fixed  adaptation.  Elevation.*!  of  the  ttshI 
plan^*,  on  the  contrary,  remove  the  entire  region  of  accommodation  somewhat  froo 
the  eye,  and  render  difficult  the  production  and  maintenance  of  the  accommedita 
and  convergence  necessary  for  short  distances.  Lateral  directions  of  tte 
visual  lines  are  without  any  considerable  influence  upon  convergence  and  accMiinw^ 
dad  on,  when  they  are  very  great ;  in  e^se,  however,  they  deviate  very  much  tm^ 
the  median  line,  they  cause  a  narro\\ing  of  the  region  of  accommodation  and  eon- 
vergencc  in  n  very  perceptil>le  dcgro*.  The  co- ordination  of  these  muscaUr  we- 
tiona  has,  without  doubt,  an  anatomical  hmU,  and  is  to  be  referred  to  the  ean^ 
ence  of  definite  centers  of  co-ordination,  which  stand  in  direct  connection  oa  the 
one  hand  with  the  origin.^  of  the  ner^'ea  under  consideration,  on  the  other  hiod 
with  the  origins  of  the  impulse  of  the  will,  with  manifold  reflex  centers^  (4& 
These  co-ordinative  movemcnta  are  alw*ay^  innen'atcd  from  birth  as  a  vrhok 
without  it  being  in  tlie  power  of  the  will  to  cause  the  individual  factors  to  itt 
sepEinUely,  Piinily^^f^  rsf  sepamte  co-nrdiimtive  movements  also  occur;  that  is^  ci» 
in  which  one  or  the  other  co-ordinative  movement  with  all  its  components  caimol 
possibly  be  brought  into  use,  while  other  co-ordinative  movements  in  which  the 
same  nerves  and  muscles  are  brought  into  action,  with  relatively  great  expenditure? 
of  force,  are  more  easily  brought  into  play.  (See  relative  paralyses.)  According  to 
more  recent  investigations  on  animals,  these  centers  of  co-ordination  are  to  be  soi^t 
in  the  corpora  qvadrigetnina,  and  to  every  individual  co-ordinative  movement  t 
definite  portion  of  this  organ  seems  to  correspond  as  center.     (AdamuL) 

Still,  practice  has  an  extremely  important  influence,  and  may  change  the  pn>- 
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portions  very  much  in  which  the  amounts  of  innervation  and  expenditures  of  force 
of  the  separate  co-ordinated  muscles  are  united  for  a  definite  purpose,  and  it 
may  also  adapt  them  to  the  necessities  of  the  case.  In  faot  these  proportions  are 
very  different  in  different  individuals,  according  to  the  amount  of  accommodation 
and  convergence  which  the  adaptation  for  every  separate  definite  distance 
demands ;  it  can  even  essentially  vary  in  the  same  individual,  in  conformity  with 
the  increase  or  decrease  of  the  state  of  minimum  refraction  and  with  the  range  of 
accommodation,  provided  that  this  increase  or  decrease  follows  gradually  and 
slowly,  and  therefore  grants  time  to  the  muscles  to  adapt  themselves  to  the  neces- 
mties  of  the  case. 

While  a  myope,  for  example,  can  conveige  the  visnal  lines  from  the  position  of  parallelism 
«p  to  the  position  of  his  far-point,  which  is  often  very  near,  without  calling  into  activity  his 
mnaole  of  accommodation ;  an  emmctrope,  even  with  a  moderate  approximation  of  the  objects, 
mnai  connect  the  corresponding  convergence  of  t\ie  axes  with  attempts  at  accommodation,  and 
many  a  h3rpermetrope  will  associate  the  maximum  of  his  power  of  accommodation  with  the 
parallel  position  of  his  axes. 

Tlie  connection,  however,  between  the  congenital  relations,  suited  by  practice 
to  the  necessities  of  the  case,  in  which  the  amounts  of  innervation  and  hence,  also, 
the  effective  expenditures  of  force  of  the  muscles  of  accommodation  and  con- 
vergence co-ordinate,  is  not  very  close.  Ex- 
periments with  spherical  glasses,  as  well  as 
with  abducting  and  adducting  prisms,  teach 
us  that  inside  certain  limits  the  accommoda- 

\.  ,  tion  of  the  dioptrical  apparatus  may  vary 

\  I  /  \f\^  equal  convergence  of  the  axes,  and  vice 

versa.  We  speak,  therefore,  of  the  range  of 
relative  accommodation,  and  express  it  by  the 
difference  of  the  maximum  and  minimum 
accommodation  capable  of  being  brought 
into  play  in  a  certain  convergence  of  the 
axes.  On  the  other  hand  we  speak  of  the 
range  of  relative  convergence,  and  by  it  are 
accustomed  to  describe  the  play  which  is 
permitted  the  convergence  of  the  axes  in  a 
definite  refractive  state  of  the  dioptrical  ap- 
2)aratus.  {DoncUrn.)  Here,  also,  the  con- 
genital and  acquired  relations  of  association 
are  very  evident.  In  general  we  can  say  that 
it  is  the  more  dithcult  to  l)ring  the  co-ordina- 
tion into  i)lay,  and  maintain  it,  the  more  the 
relation  of  tlie  accommodation  and  conver- 
gence wliieli  are  to  be  associated  together, 
w  deviates  from  that  which  is  firmly  fixed  by 

practice. 

Ijct  I  and  r  be  the  centers  of  rotation  (Fig.  104)  of  both  eyes,  Ir  the  base  line  and  SfAf  the 
median  line  perpendicular  to  it ;  a,  h,  <•,  the  fioints  of  binocular  fixation,  and  ar,  6r,  <r,  the 
corresponding  visual  lines  with  the  half  anglea  of  convergence  a,  ^,  y.  Let  the  parallelism  of 
the  visual  lines  with  the  angle  of  convergence  0  be  denoted  by  dr  and  rf/,  and  by  «*,  e/,  a 
position  of  divergence  with  the  negative  angle  of  convergence  5.  The  convergence  of  the 
visual  lines,  at  the  time  of  observation,  may  now  be  expressed  by  the  sine  of  half  the  angle 
44 
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t/i  e&nr^rgmoa,  taA  thii  U  eqaaJ  t&  h*If  the  hmt*  lisi^  tbenfcRv  |^.  diridiDd  h^  th* 
the  C3«iter  of  rot«tjti»  from  the  point  of  fbnttioi^  or,  a*  it  im  ulwmy^  m  qoiAitMi  «t  «ei;«Mi 
ao^kff,  ef|tia.l  tci  lulf  tbc  I^um'  luit-  divided  by  the  posttjve  or  tieg«tirc  diikCwM»of  llw  foiolef 
oijukqIv  tixation  ftvm  tiiij  middU'  £7  o£  the  hts/t  Une, 

If  wo  now  oomader  half  tbc  ^i>it«.^  line,  mbont  l/2«^  incrbes,  ■>  lb*  esil  af  mrmimf^  tb*  filCi 
of  ooiiTeri^encfl  mmy  alvo  be  eiprecAed  by  the  rmproe*!  ^nc  oF  tlie  ili«tsticii  of  1^  db;M. 
We  wcmbl  then  b«T«  to  nndentuit]  by  nuig?  of  convtrgexi^,  Agreriiy*  wttll.lbe  hikm  ol  nv 
of  mooc(mmf>AAtum.,  the  dllFiffcnci'  bcstweeo  tbe  tone  of  ibc  AXigle  of  laiiiaiiinn  Militeiga!i^  ud  j^ 
tH^ginmm  ODQTergeiiQc,  OT  tbe  diffeKnoe  of  ibo  f^iprooJ  Vftlt]«tt  erf  tlie  pnimllft  Miil  fiw^l 
diittMtoe  lor  which  bisocnUr  fiation  ii  po*iiblt.  In  no  far  u  in  r««litj  H  i"  *I»»J^  nwf**!  • 
qBeattoti  of  pOQjtiTfi  distaaceA  of  the  ob|^i,  snd  d.i^ereeJic«<  of  liie  tuii«1  lioefl  csii  ailfU 
ftoqnired  liv  great  pt»ctioe  orprodttccd  bj  priainH  ^  wf!  ahoold  regard  Ibe  infinite  diaUive*  iftlb 
mcHtt  extreiBP  litntt  of  the  r&ng«  of  binooubu  fixatloii,  kud  the  fiutilleliFtn  t*f  Uie  viivi7*J  lint*  ■■ 
lAihef  tbe  ttin^  of  the  half  adeIb  of  couir^f gtmc^e  a  m  tli«  Taloe  of  mistlniiuii  cottfvgfHiiiQK  IQhl  ^ 
Tfclfie  of  irlativo  cronvcTgeDoe  for  a  fi*cd  difttaoc:*  would  then  C0fii«c|urndr  be  iSMlgMbttl% 
the  reciproeftl  vidue  of  the  Uttw,  would  thet^fore  c-oiiioide  with  the  rmltvt  of  &]:»otBl«  tmm- 
gifoo^  in  qoeetion.  In  aocordanot^  therewith  the  iiuota  of  co«iT«rgviie«.  which  U  ne«ft»»«f7  fiti 
fixed  diHtaooe,  like  the  laxpreiAiou  found  for  the  qnolw  of  »cciJinniOdnti«»n,  p««i«iKlA  JUett  p  i 
fcaction,  till?  nnmei^ior  of  which  U  bbe  denoimnabn:  of  the  Tmgt  c£  vmrfo^mit^  wai  fit 
dfinominator  of  which  ia  the  dUUnce  of  the  fiouat  of  ftx^tion  J^t  the  time  <if  olMerr*lM.  ff 
t&f  esMJivjilti  t  were  the  gK^ichi  half -Angle  of  oonvfTifeDce  Hrhhh  Ooold  he  etn|ikrf«d,  l^i«# 

*^'*^  ^^^^ao"  ^^^^  *^  ^^^  """^  *^^  ***^  *^^**  eipjreifiion  fot  the  en  lire  nmg*p  oi  ci»Qt«*i:c8K 
TbD  qnotai  of  eoi]verg<MXO<^  which  arc  neotsutj  for  the  bmocuUr  fixatioD  of  the  fHnnli£,ll 
a,  0)0  And  I,  woiild  lie  repr©«eiit«i  by  the  ex|»VMCHnii  —  *  ~^^~^*  "S" *^^*     We  » Ifci 


tho  quota  of  convergence  for  the  minimian  distiknce  f  it  oqmd  to  ibe  ujiit,  for 

tiM  vims]  lines  9  amd  for  positions  of  divergenoc  ia  Hfffuii^e^  and  therefore  voAUir  tfaH  *£ 

fniiben  tfa^t  tbe  quota  of  oonvergicnee  for  a  fixed  dtstanco  in  tonmoli  ih^  im*I]er,  th^gnim 

the  tatter  is  and  the  umaller  rt/^  or  the  minimurn  binoc^iliLr  distimee  of  the  fixing- point  i*.  Ul* 
bo  a  fioint  in  the  median  Hne^  which  Ia  fixed  with  the  comciFponding  qnotaa  of  th?  nnfv  ft 
aceommoil&tion  nnd  corivergoticT,  By  plewing  cotivnt  or  contavr  gla^^efi  before  txith  r^t«  t^ 
virtUEtl  'uuA*j:vft  ui  thL^  tixtri  yi/mt  b  ait^  dkplot^d  towmrdR  fi,  a^  or  roiativt^ly  toward*  f^  ri.tal 
a»  they  fall  in  the  vieuni  liii'  ,  urc  ^ccn  siogly  in  the  (K>iDt  <i  or  rtlativtsly  in  r.  Under  i«wl)  «!»■ 
ditions  the  cmvcrgcnce  for  tlio  fhsUnct  b  E^vmn  to  be  united  with  the  adaiitation  nl  i^ 
djofktrieal  fippiLriLtiiQ  for  tht^  dint^^nt'e  a  or  c.  If  now  ^i  and  r  were  tht-  luoHt  ext»me  Umiii, 
mflidff  wbioh  tha  accommodative  a^laptation  with  tht;  half -anisic  nf  tToriTrr^t'ticf^  #  can  tmij, 
then  the  difference!  of  the  rcciiiroc^l  vahtnH  of  the  diEtance  a  aivd  **  watihl  be  tlw  raofitnf 
rclabiyt:  beeommodatiun  in  rcgurd  to  the  f>oint  b.  If  in^toa^l  of  «.phorical  ^li^ioeft,  we  isuifinr 
priftiiifi  to  'tie  places  I  iM^fore  both  eyof*^  which  refrftct  tbt:  rays  c^r^misi^  from  the  ]>oint  I?  in  ftuflb 
a  omnner^  an  if  thtfy  ea,me  fnim  u  or  **,  or  Tivth(*r  from  h^  h^  or  ?^i  ft,,  and  if  the  cvrr^pvpnndisi 
value«<  of  eonvc-rgi^rtce  were  the  mo  At  extreme  which  eoidd  be  brouf^Lt  into  aite  Ity  mAintenaacie 
of  tlie  attjommotlation  for  tbo  diKtancc  6,  then  the  di (Terence  of  the  hinox  of  ft  and  j,  ot,  ia 
oa#e  half  the  biwc  line  jireva.il*i  ^a  unit  of  meapnre,  fcho  di(fer*rnce  of  the  r^firocftl  ¥«!ii«»  of 
the  diHtftneeA  c  atid  a  would  tie  the  range  of  relative  conTcrgenoe,  which  oorreapcigadi  tn  tfe 
at'Cnnimudative  adaptation  of  the  vyefor  the  point  b. 

NoSDlogy. — An  ^nmHr&pic  eye  Ls  diiirifd  to  Im^  one  wln^st*  posterior  foal 
ili.-^tiuif  e  18  eqiiul  to  llie  dist:iiirr  uf  thv;  aDtoritir  s^urfacc  of  tlu'  lajtr  of  rmb*  frrnu 
thr  tviitLT  of  tilt*  ili!i|ftrir!rtl  iijF|iJinitiis,  \{^  Tv{\'ii<:l\\v  nmilitiim  pla^'i.'d  efiniil  to  )y*fi\ 
iiml  thas  is  rmiiiiltliretl  to  Ik^  n  normal  ejf*  hi  lY-ality  thurjf  art'  liut  very  few  *  t>*» 
whifh  .sttif'tly  fill  till  tlit.^^  ctuijlitians ;  tit  ill  the  lUffcn^nce  in  the  gn^t  m/4ji>rilj ''t 
c]iji?.s  iM  incon^ Ul  ru I  do.  1 1  out f i«i /n t ric,  [wintl  1  v I  hi i iicUes  o  f  nkj^  u d dt- r  C(  »mi j Irtf  r* Cau- 
tion tif  tbo  imist'li!  of  iiecniriintidiitiou  fin^  Qniti.*il  so  cbisi^y  in  front  of  or  W^iiaU  tb* 
surf  art-  nf  I  he  rLtlnii,  tbsit  tbo  elicit  inf^tmss  of  the  percd  Tt-d  imaijfH  dcM?a  not  in'tt^irf- 
iUly  suffrr  (111  iK'count  uf  thit  sniullm-^s  of  the  cirfib^  of  d)>i|K*i>iou.  Sm4i  rjiTt  ai¥ 
eotiycqiRntly  reckon^ ^d  iimung  tliL*  emuiotropie,  and  arc  opposed  to  the  ameiTOpit 
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,  in  which  the  posterior  focal  distance  and  the  distance  of  the  layer  of  the  rods 
ad  cones  differ  so  essentially  from  each  other,  that  distant  objects,  under  complete 
idaxation  of  accommodation,  can  be  seen  only  in  indistinct  circles  of  dispersion. 

1.  In  many  cases  the  posterior  focus  of  tlie  dioptric  apparatus  is  relatively  too 
Aort,  since  the  axis  of  the  eye  is  too  long,  or  some  of  its  surfaces  are  too  much 
ODTed,  or  since  these  two  causes  act  together.  Hence,  sucli  eyes  see  distant  objects 
h  relatively  large  circles  of  dispersion.  In  order  to  be  distinctly  seen,  the  ol>jects 
■lut  be  brought  near  to  the  eye;  that  is,  the  far  point  lies  near  the  eye.  The 
otent  of  distinct  vision  is  shortened,  approximated.  The  eye  sees  clearly  only 
It  short  distances;  it  is  short-iighted^  myopic.  The  near  point  depends  on  the 
podtion  of  the  far  point,  and  particularly  on  the  amount  of  accommodation.  If 
tids  remains  normal,  or  is  but  slightly  limited,  the  near  point  is  nearer  than  normal. 

2.  In  other  cases  that  occur  just  as  frequently,  the  focus  of  the  dioptric  apparatus, 
ihuring  complete  relaxation  of  the  muscle  of  accommodation,  lies  beyond  the 
-btdllar  layer  of  the  retina.  Tliis  dei)ends  either  on  a  decrease  of  convexity  or  a 
tolil  loss  of  certain  surfaces,  or  on  abnonual  shortness  of  the  optic  axis,  or  on  the 
two  causes  combined.  Wlien  the  accommodation  is  completely  relaxed,  such  eyes 
fee  both  far  and  near  olijects  in  circles  of  dispei*sion;  the  rays  of  light  must  fall 
trnvergaitly  on  the  cornea,  in  order  to  bo  united  to  distinct  images  on  the  bacillar 
hyer.  In  such  cases,  the  dioptric  apparatus  is  only  adjusted  for  virtual  images 
duit  lie  behind  the  retina.  The  eye  is  over-sighted  {ht/perpresbyopic^  hypermetropic, 
hfferopie). 

If  the  posterior  focus  of  the  dioptric  apparatus  is  only  slightly  beyond  the 
Rtina,  and  if  the  power  of  adjastment  is  normal,  not  only  will  this  difference  be 
mdily  equalized,  but  the  focal  distance  may  be  diminished  to  a  certain  amotmt 
Aoiter  than  the  retinal  distance ;  the  eye  possesses  the  power  of  accommodation  for 
pirallel,  or  even  for  divergent  rays,  and  for  objects  at  a  positive  distance,  which 
aty  even  be  very  short ;  the  far  point  lies  behind,  the  near  point  in  front  of  the 
Rtiiia ;  on  the  prolonged  optic  axis,  the  line  of  distinct  vision  is  interrupted.  The 
distance  of  the  near  i)oint  is  greater  than  normal,  for  a  certain  amount  of  the 
Knriccable  power  of  accommodation  is  required  to  adjust  for  parallel  rays  {fttcultathe 
kfpermetropia). 

If  the  posterior  focus  of  the  dioptric  apparatus  lies  eojmderahhj  })ohind  the 
xetina,  the  maximum  of  the  serviceable  power  will  not  suffice  to  adjust  the  eye  for 
parallel  rays,  that  is,  for  positive  distances;  both  far  and  near  i)oints  lie  behind  the 
Rtina.  The  whole  line  of  distinct  \Tsion  is  negative,  the  eye  is  absolutdy  hyper- 
^ropie. 

Thete  relations  may  perhaps  be  made  more  clear  and  dlBtinct  in  another  way. 
lei  C  E  be  the  axis  of  a  schematic  emmetropic  eye.     Let  ^  be  its  state  of  refraction,  the  angle 
((incidence  y  of  the  ray  ym  of  homocentrio  light  parallel  to  the  axis  AA  being  assumed  equal 
hwao,  and  therefore  aln,  y=^.     If  now  we  consider  the  general  law  of  refraction :  sin.  a=n. 
<k  I  (p.  764),  we  find  that  the  state  of  refraction  X=n.  sin.  fi  is  determined  by  two  factors, 
Hind  tilt.  /5,  each  of  which  may  vary  inside  certain  hmits  independently  of  the  other.     If  now 
Wi  regard  the  n  of  the  main  equation  as  constant,  then  every  prolongation  of  CF^  even  the 
%wfc  trifling,  will  naturally  bring  with  i*  an  increase  of  the  tin.  fi  and  therefore  require  a  pro- 
portionate growth  of  the  sin.  a,  the  state  of  refraction  of  the  eye  will  increase  as  a  whole, 
PttaDel  rays  ym  with  the  sin.  7=^  will  no  longer  unite  ujwn  the  retina,  but  rather  divergent 
■Its  xm  with  the  sin.  (y+m)  :  the  eye  has  become  myopic  and  its  state  of  refraction  finds  ex- 
Nmon  in  the  sine  of  the  positive  diiTerential  angle  ft=0. 
If  on  the  oontrarv  the  axis  of  the  globe  was  shortened  to  Clf,  then  the  sin.  fi  of  the  main 
1  would  be  diminished  to  a  corresponding  degree ;  parallel  rays  ym  with  the  angle  of 
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ixicuknoo  >  would  no  lougor  miiW  tipun  ttie  tetma,  but  rather  conveii^eDi  my*  Kdtli  9^  ti 
ftng^fl  of  incidcncie  y^^'t  the  niatti  of  re f motion  of  the  eye  -V^jf.  sin.  ^  waold  meem  dimtul^bdl 
ftnd  thcri^fore  Bmnllpt  tbsm  ij^,  equaJ  to  the  fime  of  ibe  asgle  of  tiicideiu?^  (y^-v},  umI  m  the  iIjl 
y^^^  iht)  filne  of  the  difTerentml  Angle  — v  ^ould  be  tbe  expr^Aion  for  the  axivtui^  defc«*«t 
hyp  '^rmetropiM, 


Jnst  »s  the  fffn.  #  ito  can  »1so  the  n  ot  the  rnvln  eqnatiop  vary,  either  by  the  cnrrAtutv  of  aat«T 
mor?  ^pare^ting  lUTfaces  derifrtiitg  from  the  n^innaJt  or  by  the  oppGHit*  <liHtanc5ei  if*rytiii|:, « 
by  tho  reftttctive  teUtioo  of  jjoine  of  the  intertjal  media  he«?oimiiig  difterflnt.  H  the  y*lm  • 
li^^s^  an  incrQAise  plainly  reBnlia  ;  if  on  the  contrary  it  fallR^  there  result*  a  dlmuiiitiiOiL  ol  lltr 
■tate  of  refraction  A*=n.  ain.  p,  iti  other  worcla,  pi^ralld  ray r  with  the  am.  y=^  ni>  loof«r  ftaUc, 
but  rather  divergent  ray*  xm  with  the  Angle  uf  incident  (y+f*)  t*r  oonvergeni  m.y%  *ni  witi  tli 
an^le  of  incidence  (y— ").  The  emmetropic  eye  ban  boeome  ahort-fiightcd  or  relatively  hjptT- 
metropic,  and  the  degree  of  the  ametropia  findu  its  defligaatlon  in  tbe  aiae  of  the  dllTis^eiiliid 
angle,  atid  is  tlicrefore  «ift.  m  or  relativoly  —^^j^  v. 

If  in  a  hypermetropic  eye  with  the  n.xU  of  tbe  glotie  C//the  rt  of  the  Luain  eqnattDn  i»  v> 
creaiied  by  a  certain  amotinti,  while  hIh,  |9  ireuiainii  coiutant,  or  if  tbe  reTCrse  ocecirr«'ii,  iit  ^  tot^ 
£aetota  roie  in  valuer  then  the  angle  of  inaidenoe  (y — v)  would  e%-|dently  be  foroed  to  tlii 
Cijrrespondiug  t^o  the  mcrcaa^  of  tbe  ^itate  of  refraction  y=n.  shK  3,  in  order  to  do  jnstirt  ba 
tba  main  equation.  Kayei  would  then  unite  upon  the  retina,  wbone  angle  of  incidence  apprf^dbai 
tbe  tL«^Hi]TTic^d  normal  r-^,  rcaf^hes  its  valni[^  or  ev<?n  Rnr|iap*!*a  it.  The  Btatierkf  nefraetion  wwaH 
como  near  to  or  equal  <f>,  or  would  be  even  positive,  the  hypermetropic  eye  would  be  leas  hj'P^- 
metropic,  emmetropic  or  even  myopic. 

If  the  sin.  /3  or  /?,  or  both  fivctors  at  the  same  time  increased  in  a  myopic  eye  with  the  arls 
of  the  globe  CAT,  then  the  diflercntial  angle  m  must  also  necessarily  increase  ;  while  the  sinking 
of  one  or  both  factors  would  bring  with  it  a  diminution  of  m.  In  the  first  case  an  increaw  of 
tiic  state  of  refraction  A'  would  occur,  and  therefore  of  the  degree  of  myopia  also  ;  in  the 
s'cond  case  the  result  would  be  a  decrease  of  the  myopia  and  according  to  circumstance*  » 
change  into  emmetropia  or  hypermetropia.  One  factor  may  however  increase  in  an  eye.  while 
the  other  decreases.  It  then  very  naturally  depends  upon  the  opposing  relations^  in  which  n 
and  sin.  ft  change,  whether  the  stitto  of  refraction  remains  as  before,  or  whether  it  becomes 
larger  or  smaller. 

Emmetropia,  myopia  and  hypermetropia  cannot  well  hold  good  as  i^HC'ntially  dif- 
f  :Tent  conditions  of  the  eye,  as  in  one  and  the  same  case  they  pass  directly  into  one 
another.  The  very  manifold  conditions  of  refraction  occurring  in  jiractice  must 
ratlurbe  regarded  as  members  of  a  single,  infinitely  long  series,  which  begins  with  the 
])()sitive  unit,  passes  through  the  normal  and  gradually  descends  to  the  negative  unit. 

If  we  cause  the  separate  members  to  fall  by  a  fixed  cUfTerence,  we  obtain  a  logarithmical 
series,  the  application  of  which  exceedingly  facilitates  the  solution  of  certain  important  prob- 
lems in  ])ractice,  particularly  the  correction  suitable  for  occasional  necessity,  if,  namely,  ma 
dioptric  system  the  distance  of  the  separate  dividmg  surfaces  is  neglected,  their  refractive  vaJne* 
are  summed  up.  An  eye  armed  with  a  p<38itive  or  negative  glass  has  therefore  a  refractive 
condition  .V±  /•",  and  an  eye  armed  with  two  glasses  a  refractive  condition  X±  F±  /*,  where  Fand 
P  sitniify  the  refractive  values  or  the  reciprocal  values  of  the  focal  distance  of  the  glasses  em- 
ployed. Tlierefore  every  ])Ositive  or  negative  refractive  condition  deviating  from  the  normal  i« 
corrected  to  emmetropia  or  the  normal  by  the  addition  of  a  spherical  glass,  who.%e  refractive  val  i« 
F  is  equal  to  the  refractive  concUtion  given  according  to  the  value,  but  bears  the  opposite  si;^  ±. 
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The  proposal  has  recently  really  been  made  by  many  to  Gfltablish  by  agreement  snch  a 
bgantbmic  aeries  with  fixed  intervals  for  general  use  in  the  designation  of  various  degrees  of 
imetropia,  and  to  contt tract  a  scale  for  the  refractive  value  of  the  correcting  glasses  exactly 
eocresponding  to  it^  a  scale,  therefore,  in  which  the  refractive  values  of  the  collected  numbers 
are  the  multiples  of  a  fixed  number  m,  and  the  reciprocal  value  of  m  represents  the  interval 
between  two  numbers  following  each  other.     If  we  took  m=100,  the  series  would  appear 

100, 99,  98,  .  .  50  .  .  .  3,  2, 1,  <►,  —1,  —2,  —3 --50 —98,  —99,  —100 

100 
8nch  a  scale  diflfers  very  fiivorably  from  that  which  was  hitherto  employed  in  the  designation 
of  the  refractive  values  of  the  glasses,  and  consequently  of  the  refractive  conditions  also.  In  this 
the  intervals  are  everywhere  unlike,  in  the  weaker  glasses  very  small,  in  the  strong  ones  dispro- 
portionately great.  Thus  the  interval  for  focal  distances  of  40^'  and  36"  is  equal  to  1 :  360,  for 
22"  and  30"  equal  to  1 :  220,  for  18"  and  12"  equal  to  1  :  156,  for  6"  and  5"  equal  to  1  :  30,  etc. 
It  is  unfortunately  ver>'  difficult  to  come  to  an  understanding  concerning  these  fundamental 
iLKs.  There  have  been  proposed  one  after  the  other  24  {Dofidfrx),  60  and  120  {Burow),  48  and 
relatively  96  {Zehender)^  vad  Anally  2\Q  {Girai-d-TeuIon).  But  the  supposition  of  the  last 
valoe  would  render  432  numbers  of  glasses  necessary,  namely  2i(f  for  convex  glasses  and  just  an 
Bioy  for  concave  glasses.  If  however  m  is  chosen  smaller,  e.g.  96,  then  a  series  of  weak 
gtmri  are  excluded,  which  can  by  no  means  be  dispensed  with  in  practice,  especially  when  it 
is  a  question  of  correcting  slight  degrees  of  hypermetropia.  The  focal  distances  would  then 
bs  96;  48,  32,  24,  19J^,  16,  13^,  etc.  But  cases  of  hypermetropia  occur  every  day,  where  focal 
diftanoes  of  36,  SO,  28,  26,  22  inches  are  necessary,  and  of  myopia,  whore  focal  distances  of  22, 
90, 18,  17,  15  inches,  etc.,  are  necessary,  and  cannot  be  sufficiently  compensated  by  glasses  of 
tiie  series  previously  mentioned.  The  advantage  which  a  greater  assortment  in  the  high  num- 
bers offers,  is  on  the  other  hand  very  slight,  since  high  degrees  of  myopia  and  hypermetropia 
cui  be  but  seldom  entirely  corrected.  They  are  frequently  accompanied  by  a  considerable 
lificrfmsft  in  the  acuity  of  vision.  Furthermore  in  sharply  defining  glasses,  the  unavoidable, 
ivlatiTely  considerable  distance  of  the  glass  from  the  optical  centre  of  the  eye  is  of  very  great 
importaaoe,  and  usually  makes  a  merely  partial  neutralization  of  the  defect  of  refraction  more 
idvantageouB.  Where  however  we  can  disregard  this  latter  factor,  especially  in  strong  convex 
^sism.  which  cause  an  enlargement  of  the  retinal  image  by  their  distance  from  the  eye  :  here 
■light  differences  in  the  refractive  values  of  the  glasses  may  bo  very  easily  compensated  by 
very  slight  changes  in  the  distance  of  the  glass.  In  addition  it  happens  that  the  methods  of 
oamination  applicable  in  practice  arc  not  sufficiently  exact  to  ascertain  surely  very  small  differ- 
ences in  the  refractive  condition  of  the  eye,  and  this  would  be  necessary,  in  order  that  such 
logsrithmic  series  could  be  turned  to  practical  account  throughout  its  entire  extent  Without 
regtrd  to  the  difficulties  in  the  measurement  of  small  fractions  of  an  incli,  the  influcnoe  of 
ttnring  degrees  of  illumination  and  of  varying  widths  of  the  pupil,  the  ability  to  read  in  circles 
rf  diffusion,  capable  of  being  increased  by  practice,  etc.,  stand  very  much  in  the  way  of  obtain- 
ing ioch  exact  results.  The  grinding  of  glasses,  however,  whose  refractive  values  arc  expressed 
bj  very  complicated  fractions,  is  very  difficult,  and  very  many  such  glasses  arc  found  in  every 
logtrithmic  series. 

By  reduction  of  the  values  to  metrical  measurement  {Jamil.  Xagtl)^  the  international 
imngement  is  of  course  very  much  facilitated,  and  the  time  is  not  far  off  when  the  unit  of 
B«uure  will  no  longer  be  the  inch  varying  in  different  countries,  but  the  centimetre.  In  the 
eompntation  of  a  logarithmic  series  the  same  inapproachabilities  are  however  just  as  prevalent 
M  in  the  establishment  of  the  inch-measure. 

On  the  whole  we  shall  best  answer  all  demands  in  the  construction  of  a  scale  of  glasses  by 
choosing  the  intervals  merely  of  the  weaker  numbers  very  small,  as  has  hitherto  been  the 
eostont,  but  causing  them  to  gradually  increase,  the  sharper  the  glasses  l>ecome.  In  fact  in 
pnctice  a  series  of  glasses  entirely  suffices,  whose  focal  distances,  as  well  for  positive  as  nega- 
thre  glasses,  differ  by  4"  from  48"  to  :W",  by  2"  from  32"  to  20",  by  I"  from  20"  to  10",  by 
f("  from  10"  to  4",  and  from  here  on  by  }^". 

Moreover  we  often  have  occasion  to  cause  glasses  to  be  cut  of  a  definite  refractive  value 
which  is  not  contained  in  the  scale  of  glasses  of  the  optician,  or  to  combine  this  refractive 
Tslne  with  prisms,  or  to  concentrate  upon  a  single  surface  of  the  glass,  in  order  to  add  to  the 
other  surface  a  colored  plane  glass,  or  to  give  it  a  cylindrical  curvature  for  the  purpose  of  cor- 
leeijig  astigmatic  differences. 
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If  1^  b  the  d«ni«d  ftxsal  di*t*iioc,  diid  therefore  j,  tbc  reff«*Jtii?(j  ttJoe,  fi=L5  tb«  < 
of  refimstwu  of  the  gluB  employed,  fm^her  if /ftnd  ff  *rt  the  raclu  of  Un>  •nrfuseao!  cutvatwrt 
td  a  bioozivex  or  bicotiiTAfre  kuifl,  we  wotdd  then  bare  the  formula : 

±  pi=(o— 1}  (  ±  ?  ±  g )  ;  and  when  f=g,  eo  i*  ±  p     ±  j-±  y    f  =  g  I 
th&t  U,  in  the  bitsonvex  or  bieDtiunre  lena  the  dcfitr^d  fcwaJ  length  give*  the  nditi^of  trntrihuw 
of  both  mirfaoea.     If  th(^  (le«Lred  rr.fraM^We  yalue  upon  a  Hingle  vorfuse  of  the  gUu  it«rt  Uht 
obUined^  then  the  formula  would  run 

±p=±*f=±^widp=2£ 

l.f,^  the  demanded  focal  tength  gives  the  diam(?ter  of  ourvfttur*.  If  a  bieoncaTf  UtM  of 
10''  foeal  length  wiorc  to  be  ground  opan  a  priim,  a  cuuea^ity  of  10"  ladiua  mu»t  be  j^tvq  to 
both  wirfiiecs  of  the  litter  If.  however,  a  •pherie*!  concavity  of  10"  focal  length  *h^uid  bi 
jpvrn  to  one  Burfacei  and  a  cjltndri<^  ooncaTity  uf  10"  focjil  li^ugth  to  the  other,  tb^  di«c»ets 
of  eurvftture  of  both  Burfaeen  tnunt  be  10",  aniA  therefore  the  radios  mu^t  be  ^^^ 

llif*  stAte  of  rt^fnictiofi  may  morexiv^^r  cbnugt?  iii  ilu*  Bfttiie  individuiil  witbiti  i 
whort  timtv  Withotjt  rppfUEd  to  the  possible  leii^lit'iiliij;^  of  tlie  aiis  of  the  <?je  by 
the  dt%"(.'3opmeiit  of  n  rtapbjbjtna  posticuni*  it  m  to  he  i^nnsidered  that  the  li'-H»  U by  • 
no  means  an  absolutely  I'Uistie  structure,  wliicb  inunediately  springs  hack  mtti  Iti 
fanner  sliape^  when  th«  ciliary  muscle  ia  campktoly  relaxed.  By  long^^'^cilitolMd 
powerful  efforts  at  acoinnmodatiun  the  a*fraction  h  often  conftiderdlily  Iticn^tfeel  IdT 
houfH  and  erea  for  dayi^.  since  the  lens  only  flattens  ont  sguiu  ^fradiially.  Onthr 
contrary  we  find  in  ejes,  which  are  usmdly  subject  to  powerful  and  €i»fltiiia<d 
^  ^(fort«  at  aocomniodalioji,  after  seToral  day«  or  even  weekin  of  coutiiiued  r»t  of  ai^ 

^K        coniniodation^  vtry  frequently  a  pitra^iitible  dirainntion  of  tht»  formor  it'fraelit«o.    ^ 
^V       Paralymie  of  the  dljary  mtisi^le  produces  oho  the  eame  effect,  and  ev*>ii  in  n  hi*i|2hl-^  I 
(med  de^roc^  whHhwritbe  the  consequence  of  diseased   proet^saes  of  5f  ihr  local    ^ 
jintlnii  of  [Hnvcrfiil   mydriutir^.      To  Hiisi  ntt 'Tilimi   1( »-  \u-i-n  rtlnady  t1in'*trd  fur  a 
long  time,  and  hence  we  insist  upon  the  strict  differentiation  of  the  natural  from  the 
actual,  most  cxtrcnic  situation  of  the  far-j^oint. 

It  is  clear  that  this  (lifTcrcncc  cannot  easily  occur  in  highly  myopic  individuals 
who  US'.'  their  range  of  accommodation  but  little  or  not  at  all,  but  usually  place  tht 
objects  of  their  ordinary  occupation  in  the  ])osition  of  the  far-point.  On  tlie  coii 
trary  the  diffvTcnce  is  often  very  great  in  hypcrmetropes,  who  employ  a  gn\iier 
(piota  of  acconunodation  not  only  for  seeing  in  tb.'  near,  l)Ut  also  for  seeing  in  the 
distance,  and  must  therefore  maintain  the  ciliary  muscle  continually  in  a  condition 
of  great  tension  during  their  waking  hours.  Such  persons,  according  to  authenti- 
cated cases  (Dohroicohlj/),  not  uncommonly  even  become  apparently  myopic. 
Long-continued  rest  of  acconunodation  as  well  as  morbid  or  artiticial  j)aralysis  of 
the  ciliary  muscle  cause  the  state  of  refraction  again  to  sink  a  little,  and  tlu  eye 
may  again  become  by])ermetropic. 

There  is  no  d()ul)t  that  the  same  causes  may,  under  suitable  conditions,  produce 
a  permanent  increase  of  the  refraction,  and  in  so  far  play  a  not  entirely  unimportant 
part  in  the  acquisition  of  sliortsiglitedness.  With  hmg-continued  efforts  at  accon^- 
modation  the  lens  and  the  muscle  tinally  grow  into  the  shape  forced  upon  them. 

In  fact  increase  of  convexity  of  the  lens  has  for  years  been  demonstrated  with  certainty  as 
tlic  cause  of  permanent  myoijia  {('ramer).  Recently  it  has  been  found  that  the  ciliary  mu!»cle 
also,  which  under  normal  relations  appears  in  vertical  sections  like  a  right-angled  triangle 
(Fig.  2,  o,  1,),  changes  consideralily  its  form  and  structure  in  hypermetropic  and  highly  myopic 
eyes.  In  the  hyj>ermetropic  eye  that  portion  of  the  circular  fibres,  which  forms  the  internal 
nnd  ant<'rior  surface  of  the  belly  of  the  muscle,  is  enormously  enlarged,  but  the  longitudinal 
fibrous  j)ortion  is  perceptibly  thinner.  The  chief  mass  of  the  muscle,  therefore,  seoms  to  be 
pulled  forwards  and  inwards,  and  the  short  kathcte  of  the  triangle  appears  bulged  forward  in 
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a  very  convex  arch  towards  the  equatbr  of  the  lens,  while  the  posterior  portion  of  the  muscle 
appears  much  thinner.  In  the  highly  myopic  eye,  on  the  contrary,  the  circular  fibres  are 
almost  entirely  wanting  at  the  internal  and  anterior  surface  of  the  belly  of  the  muscle ;  the 
bundles  running  longitudinally,  however,  have  increased  in  number  and  thickness.  The  inner 
anterior  surface  of  the  muscle,  therefore,  appears  inclined  very  obliquely  backwards,  the  inner 
posterior  angle  of  the  belly  has  receded  very  much  and  is  obtuse,  so  that  the  greatest  thickness 
of  the  muscle  falls  very  far  backward.  It  is  clear  that  these  changes  cannot  remain  without 
influence  upon  the  accommodation.  Even  superficial  observation  shows  that  the  resulting 
action  of  the  course  of  the  muscle  in  hypermetropic  eyes  is  almost  perpendicular  to  the  optical 
axis,  and  consequently  has  a  direction  very  favorable  to  the  relaxation  of  the  zonula ;  in  highly 
myopic  eyes,  however,  it  runs  more  from  before  backwards  along  the  internal  surface  of  the 
■dera  {Itcanoff^. 

3.  Not  uncomraonly  there  exists  a  relatively  great  difference  between  the  refrac- 
tion of  various  meridional  planes  of  the  dioptrical  apparatus,  on  account  of  an 
unusually  great  asymmetrical  formation  of  the  refracting  surfaces.  If  then  the  rays 
refracted  in  one  meridian  cast  distinct  images  upon  the  layer  of  rods  of  the  retina, 
the  rays  running  in  yic  other  meridional  planes  unite  so  far  in  front  of  or  behind  the 
bacillar  layer  that  they  meet  this  in  the  form  of  circles  of  dispersion,  and  conse- 
quently render  the  whole  impression  very  indistinct.  In  case,  however,  the  middle 
focal  length  or  foail  distance  fell  in  the  layer  of  rods,  the  concentration  of  the  rays 
there  is  still  much  too  slight,  the  circular  section  of  the  sepanit^  homocentric  rays  is 
much  too  extensive,  for  a  sufficient  distinctness  of  the  retinal  image  to  be  obtained. 
Such  eyes  lack  therefore  a  distinct  range  of  A-ision.  They  perceive  objects  at  a  given 
distance  merely  in  circles  of  dispersion,  they  indeed  see  better  at  certain  distances 
than  at  others,  but  in  none  distinctly.  Such  eyes  we  call  astigmatic,  and  we  describe 
the  condition  as  abnormal,  regular  astigmatism,  or  simply  as  astigmatism.  It  only 
differs  in  degree  from  the  normal  astigmatism,  wliich  attends  almost  every  eye. 

If  we  imagine  a  regularly  astigmatic  eye  covered  by  a  diaphragm  with  two  very  fine  slita 
crossed  at  a  right  angle,  each  of  which  coincide  exactly  with  the  meridian  of  greatest  and  least 
curvature,  the  astigmatic  appears  analyzed  into  two  spherical,  schematic  eyes,  each  covered 
entirely  with  exception  of  the  slit  (Fig.  W).  The  length  of  the  globe,  and  therefore  also 
Hn.  P  of  the  main  equation  xin.  a=  n.  sin.  fi  is  common  to  both,  but  the  n  is  different  and  hence 
the  nin.  a  also,  which  is  necessary  to  bring  the  rays  to  a  union  upon  the  retina.  The  sine  of 
the  differential  angle,  or  the  reciprocal  value  of  the  positive  or  negative  distance,  from  which 
the  rays  must  diverge,  in  order  to  come  together  at  the  retina,  now  gives  the  state  of  refrac- 
tion of  the  one  and  of  the  other  schematic  eye,  and  therefore  the  state  of  refraction  of  both 
chief  meri<lians  of  the  astigmatic  eye  also.  The  difference  between  the  two  is  what  is  called 
the  astigmatic  difference.  The  state  of  refraction  of  every  other  intervening  meridian  is  equal 
to  that  of  the  meridian  of  least  curvature  plus  the  product  from  the  astigmatic  difference,  and 
from  the  sine  of  the  angle  which  the  meridian  in  question  encloses  with  the  meridian  of  least 
curvature.  This  product  in  the  meridian  of  least  curvature  is  ^,  and  in  that  of  the  greatest 
curvature  is  equal  to  the  entire  astigmatic  difference. 

Not  uncommonly  we  meet  in  practice  with  a  high  degree  of  irregular  a.stigmat- 
ism,  in  which  the  refraction  not  only  of  the  8ej)arate  meridians,  but  of  various  part« 
of  one  and  the  same  meridian  is  a  different  one,  and  increases  and  decreases  without 
any  regularity.  This  error  of  refraction  has  its  origin  sometimes  in  the  cornea, 
sometimes  in  the  lens,  som(;tiraes  in  both  at  tlie  same  time  (Knapp,  Danders). 

In  regard  to  the  cornea,  we  must  especially  consider :  opacities  and  any  superfi- 
cial unevenness ;  circum.scribed  facets  as  consequences  of  i)receding  ulcers  ;  keratcc- 
tasia  with  keratoconus;  curvatures  of  otherwise  unchanged  portions  of  cornea, 
as  arc  found  with  pt»nctrating,  extensive,  shrinking  corneal  cicatrices,  with  partial, 
cicatricial  corneal  staphylomata,  and  i^'ith  partial  cctatic  cicatrices,  as  also  after 
flap  extraction  in  consequence  of  incorrect  healing  of  the  flap  or  subsequent  stretch 
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Ing  of  Uie  Bcnr,  Tin*  leni^  l^cff ami's  a,  t-au^  of  nbnonraL,  irregaliLr  a^gmatifitn  m 
account  of  change  in  voltiiuts  with  juirfiallj  retrogressive  cotamcts;  on  »w«uBtol 
dblacfttiOD  (Dufrmr)^  ectt>piM  and  i*i>oiitaiK^ous  liixatiou,  and  »aint^nija»  jicrbop«*tai 
on  account  of  not  entirely  horntigt^nCLHw  dcn«ity  of  iL=i  Btnicture,  tspediUy  id  «jm* 
mincing  cataract*  {Kmipp).  The  rt^jult  of  these  de^iatioas  m  oft^ai  a  (nimplrts 
confusion  of  thcjietinal  iroprciwioiia,  so  that  evt^ii  larger  objccLgi  »r<*  [lorceJvi^i  odf 
in  rery  indititiuct,  dijsto  rted  shado^j  ontlini'^  and  wc  might  eaaily  imspeci  miiilh 
hlyopiii»  if  the  power  of  distingnishing  colors  Tve^f  not  perfect  Thk  conditifjai 
found  particuJurly  in  extensiTe  opatntiea  and  in  considerable  rotigbncss  of  the  oeatm 
of  the  cornea^  in  givJit  curvatures  of  tmus^jMrent  portions  of  the  cornea  o&  wxm& 
of  slu-itikin^  or  L^ctatic  cicatricaa*  and  especially  in  kemtoconuA 

In  other  tniscs  the  abnormal  ostignmti^m  injuiifi'st*  \ts*At  by  very  great  di^tortiflt' 
of  the  retinal  Imagesj  and  their  form  Tarius  according  to  fhi?  pcidticm  of  Uic  abj«(| 
to  the  eye,  and  therefore  according  as  the  axlfl-my»  in  quc^stion  puss  through  tMi  Of  I 
that  jiart  of  the  dioptriciil  appamtuft.  C^uidly  ad  th**  parts  of  the  imji^'  upp  nol; 
rriunny  indistinct t  Kince  the  focul  gurface»!i  of  i\w  individuAl  portions  of  the  diujjdk 
ca!  wp  par  a  til  s  with  the  rdina  eucloac  very  diiTt:rcnt  anglei*.  Und<.r  certiiin  eonJil 
the  drclea  of  disi>ersioij  which  mi?et  the  Retina  fonn  f^ejjamte  imagf*.  numuc 
dijilopia,  trij)loi>ia  \Dtifour\  or  poly  op  »i,  and  the  separate  images  are  crt>^%! 
not^  according  i^  the  refraction  of  the  places  in  quetjtion  m  inereasetl  or  dim^'rf+M 
(Knapp).  Generally  the  panie  changes  ai^  aha  jjcreeptil^lc  in  the  oi>htha]Tii^' >  ]' 
image  of  the  fundus  of  the  eye,  at  the  entrance  of  the  optic  ncrrc*  the  rftiiiftl  u-^ 
appear  distorted,  vjirj^  their  shape  according  to  the  position  of  the  mLnor,  and  ap^ 
j>car  also  double  and  multiplied  (Orar/f,  Knapp).  If  the  comcji  is  thec^tjst.tk 
irregular  av^stignrntism  abo  api>ears  hi  the  reflections  from  it^  *^urfaoe. 

In  circumscribed  facets  and  opacities  of  the  coraea  the  mctatnorphoda  is  ijsu  *6^ 
ecrved  with  eimilur  appcarancea  aa  in  the  ejiudatiTe  neuroretfuitis,  and  in  dftaebin<iti 
of  the  r<_tiiu\,  StiiLi^ht  liiics.  as  far  as  they  lie  in  deliiiitL-  portions  of  tLo  field  vf 
rision,  appear  bent^  curved  lines  appear  einuons,  etc,  (Kft/fpp), 

A.  Iiisid[S.  tlu"  ulitfVi'ni'nEinm'd  nTuminilir^  of  rif  rrii  tinm.  we  often  see /j><ff'(^'^ 
of  thi'  iun;j[i^  of  accuTinijtKlLitiuii*  Thry  vx^st  m  ncjminl  iidjiistmint  of  thi- tliftnt 
a[>piiniiua,  i\^  \\i'\]  ;va  in  coni[uiuy  "vnth  mjupiji.  byptruu  tropia,  and  a>[it;mari?iiiK;i^ni 
they  alter  the  length  imd  [jt^sitimi  of  the  distance  of  clistinct  visii-in,  in  viiriuti*  t^^ 
greci?,  aeeurdiniz  tu  the  form  of  Wio  fumlamentivl  ilisii-a^e. 

This  i:^  fruqueutly  a  mfrfumffo}  bnicl  ranee  tu  tbv  musrular  aetion^  or  a  ilj-ai'H*''n 
the  nHisele  of  aeeommodatiim  and  it,*  ti«  tv<*s  ji  iritr*  |iE»n%^ls  of  surnnjiiUMlatinE].  Tli'^ 
dit^tancc  of  dis-tinet  VJs^ion  then  api>ean^  h^^tnc^l  by  the  incresk^d  disilaniv  <>f  tJK 
near  j joint ;  tlie  far  point  is  not  removed  at  tii'st. 

True  i^pai?m?A  of  mi outnioiliirion  cauiie  diiiea^e  hi  soiiu*  rare  f^x^^^,  Tluni  tU^% 
the  spasnij  the  dioptric  a[>[>arutu8  iijipiars  ailjui^trd  for  tbi^  mar  point,  or  rv<^«  * 
j^liorlrr  di:stauce;  the  far  jsnint  ij?  brought  almost  lo  thf  iwiw  point,  or  el:^*  'mih  i)' 
tbrui  iire  brou^^lit  wjtbin  tbi^  prrvious  linuls  of  clrur  virion. 

By  far  the  must  common  c:mse  of  limitiilion  of  arcounnodatioji  is  thr  v\m.f 
wliich  the  lens  and  muscle  of  aeconimodaiion  undergo  with  increu.-ing  ai?'-  ^^'^ 
wliile,  on  the  one  hand,  the  lens  constantly  bi-comcp  denscT  imd  ofTor^  incn'EHSt!!  J|=^ 
jjosition  to  the  iiccomnufdjilivii  damgc  of  shii]>e.  on  thr  i>ihrf  Inmil,  hi  {nlvNtmni  H2^» 
\\u  ]>o;vt'r  \\\ih  which  l\\v  mnxlr  acts  rai  tlir  Irn^  (lirotnlf-hfr^ :  hi  rice  tb<'  luii^miuiu 
of  H'niniibh'  ac  eonmiorlalive  artion  imj^t  mer.^arilv  \\v  n^bicrd,  Ihjl  <\nvi\  vulll 
inereaHUi^  di uhM\  thi.- larei-s  of  tlic  liUi*  become  Lomo^rmouii,  and  the  Icii^  ili;!*!' 
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flattens,  the  refractive  power  suffers,  and  consequently  tlie  refraction  of  the  whole 
«ii«>ptrio  apparatus,  during  the  rest  of  the  accommodation,  is  lessened;  and  not  only 
the  near  point,  but  the  far  point,  and  consequently  the  entire  distance  of  distinct 
vision,  is  removed  from  the  eye. 

These  changes  are  entirely  physiological,  and  are  necessary  consequences  of  s?- 
iiile  involution;  sooner  or  later,  and  more  or  less  distinctly,  they  become  evident  in 
every  eye. 

The  senile  limitation  of  the  aocommodation  is  most  marked  in  eyes  which  l)re- 
viously,  at  a  di>tance  and  near  at  hand,  saw  well  enough  for  ordinary  occupations, 
and  lience  were  considered  emnietr.)pio,  although  they  were  frequently  slightly  hy- 
permetropic from  youth.  For  these  eyes  now  require  glasses,  while  mau'fetly  h}  - 
]>erinetro[>ic  and  myopic  persons  have  been  long  accustomed  to  glasses,  and  with  the 
former  a  shortejiing  of  the  focal  distance,  with  the  latter  a  slight  removal  of  the 
object,  answers  the  purpose. 

It  was  this  circumstance  that  cau.^ed  the  senile  diminution  of  accommodation,  in 
eyes  considered  as  emmetropic,  to  be  regarded  as  a  peculiar  anomaly,  ond  to  be  de- 
scribed as  presbyopia  or  far-sightedness.  We  must  here  bear  in  mi:  d  that  senile  in- 
crease of  density  of  the  lens  is  not  conceivable  without  a  decrease  of  the  refraction 
of  the  whole  eye.  Only  eyes  that  were  previously  slightly  short-sighted  can  bee  mo 
presbyopic  in  the  strict  sense  of  the  word,  that  is,  have  an  infinite  far  point,  and 
even  then  the  condition  is  only  temporary.  In  old  age,  emine'ropic  eyes  necessarily 
beciime  hypermetmpic,  and  the  error  of  refraction  in  hypermetropic  eyes  increises. 
In  eyes  formerly  emmetropic,  the  hypermetropia  is  not  always  manifest  till  the 
muscle  of  arcommodation  has  been  paralysed  by  atrop'a,  so  that  the  adjustment  for 
negative  distances  mMy  be  seen.  Ti\e  error  of  refraction  increases  with  advancing 
senile  involution  »f  the  lens.  What  uraa  formerly  apparently  a  simple  limitation  of 
adaptation,  has  united  with  manifest  hyp^rmeiropia.  The  presbyopia  has  become  a 
Jiyperpreshyoj)ia^  with  diminished  range  of  accommoda'ion. 

Hence  ir.  seems  advisable  to  cease  to  regard  presbyopia  as  an  ind^endent  affec- 
tion of  accommodation,  and  to  consider  the  changes  caused  by  senile  involutiim  in 
the  length  and  position  of  the  distance  of  clear  virion  in  the  sections  m  myopi.i 
and  hypermetropia.  [Donders  on  Ace.  and  Refrac  of  the  Eye,  New  Sydenham  S<»c. 
translation,  p.  204,  et  seq.] 

5.  Not  unfreqnently  functional  disturbances  originate  in  the  muscles  of  accom- 
modation, or  in  the  internal  recti  (which  cause  the  crossing  of  the  vis.ial  axes)  from 
the  impossibility  of  long  maintaining  the  correct  adjustment  or  conver;:ence  uf  the 
axes,  for  short  distances.  When  a  considerable  exercise  of  strength  is  required  of 
them,  the  muscle-*  ea-;ily  tire;  continued  work  causes  a  feeln;^  of  fatigue,  or  even  of 
Fevere  pain,  and  symptoms  of  congestion  «pp-«ar,  whicli  renJer  impossible  further 
employment  of  the  eyes,  and  finally  cause  very  painful  hypene.^-thesia  of  the  retina 
and  ciliary  nerves.  The  extent  of  the  power  of  accommodation  (i,  e.  the  possibility 
of  equalizing  differences  of  the  posterior  distance  of  convergence.  1  y  incie-ising  the 
convexity  of  the  lens)  is  not  necessarily,  hut  is  very  frequently,  diminished.  Thi** 
condition  of  weakness  of  the  muscles  is  called  asthenopia,  koplajn^i,  hchetudj 
tistis,  &o, 

G.  Micropsia  and  megalopsia  (diminished  and  magnified  visi(m)  are  intimately 
connected  with  the  functi«»nal  disorders  of  the  muscles  concerned  in  binocular  vision. 
The  judu'ment  as  to  the  size  of  an  object,  depends  not  only  on  the  size  of  the  retinal 
image,  or  of  the  visual  angle,  but  very  much  on  its  estimated  distance,  which  again 
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dei>cndi  on  tlie  it  mount  of  coniractlctn  required  of  tEa  musfiJe  of  icooiumod^tki 
and  irit^^rnal  recti  for  tlie  sli^irp  and  d  stmot  i>er<?eptbn  of  oiyeots.  {Fanum,} 

Of  two  olyesetH,  that  on©  appears  the  smaller,  wljos^  real  or  appjirejat  diitBJiis* 
requires  the  gre^t^T  coutrjiotlon  of  the  abLiFe-oamod  ma<^C3,  tha  vUuiJ  nogk  if«ii!f 
ttie  »iame.  lUfiicw  coucare  glsussci  cjmee  objecrs  to  nppa^r  smaller,  vvLile  contEj^ 
gt^sftdf,  whicL  inJuce  relairatloti  of  tlie  mu&ck  i^f  accoiutiMKlalioD,  make  tb^m  ttppaiT 
Lifger,  fttid  even  ma*nifx  tl*em  uinoj  tnor.*  than  i-^  e^j>laui6kl  by  the  rtfridifi 
jjcwer  of  th<i  |jla«s,  and  its  oaeeA-^arj  dnliuioe  frum  iUl^  eje.  In  Uih ovular  vi 
obduet^Bt  iLQil  addiieeut  prismB  also  impair  titc  Jud^tri^tit  aa  to  the  sl^e.  (£i 
Since  morbid  ti?eakue«^  of  tUe  maisole  uf  iiuo  >mtjjo  kUim  and  of  tbe  lEit^msi 
lQtr«ft*ua  tbo  necee-arv  ie:i6ioii,  aod  tberefgie  reod^r-  requisite  strong  r  m 
iiaimlae,  it  nlao  becomes  a  aource  of  uiicrop&in,  vsiJtrianj  wben  it  occur*  rmn 
and  the  putjeut  baa  not  learned,  bj  eiperLnce,  to  cornet  bis  f^mltj  judgment  of 
si£a  of  objeoli* 

ii:i(]i.ecl,  mif^ropsia  not  utt&equtntlj  accom:.anie8  lueuffidi^ncjr  of  tbemuselM 
quostion,  bs  ia  seen  in  astheaop'a.  But  it  oocuri  particularly  la  paresis  of  tli«  mi 
i>f  acconimcidatioEi,  wh^Uier  Ibb  e^^l^^ii  done  or  b  accompanied  bjmj'drWi  [Gi 
or  even  \* ith  pantljais  of  ail  the  parii  sap  plied  by  the  oculo-motor  nerve,  h 
same  wzij  arlij^cial  wefikueis  of  the  muscle  of  accommodation,  »uch  n$  i^  caii^.J 
weak  Aoluilon^  of  atropmi?,  are  often  aociompanied  by  miurupBia;  aitd  expert: tiiiH 
und^^rtaken  under  sucli  circumstances  to  prove  tlie  above  thtory,  huy*.*  ehoi*fl  tkt 
the  micropsia  oa  weU  a»  the  influence  on  the  accommodation  o>'CEir  laU^r  tiau  Ibi 
p^r^]J1^]a  of  the  epliincter;  tMt  it  onl^  occurs  on  exatEtining  obj^^cta  nhicK  lie 'a 
the  Ticjpity  of  the  near  point  that  \b  sittamed  by  ilie  great*!St  exerciau  of  acaniuwr 
dation ;  also  tbiit  the  diminutioti  increaaag  with  iDcre<iaitig  iinpuli;e  of  ajc^rotunnidi^ 
tl>n,  but  le»ftcns  ai^  the  latter  decreaaea,  and  hence  is  removed  bj  i:onvei  gist^fle^ 
{FoTsUr,  DofitieTAt) 

T.  Fiuaily,  mifdrUifU  and  mymh  ahould  beoonsidered  on  aceonnt  of  ihelrimiLiril 
as^ooiauun  with  diBtraj^c  of  aceommudatiun,  hj  the  f^frmer  term  h  meant  a  dilj'a- 
tion,  bj  llie  latter  a  contraction,  of  the  [nipil,  if  they  depend  on  parulyBl^orspiAJai 
of  the  nmstlo  moving  the  \tu^ 

iMloiij[ijira  alio  ofiun  r^ccurs  m  recnrrent  central  retinitis,  and  in  the  circam- 
BCribod  form  of  csuilativc  nouro-rctinitis.  This  Iry  nut  cuintJU'tcly  eicpLiim'd.  K 
i^  believed  that  it  can  \n  rcfLiTcd  to  ihn  absence  of  a  Certain  number  of  thi^  I"lm1i 
and  coticti  {frrurftl 

AvL^ltioniiei.^  I  riUmi  ml rt/  ll&marh:  HdmhoUz,  A.  f.  0/1.  2.  S.  45,  et  seq.— A"^f¥^<?i,T!fic^ 
cl  L'>  [KU 1 1  i  a  IX.  S  r  1 1 .  e  I  acq . — ITri'ipp,  \<:  rli  an  tl  I  ij.  ngo  n  d  ctr  fl  f  i  J  el  ber^f  n.>  1 1  b  Vers?i  m  n  i  hi  n  g^  1 '  *  ■  ■  ^ 
19,  Uk'  KiLiintiiutig  dert]on]haut,4&i::.  lleidelberi^.  l-^\\*K  Es.  14,  et  seq.  A.  f.  0.  VL  l.S,  l.et*>r^,  Vtl 
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Bymptoma. — The  cliseB^  ib  diamct prized  by  ixn  increase  of  tbi?  normal  rcfndioi. 
tUitt  i^  to  nay,  hy  the  tliiuinution  of  the  tlistunce  <jf  tht*  f^r-pmnt,  uod  the  ftrnmiMC 
iiiulrUily  of  the  eye  to  perceiTe  distant  objtKrts  distinctly  without  tiie  md  of  <li^i» 
iiig  or  eoncjive  lenaea. 

1<  The  diatirate  of  tlic  far*point  may  vary  in  nU  posiiiye  and  finite 
PmcLk'iiUyj  howerer^  wc  should  only  ooimder  Ihose  east*  ati  myopic,  when;  it  ti 
than  five  feet.  According  to  the*  distance  of  tlw  far  point,  tlu^m  Jiro  vujiou*» 
of  my  (I  pi  a.  We  may  cotiKider  the  myopiit  of  a  IfHif  p^ie  whvn  the  ftLr-|>Ql0l  feb- 
yond  fourteen  inches,  mrdinm  bet'wtM^n  fourtc^cn  and  six  inches,  and  of  a  U^  pA 
whc^n  it  iii  lees  thun  six  inches.  It  is  mrcly  hm  than  two  lnche%  mtU-m  thciv  U^tm 
complicjilian. 

To  dt'tennine  the  distance  of  the  far-point  appmximaUly,  lut  is  geiierallf  sA- 
cicnt  in  piiictico,  we  mivy  measure  the  greatest,  di^tnnce  at  which  the  affti:|jNJ  m 
can  reiid  mediain  or  snudl  type,  iir  distinj^-iiish  objccis  of  tliat  si^e*  The  nniohedf 
inelies  tliiii*  found  gives  the  distance  of  the  far-point »  Wc  have  here  on!y  hi  lik 
the  prtrcuution  to  choosie  for  every  distance  that  type  wliicJi  ib  si.nai  from  it 
vi&ual  angle  of  5  mtnutea. 

If  the  vinnal  nngle  is  flia&Iler,  BitMcieni  detail  s  of  th«  p«pQj»t«  l^iterft  t?ati  no  lotipr  W 
ccived,  in  ejiito  of  a  tgrrcct  aduptatUm  Qf  tUe  <ik>ptricii,l  apparAtniL     If^   however^  the 
&Dglt!  JM  ]urg;cr,  modt^ratc  cireleiR  of  dlsp^tHion  by  ao  men  tin  hinder  th«  recognltjon  of  tb* 
particularly  if  tin.-  inilividual  who  in  to  1j<?  cxan^ineii  ifc  very  jimetiet'd  in  reeuling. 

Ojiffnuffjrx  {/^tiiti\  Uti^tnt',  Bit  I'll  w^  TVii'*!^7irp</r)  ytneraUy  givo  unreliable  rtHuh*,  llui* 
pEirtlcttlaTly  true  of  th«  tubular  oti&h.;  for  it  ir  dilfici^It  t<j  cauBo  th^  pitlient  fully  u>  n^i  fan 
iniiKoIe  L>f  iicLruiiiiEUjdatiGn  during  tbe  exanunatiun.  Hcnee,  if  we  wi«ih  to  <thc>ain  at-'cunU  it^ 
hiiJt;*^  wo  inuiit  u«t:  atrt^pine,  wbioh  in  inconvenient.  To  nvoirl  thie,  binocular  f)pt4?£uewi«'  m 
ttitf  plan  uf  tbp  opcm-gla^ft)  Imvc  b^n  inmlo.  Tliciirarf  f^ikii]  t^>coin|:ittl  a  purulltdiftm  wf  thewa 
of  viftiun,  iiud  1ll-iic«h  to  attain  perfect  rulajcation  of  the  ciliary  fuufldtj.  { f^r*it  f*).  Thii  al) 
btaunRfli^nt  in  myopic  and  L-mmclTti[fi42  patk-nts,  but  in  hypennetropL-s^  rdttTsntifjn  of  the  iiin*i 
of  ucoouLinodation  tiuua  not  ni>ccsaarily  accompany  parallcUam  of  the  Tiaual  bjcca  ■  Lnu»  t^ 
r&iaUfl  nt  0  aot  exact 

Fig,  ltf6. 


IfTorenver,  thuf^phthttlnjoflcof  e  ean  be  emji»l(}y^  todeftertniuo  the  exifliing^  *cconiiiuAitiit»M ^' 
thfi  ili<i)(tncftl  iippivratus,  nnil  th**refnrc  the  distance  of  the  far-point  of  one  eye  { firhn^*'^*' 
Thib  hilt^^r  ]>resiippoBeii  that  thi?  eye  tixnjninefl  is  looking  ia  tbfl  distanoe^  and  lljai  Lh(^«AiiuGt< 
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knows  exactly  the  distance^  for  which  he  now  adapts  his  eye  for  making  the  ophthalmoscopic 
examination,  which,  of  coarse,  requires  great  practice,  and  is  therefore  not  the  business  of 
every  one,  and  moreover  does  not  exclude  variations  in  the  values  obtained,  even  with  the 
greatest  skill  (  Woinoic).  Let  a  o  (Fig.  106)  be  the  accommodation  of  the  examined  eye  A,  and  let 
6  o  be  that  of  the  eye  JJ  to  he  examined,  armed  with  a  simple  illuminating  mirror  S  d',  whereby 
the  distance  of  the  mirror  from  b  is  made  equal  to  zero,  in  order  not  to  complicate  the  rela- 
tions. The  eye  B^  placed  at  the  distance  a  6=ao+6o  will  then  evidently  obtain  a  distinct 
image  of  the  fundus  of  the  eye  A.  The  distance,  a  6,  of  mirrors  applicable  in  practice 
cannot  be  much  increased  beyond  12  inches,  without  the  illumination  of  the  fundus  of  the  eye 
A  becoming  insufficient,  and  the  visual  field  of  the  eye  B  excessively  contracted.  In  order 
that  a  simple  illuminating  mirror  S  S  may  produce  a  distinct  image  of  the  fundus  of  the 
eye  A^  a  o  and  bo  must  therefore  be  very  small,  and  A  therefore  be  myopic  in  a  high  de- 
gree, and  B  capable  of  accommodation  for  short  distances.  If  A  were  accommodated  for  a 
greater  distance  ag,  then  evidently  only  a  hypermetropic  eye  B^  whose  accommodation  bg  is 
therefore  negative,  could  obtain  a  distinct  image  of  the  fundus  of  the  eye  A,  and  from  the  dis- 
tance of  the  mirror  a  b  measure  the  accommodation  of  the  eye  A.  This  would  evidently  be 
ag=ab-k-bg.  If,  however,  in  the  ophthalmoscopic  examination,  jB  were  not  capable  of  accom- 
modation for  negative  distances,  and  if  ay  were  the  accommodation  of  A,  then  the  mirror  S  H 
most  be  combined  with  a  correcting  lens  L  L  (Fig.  107),  and  the  examination  therefore  be 
made  in  the  upright  image,  which  admits  of  a  closer  approximation  of  the  two  eyes  to  each 
other  and  offers  generally  many  advantages.     The  adaptation  a^  of  the  eye  A  may  now  easily 


be  reckoned  from  the  focal  length  of  the  lens,  which  renders  the  distinct  view  of  the  fundus 
of  the  eye  A  possible,  and  from  the  known  accommodation  of  the  eye  B  by  means  of  the  main 
formula  i  +  i= p.  Here  namely  a  would  be  the  accommodation  of  the  eye  B^  or  the  focal 
distance  obtained  by  the  lens,  a  would  be  the  accommodation  of  the  eye  A,  plus  or  minus  the 
distance  of  the  mirror,  and  p  the  focal  length  of  the  adjoined  lens.  As  a  rule,  the  aocommo' 
dation  of  the  eye  B  will  be  positive,  and  therefore  a  will  be  negative  in  relation  to  the  lens  ; 
whilst  a  in  the  myopic  eye  A  must  always  be  negative  in  relation  to  the  lens.  The  main  for- 
mula therefore  appears  as  —  i  = —  ^,  -h  J,  that  is,  a  concave  lens  is  needed,  whose  focal  length  p 
is  greater  than  a.  If,  however,  B  were  absolutely  hypermetropic,  then  the  main  formula 
would  appear  as :  i=  *p  +  i,  /^  will  therefore  be,  as  a  rule,  positive,  and  when  negative,  neces- 
sarily greater  than  a. 

The  ophthalmoscope,  moreover,  furnishes  a  means  for  judging  of  the  refractive  condition 
of  the  eye  under  examination  in  the  magnifying  coefficient  of  the  virtual  images  i)erceived. 
Still,  the  exact  ascertaining  of  this  coefficient  is  scarcely  possible,  as  we  lack  suitable  measur- 
ing apparatus,  and  the  diameter  of  the  entrance  of  the  optic  nerve  varies  very  much  in  different 
individuals,  and  moreover  the  existing  distance  of  the  correcting  lens,  relatively  the  magnify- 
ing-glass,  from  the  eye  examined  exercises  a  very  considerable  influence  upon  the  apparent  size 
of  the  image  of  the  fundus  {Schmelgrfer).  Therefore  we  here  only  indicate  in  general,  that  the 
ophthalmoscopic  examination,  wliether  with  the  inverted  or  erect  image,  always  gives  an 
enlargement  of  the  fundus  ot  the  eye  ;  that  the  inverted  ophthalmoscopic  image  of  a  myopic  eye, 
comparcrl  with  that  of  an  emmetropic  eye,  appears  diminished,  and  this  is  most  so  (5.3:4.0, 
S'htrfif/g^r),  when  the  refractive  condition  X=n.  »in.  fi  has  risen  considerably  by  increase  of  the 
•in.  p,  less  so  (5  3:  5,2,  Schweigger),  by  growth  of  the  n;  that  this  inoreaae,  however,  grows 


witb  tbp  f^isttintie  of  the  lenit  from  the  eja ;  thi^l  the  iiprifrbt  o):^bthAlmo*m|n<}  Imji^  im.  ihtmtk-^ 
tr&ry  cau^en  the-  Iiilto^ic  to  appeAi  very-  gTMLt,  Ami  jJAfiicularly  no  wbrn  tbfl  Mdnav  d 
tho  refractive  condition  in  principal  I  j  (sanBe^J  l»y  ftn  jn(Tc4Mi«  uf  r,  1««i  «>  wbcEO  il  {«  rmwil 
by  &n  inereaw^  of  tbe  «ii»-  ^,  aod  therefor  a  by  a  Uingthcning  of  the  «dt  iif  Ibcgt^itrt  <ir«ll- 

2.  In  myopia  the  near-point  apprua^^li*^  t)iR  oje  iu  propoitiuii  to  thu  riiortiad^ 
of  till?  distance  of  tlu!  far-imiiat,  when  ttic  iKrcommodHtion  n^outitM  ncinnal,  wblc^  h 
Xhv  ni]<r* 

Itcncis  from  n  iimrkod  aliork'ning  of  the  dip*taaet!  of  tU?  near-poUit,  tnj  fn^ 
docido  with  grtntt  probwlitlity  im  tliu  pres«7nc4}  of  myopift,  and  thai  tbb  ciistji  k  i 
liightir  dc?grt*c'  thc^  ntinrer  (Iil*  uunr-point  k  to  tluT  pj^p ;  but  thw  rt*VL*ri»t*  U  not  ij«l 
^-tliL*  U^ening  of  diu  rangi'  of  at*<'omnn>dutioo  froru  many  cnu»^  OCOtr*  not  Dufoi^ 
ijui^utly  in  myopic  casis*  with  poKlunor  stnphyhnnut  and  in  old  p^gple. 

In  tirder  to  detemiino  tht^  n^/ar-pi^int  for  priicti<*Eil  purjmfteij  it  mMctm  to  mtum 
Willi  the  mcaisuring-tapt^  thti  tmndk^t  dktauce  ut  which  the  ey^  i§  in  a  cunditiwn  h 
nmA  continuously  under  the  vbutil  aitglt?  of  H  auuuiai  aud  ridatively  to  w^ragnb 
cone's  ponding  flgtines» 

As  i^  mcAns  of  mnri*  lucunit^  d«i0rtidn»tlo(a,  it  i«  well  to  f»bM)«  before  thv  myopic  f^  ftf^wan 
glAiSf  whoAQ  fooa]  len^b  ii  equal  to  tho  dlflAooe  of  the  far -pointy  iwd  then  to  meidim  tU  ^ 
tftnoa  ftt  wbiob  the  ay£,  wUb  the  ^l**n^  can  raad  the  text ;  for  t^  in  dif^ctili  to  m^awcu^  vtil  i 
ruJti  v^ry  4tmaU  diptiinco!],  euch  aa  bore  oumt  in  qiieBiicm.  Thit  dutance  i«  much  lBc>T*«ii<dl9 
the  cotiFavo  glMi^  aod  tbuj  Ih^  «miro(?v  of  error  ore  fio  mncb  diminished  that  ^renwmctdcn^ 

(liDV;r<.neos  of  diutunoe  only  oorre^jtond  to  very  idjght  difTerenoPH  uf  oon verging  diil i    till 

in^  of  the  position  of  thu  rirtual  image.  The  trno  diati^oe  of  the  near-point  if  tb^  finttd  If 
the  ordiniiiry  formnla, 

3.  The  myope  bcc®  objects  lying  within  hr^  deor  visual  disiruv*^  jnst  aa  distuKtlf 
115  »  ptfrson  with  nonujil  vi?<iun  dot*?^;  und  ul  cqinilly  i<hiirt  Ji^imnt/s  ht^  &et«  wrli 
even  li'ss  eXLTcisp  uf  fin-  mitsvle  uf  uc  ctunniudatinn,  i.f.  willj  Ilikh  isindning.  TbJS^^ 
forf,  asi  a  rule,  myojirti  vim,  without  fatifj^^ue.  contijiue  in  o<.'cu|i:itiou^i  wliich  reqiaa 
eontimied  vision  at  5<hort  dif^tanres  lunger  than  nominlly  sig-htt-d  ]>crson^.  Thfr  as- 
sume such  occupations  from  choice,  and  arc  more  apt  to  do  so  because  distant  objects 
appear  very  indistinct,  unlesss  they  use  spectacU's,  which  are  trou))lesonie. 

Since  the  near-point  is  loss  distant,  and  the  object  can  consequently  l^e  brought  near  tk? 
eye,  myopes  can  undertake  with  ease  fine  work  by  weaker  light  than  persons  \*-ith  norm* 
eyes.  For  the  same  reason  they  make  out  finer  details  in  objects,  generally  write  a  smallei 
hand,  etc. 

Tliis  is  strictly  true,  however,  only  of  the  medium  and  low  grades  of  myopia, 
^lyopia  over  one-sixth  is  often,  and  over  one-fourth  is  generally,  accomijanied  bj 
changes  in  the  fundus  of  the  eye,  whicli  greatly  diminisli  central  shaq^ness  of  vision. 
8o  that  it  becomes  dithcult  or  impos.siljle  to  distinguisli  small  olgects,  read  fine  print, 
ete.  (Dondrrs^. 

4.  Objects  idaced  beyond  the  clear  visual  distance  are  seen  ])y  myoj)cs  in  circlff 
of  dispci*sion,  their  j)erception  is,  other  things  being  equal,  more  indistinct,  the 
further  their  distance  from  the  extremity  of  the  line  of  clear  sight,  and  the  larger 
the  pu[)il.  The  latter  factor  can  be  diminished  by  drawing  together  the  edges  of 
the  lids,  at  tin-  expense  of  th;'  brightness  of  the  retinal  image;  and  in  fact  myo|x> 
so  frequently  employ  this  maneuver  to  ])r()duce  clear  sight,  that  the  functional  dis- 
ease in  (piestion  has  received  its  name  from  the  Greek  word  fxvdv,  to  blink. 

On  weak  illumination  of  the  visual  field,  the  loss  wliich  the  brightness  of  th«  retinal  im- 
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agea  snffers  throngh  a  partial  cutting-ofT  of  the  circumferential  rays  is  too  great  for  the  mjope 
to  obtain  advantage  from  a  decided  drawing  together  of  the  eyelids.  Under  snch  circnm- 
stanoes,  therefore,  the  abnormal  condition  of  the  eyes  is  especially  felt.  Even  low  grades  of 
myopia  become  very  evident  in  distant  vision^  and  in  high  degrees  it  sometimes  goes  so  far  that 
going  alone  is  very  difficult,  and  those  affected  with  it  feel  around  like  blind  persons,  while  nor- 
mal sighted  persons,  in  the  same  light,  find  their  way  very  well,  and  even  perceive  moderately 
■mall  objects. 

Canses. — Shortsightedness  generally  depends  on  abnormal  increase  of  the  long 
diameter  of  the  eyeball,  on  account  of  which  the  natural  focal  length  is  relatively 
too  short  (Arlt^  Beer).  Other  cases  depend  on  abnormally  great  convexity  of  cer- 
tain surfaces ;  that  is,  on  an  actual  shortening  of  the  natural  focal  distance. 

This  alternative  is  manifested  very  distinctly  in  the  main  equation  y=n.  sin.  0,  where  X 
represents  the  refractive  state  of  the  eye,  »in.  P  the  length  of  the  globe,  an(^  n  all  those  rela- 
i  which  exert  an  influence  upon  the  refraction  of  the  rays  of  light. 


1.  The  elongation  of  the  eye-ball  often  depends  on  faulty  development.  As 
long  as  the  body  grows,  the  eye  continues  to  develop  excessively  in  the  direction 
of  the  optic  axis,  while  the  equatorial  diameters  remain  the  same.  Tliis  state  is 
called  bathymori)hia,  or  elongated  eye-ball.  (Ed.  Jaeger.)  It  may  be  of  any 
degree. 

The  predisposition  to  this  is  of  course  congenital,  and  is  as  a  rule  inherited.  Where 
it  exists,  the  myopia  may  be  developed  to  high  and  extreme  degrees,  without  any 
external  circumstances  ha\nng  exerted  any  influence  upon  it.  In  fact  we  not  un- 
commonly flnd  high  and  extreme  degrees  of  myopia  depending  upon  pure  elonga- 
tion of  the  eyeball  in  persons  who  scarcely  know  a  school  even  by  name,  and 
throughout  their  whole  life  have  never  occupied  themselves  with  fine  objects  of 
work. 

Much  oftener  the  lengthening  of  the  axis  of  the  globe  depends  upon  the  develop- 
ment of  a  staphyloma  posticum.  This  occurs  especially  in  individuals  whose 
business  demands  continuous  near  vLsion.  In  general  it  can  also  be  said  that  the 
proportional  per  cent,  of  its  appearance  and  the  average  degree  of  its  development 
increases  "with  the  age,  and  especially  with  the  length  of  time  which'  has  been  spent 
in  school  instniction,  or  in  an  occupation  requiring  fatiguing  vision  for  near  objects. 
(JI.  Cohn.)  Still  the  degree  of  develoi)ment  of  the  ectasia  in  the  individual  case  by 
no  means  stands  in  direct  proportion  to  the  absolute  degree  of  the  refraction. 

We  really  meet  exceptionally  with  large,  even  ring-shaped  staphylomata  postica 
in  eyes  that  are  markedly  hyi)ermetr()pic,  whilst  on  the  contrary  the  ectasia  is  often 
entirely  absent  in  high  and  extreme  degrees  of  myopia.  Only  one  factor  of  the  re- 
fractive condition  increases  with  the  size  of  the  staphyloma  posticum,  the  others 
remain  entirely  unaffected  by  it.  The  result  of  the  lengthening  of  the  axis  must 
th?refore  be  very  diflPerent  according  to  the  structure  of  the  eye,  and  accordmg  to 
the  value  of  the  other  relations  which  influence  the  refraction  of  light. 

In  order  to  render  this  perceptible,  we  need  only  give  different  values  to  .V  in  the  main 
equation  A'=7«.  sin.  ^  and  then  cause  tin.  fi  to  increase  by  a  certain  difference.  If  ^V  had  a 
higher  negative  value  than  this  difference  amounts  to,  the  eye  will  remain  hypermetropic ; 
in  the  contrary  case  it  will  however  be  emmetropic  or  myopic.  If  X  had  a  positive  value,  the 
myopia  will  by  the  same  difference  increase  in  a  corresponding  degree. 

For  the  explanation  of  the  data  mentioned  al>ove,  we  may  make  use  of  the  results  of  a 
statistical  combination.  Among  4,000  eye  patients  there  were  350,  i.r,  8.75-  myopes  with  a 
slightly  different  refractive  condition  of  both  eyes.  In  220  cases  the  result  of  the  ophthal- 
mofloopio    examination    appears    oxpUcitly    given.      In    1!{0    cases    tho    ophthalmoscopic 


rf>8 


NEAR-rOIST ;     ^VMPTOHP. 


Wntb  titn  ihAtme?  of  tint  \enm  frtfm  ihd  «y« ;  Umt  tht  tiprlglst  0|)bthAlineiao|iic  ima^  rm  tb«ifl 
tifmry  itituAim  tfu-  irmreic^  to  uppcwr  verj  greul,  siLd  pAfiloalftfljr  m  when  the  uustiM^H 
the?  rcfrnotivtt!  cotiditkiti  !«  prinotpAlljT  osubi^  bf  an  it]4^Te««9  of  «,  !««■  lo  «^beii  it  ti  e^fl 
b>'  ikti  incTCMbfi!  of  the  irfri.  ji,  «nfl  th«r«fbT«  hy  *  leugihofin^  ef  Um  mjd»  of  lb*  fl^lw  (Jfiffl 

S<  In  tnyopia  the  nenr-pauii  appronetum  tlw  tye  in  propaition  to  tbe  mbdrtqfl 
ot  the  dmtiuicxj  of  tlu^  fiir-pojiit,  whcrn  th^  ftccQnmiixlatifTn  imisiinfi  noniml.  wbidfl 
thf>  nilc.  I 

Flynei*,  from  ii  markt.'d  Klujrk'niug  of  iha  dtsUtiec  of  thf^  ncur- point,  w?  al 
dofidr  with  greut  prol»aibility  ou  the  pwst^iici!  of  myopia^  mi}  that  thb  eiii?l>«  kfl 
higher  lU'grt^  thu  tioaR^r  th«  ntnirpoiiit  k  to  the  vyc ;  but  thi;  r**ver^  is  not  tcM 
*^Ui(3  lesBL^uhi^  of  tlio  FHfii^o  oi  hcvtmwuKlniion  fnmi  many  ccmi^  oecunt  oat  ibIm 
qutmtly  in  myopic  t^a^i^  witli  posterior  KtHpbyloma.  imd  in  old  pociplo.  fl 

Iti  order  to  dttfniiin^^  the  iiimr-poiDt  fur  practic«i  purpoj$t»s,  it  sulEoeg  to  mnql 
with  tbt^  meiiaunng-lape  the  small L-st  di4*tance  at  which  thi'  eyv  h  m  a  c«nilitio«|B 
read  continuously  nndur  tiic  visual  angle  of  5  niinutta  and  ndativdy  to  m\pM 
correapi^nding  ftgurcj^.  1 

Aba  lueaoH  of  more  ftCi^arHte  deienniiiAbion,  it  li  lareLl  to  pbiiie bofoTe  the  tn3'diptc ejtk luh^hi  J 
gUiB,  ^boAc  fodski  length  it  eqoA)  to  tbts  diflt&noe  of  th^  f^r-pomt,  And  ih«n  to  meutm  tkM 
tuiuiS  at  wMob  tho  oyc«  -vrith  the  gkuia,  trnia  read  the  tcitt ;  for  it  ia  diMcult  Ui  ms^nni  viikm 
rule  Tery  amall  diatance^  Ritch  an  bcs^  come  iti  queation.  ThiB  dintatLc^  ii  much  incrtttrfM 
tbo  ct^ticave  glau,  aad  thuH  the  noaroea  of  error  mre  fU>  tntich  diminished  that  rT«.'n  t^uAMiiien^^ 
difr^trenoGi  of  diatnticc:  oi^ly  corteMpoucI  to  very  tligbt  difibreDC^v  of  ooarergmg  di&t^iL-r-LiiE:  1 
U.  of  tbo  poiiition  of  tho  virtual  huage.  The  true  diotauoe  of  the  a^i^-puiut  b  theti  hvM  If  J 
the  ordifmry  formnlA-  ■ 

3.  Tlic  myoi>c  wros  objects  lying  within  hia  clcArTisnal  disUnce  jn^r  n-  li  r^tlr" 
as  a  person  with  normal  vision  d&e»;  and  nt  equally  short  diatanc^  in-  ^-^-tij 
even  le^  exercise  of  the  tniiucle  of  accommodation,  i.t^.  with  less  Btraining.  Thfl^ 
fore,  as  a  nile,  myopia  van,  wltltout  fatigue,  continue  in  occupations  whicb  m^niJll 
continued  vision  at  J*hort  diHt*inc**s  longer  than  nonnally  fiigbtcd  pcriouc^  ThpydB 
E^nnu'  >ueh  oenijiutimr^  fnmi  choirs  au<l  iin  ooirt:  ajit  1u  do  is<t  hi-CEiUsi^  distant  ol"j«tn 
njipcur  v<  ry  imlistinct,  uuIlssh  thrj  osl*  ?i|n'rt!i(  li's,  wliic  h  arv  truubU'^uiup.  1 

Since  the  Ticar- point  is  losu  distant^  ivnd  tht!  object  Lim  con#equenUy  be  brought  nffli  tbt  | 
eye,  myopes  can  imdt^rtulte  witb  t-nst  tine  work  tiy  wffiktT  lipbt  than  pL-r^ms  ifcitb  norffi* 
eytjft.     For  tbif  utame  rt:ia<}U  thuv  ipiikf  out  liiitT  lie^^iiii^  in  ubjt-ets,  jjft'^oerally  wrk*^  i  em^l^ 
hand,  t'tc, 

Thiiii  U  i^tnetly  tnu\  liowwcr.  oi]ly  i^f  tlie  midintn  ami  low  Lrradt^-a  of  myi^pj*- 
Myi>pijt  tivtT  tnn.^-bixth  i-**  tiftcn,  and  over  oue-foartli  i^  gf^tu Tally ♦  jiceLiinpanivil  ^J 
chrmgL'5  in  the  fundus  of  lUriVE-,  which  greatly  diiuiiu^h  eiiitrtil  ;^btir[iiH'j^of  Ti^un? 
HO  that  it  beconn.'fl  dit^ridt  or  iiii|ju.KsiMiMo  dtsliiiguisli  ^^luall  ubjcrts  read  fioipriDt. 

4.  Object-^  idaiiil  bi'Viaid  the  ch%ir  vii^nal  distaod*  an:  st^en  by  myo]>e?i  n\  <i\vM 
of  (lj*|K'i^ion,  tht'ir  ]j(^rce|ttiou  is,  utlier  thhigri  bring  t'<|njiL  uion.-  infli^^Tm^t,  tha 
fmlhir  tbeir  ilisl^kiree  fruni  the  extnnnity  uf  thr  liur  of  ehar  sight,  and  tbi'  bri<^ 
tlii^  jiupil.  Thi^  lattiT  fai  tor  Cnin  Iil-  dimini?ihed  by  drawiuLi  tu^'^iib<r  ib^'  i%lgL*  iJ' 
Ihi'  iuU,  at  tliL'  i"K|HUsi.^  i\i  {\\'  }irijibtui>!r  K\i  tile  ntinal  iihaL^r;  and  in  fitet  ti\^0|«* 
MP  ft'<  (jiMTitly  ei'iii>biy  Ihii^  niujicinvr  tn  t^ruduco  cleiir  **ight,  that  the  f\mctiiaul  ii^^* 
ease  iti  fpveKtion  \\i\^  received  its  natJie  from  the  Greek  T\ord  ^vttv^  to  bliukn 

On  weak  jlltimination  ol  thu  vijiiiul  tield,  thtj  io»a  which  tbc  bri^^htntfaa  of  t^^*  T-fiEinal  iffl- 
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cmmetropes  during  the  accommodation  for  short  distances  (Cramer),  Direct  obser- 
Tations  have  also  proYcd,  that  continual  efforts  for  the  purpose  of  near  vision  may 
make  even  hypermetropic  eyes  temporarily  and  permanently  myopic.  The  doubts 
advanced  against  this  statement  {Danders)  do  not  rest  upon  any  sufficiently  positive 
i»ctA,  This  kind  of  myopia  has  been  called  plesiopia,  near-sightedness  {Ed.  Jaeger) 
It  prevails  only  in  the  lower  degree.  The  accommodation  demanded  by  the  worit 
is  the  extreme  limit,  which  it  can  never  overstep,  and  even  scarcely  ever  reach. 
TTiere  are  but  very  few  occupations  which  require  an  approximation  of  the  objects 
inside  ten  inches.  The  lens  also  preserves  under  all  circumstances  a  certain  degree 
of  elasticity,  and  can  therefore  always  diminish  its  convexity  when  rest  of  the 
aC(x>mmodation  occurs. 

It  is  in  the  nature  of  the  matter,  and  searching  investigations  corroborate  it 
(fiobrowoUhy),  that  this  form  of  myopia  is  only  developed  in  individuals  who 
occupy  themselves  constantly  with  very  fine  objects,  and  for  this  purpose  make 
use  of  very  large  amounts  of  accommodation,  and  must  therefore  keep  the  ciliary 
muscle  in  a  proportionately  great  tension,  that  hence  persons  who  are  almost 
emmetropic  and  hypermetropic  individuals  are  pre-eminently  exposed  to  it.  The 
over-burdening  of  the  accommodative  apparatus  generally  soon  leads  to  a  greater 
reddening  of  the  papilla,  and  in  nervous  individuals  often  to  asthenopic  troubles 
also.  It  sometimes  even  causes  convergent  squint  The  error  of  refraction  then 
gradually  becomes  evident  by  increasing  indistinct  vision  for  distant  objects.  This 
indistinctness  of  vision  increases  after  continuous  intense  work,  again  improves, 
however,  with  a  longer  rest  of  accommodation,  and  even  entirely  disappears,  in  order 
to  again  appear  on  a  new  exciting  cause.  With  prolonged,  intense  accommodative 
work  the  degree  of  the  myopia  and  the  duration  of  muscular  relaxation  necessary 
to  the  retrogression  increase.  Later  on  this  retrogression  is  always  more  incom- 
plete, the  energetic  employment  of  mydriatics  becomes  neces^ry,  in  order  to  lower 
the  state  of  refraction  to  the  former  degree  and  make  the  latent  hypermetropia 
manifest.  Finally  these  means  also  l>ecome  insufficient,  the  myopia  becomes  per- 
manent, as  the  lens  and  in  no  less  degree  the  ciliary  muscle  also  permanently 
assume  the  form  forced  upon  them. 

To  this  form  of  myopia  a  conaiderable  decrease  in  the  range  of  acoonunodation  is  without 
doubt  united  {Ed.  Jaeger)^  since  a  portion  of  it  has  been,  so  to  speak,  paralyzed  by  the  loss  of 
elasticity  of  the  lens.  If  the  lens  follows  the  relaxation  of  the  ciliary  muscle  only  up  to  a 
certain  limit,  then  its  subsequent  contraction  must  remain  inactive  up  to  the  same  limit.  If 
the  decrease  of  the  range  of  accommodation  is  not  in  all  cases  a  striking  one,  we  should  not  for- 
get that  in  young  people  by  continued  practice  it  can  be  raised  far  beyond  the  normal  amount, 
and  that  the  remaining  increase  in  convexity  of  the  lens  generally  equalises  only  a  trifling 
qoota  of  itw 

On  the  whole,  according  to  what  has  l^een  said,  the  over-burdening  of  the  muscle 
of  accommodation,  esiK^cially  in  close  and  long-continued  application  in  study,  plays 
the  most  important  part  in  the  etiology  of  staphyloma  posticum  and  of  the  increase 
in  convexity  of  the  lens.  Still  it  is  not  alone  the  amount  and  kind  of  the  occupa- 
tion which  is  here  to  Ihj  taken  into  account ;  we  must  rather  consider  the  conditions 
under  which  these  occupations  are  practised,  since  these  conditions  may  increase 
very  much  the  demand  on  tlic  accommodation.  Thus  the  eyes  are  often  brought 
excessively  near  the  object  on  account  of  insufficient  illumination  or  on  account  of 
an  unsuitable  position  of  the  body,  e.g.  on  account  of  sitting  too  low  while  writing. 
Certain  it  is  tliat  the  percentage  of  myopes  is  not  entirely  the  same  in  different 
45 
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ttxamttiatiDn  waa  no^lccted,  partly  for  different  re^aanmi,  partly  bec»u»«  It  fomtiud  as 
roiiilt  wftrtlij  of  oonsiileitvtlott*  Among  the»o  ^i'iO  casos  tbtn-o  wex«  117,  Lr.  J^ajS  »Hii 
oentio,  narriiw  staphyloma  poftticoni,  and  in  M  of  the*?  cftj««i  tkc  sUto  of  refrutuit^  tu^ 
between  ^jr^  atid  J^,  in  &<1  b*jtwecii  ^'(,-  and  J^*  in  14  betw^n  i  and  :/^.  In  ©7,  Lr,  ^45*  ot  tit 
owifift  tbere  w*b  found  ti  Urge,  pomttMl-nreb  Tike  ntnpb^lomA  poHticmm^  exceeding  im  \%m. 
diomotor  half  tbp  browlth  of  the.  pa,|j]ll&,  dome-abajjed  in  2fi  oacei^  dt^dju-  m  31,  Ttie  Mukif 
refrnctioti  varied  here  in  4B  eases  between  }•{  smd  ,^^  in  lU  {^atci  between  g^^:  and  -jVi  ia  S 
bct^vwn  ^if  and  ji^.  In  3U,  i.ff,  I0i,3fir  of  the  3S0  CA«efi,  the  ab*encBe  of  a  Htaphyloma  |«AtmEi 
1A  cxpRoitl)^  noted  I»  21  of  thiwd  «««««  the  «iate  of  ref taction  varied  betvi^eca  }^  mud  ^,  iil 
botwoen  g\:  and  -j*!^^  in  6  between  -i-  and  -pi;. 

The  iimnstiee  which  the  development  of  n  Bt«pbyloniA  pofttteum  exeHw  upoti  tlua  aIiIi  ^ 
refraction  appcarn  moflt  cloarly  in  thofie  eaRci  in  wblc^h  tbo  myopiK  i«  i»er£lx  one^^AiM  «  tf 
very  liiflcreut  degreij  in  the  twg  eyea,  aurl  in  which  thi»  diffffrence  may  be  f^ien^  t<oibri»^ 
noktoi^l  formation  of  a  posteKor  Buleral  fttaphyloniBU 

Amoii^  thos*;  4, WW  mae«  were  20^  where  the  ptate  of  Tcfra«tion  of  both  ef^M.  «^tbti«l  lif- 
fcrence  of  ^\-  to  *^^.  In  4  caBL>#^  in  whieh  the  dilTen^noe  varitd  between  vV  and  ^  tbrr<*  •iti 
Bmnll  eroftctntic  fttaphyloma  in  tlie  myopic  eye.  In  2  other  ca^m,  whore  hjpermctrtJi^#iJiW 
ia  the  ODtf  py^j  and  a  hi^h  dvgreti  of  mjop!a  in  the  olher^  and  tjhe  fitat«!t  of  r^fractloi^  iif  tk  M 
cyei  ihowfcd  »  diflferemie  of  J-^  anti  .^'v^,  there  was  found  a  hirge,  cireular  «tiip|^loiiia  tS  ft 
Tnyopic  eye.  In  H  other  ea«es  a  targe  staphyloma  povticnni  existed  tm  one  midib^  wj|&  v^Uft 
once  in  the  Rtaten  of  refraction  between  I  and  j. 

Every  greater  diflertuue  in  the  refratJtive  conditions  of  lx)tb  eyei  ahoulct  not  bowr^vfe 
referred  to  the  development  of  a  staphyloma  pontiuuni.  In  two  ca«Ba  tbere  was  «  d^lteRv 
of  jt  and  \^  and  in  both  there  woa  an  equally  large  ereaoentio  <;taphylotna  posticum  m  cvc^  fft 
In  one  case  where  there  was  no  ataphyloma  in  either  eye»  there  waa  m  the  ri^ht  a  tnjip 
of  |,  in  the  left  a  bypermutropia  of  /,-,  therefore  a  diJTef enoe  of  moarl/  ^^  wMob  wm^  tni^ 
to  be  referred  to  moQoUiteral  bathymorphiik 

An  increase  of  the  normal  ref  mction  can  be  caused  further  by  &  gr^kt&  corraJai 
gf  tht^  conicni  and  of  Uie  li'Da,  ns  woO  aa  bj  aa  advance  of  the  In  iter  tow»Td4ik 
former,  llitlierto  rm  iiicrt-niso  in  eurviiture  of  the  t'orm-a  hii^  aot  been  »^:l  d*fvs 
anunij^  tin:  psitho^t  iictic  cunsLii  uf  ni)«|H^i*  nhlumgh  exut't  mf^ijiurements  have  it- 
mtj|i?^tnai.'ddifT*^ruuci'j^  of  jnorc  Ibjiti  t\  \m\[uwAi\r  in  tin.*  radium  uf  iIk*  antt-H or »iiri*tt 
O  f  t  h  ^  f -tj  m  '.'AX  ( AV/,  Jr(  rfjet'^  Bruu  im^y  iS  ueh  a  i  n  j :  l  rkt'd  d  1  fTeix^uc  l\  b  o  \y*i  w  r,  a**  a  ginjil* 
caU'ulatiim  rtvn  nrtn(v  must  altiT  LVstMjtlally  tin:  statt^  of  refraction  of  the  eye  in 
qu^'sfum;  it  mny.  ^dlur  Ihiiigs  Uiiig  ^tquiil,  changt:  high  degrtvss  of  hypermttixfii 
into  myopia  and  vit.-i/  vfj'^iL 

If  in  highly  myopie  eyt?ii  the  corneal  cnrratnre  bus  been  fonnd  leas  thun  in  other  (wadit3«t 
of  nifm'^tirtu  {Jti'tiiltrf}^  a  very  cflbi!ti%'f;  correlation  must  be  here  lAnen,  Iq  anch  &  ca*e  a  ia;k 
nkain  ctpiatlon  .V~n,  aiit.  ^  appeaiH  tUjniuiiilied,  whereby  the  Laoreikse  of  jtf/t,  ^  i^  ncnmaiity 
pHrtl^Uy  neiLbralized  in  ita  eHecL  But  whut  tJie  datteniu^  of  the  oomoa  accompluheft  in  pM 
elou^^atiun  of  bhci  eye,  thL^  Renter  ourvati-jre  uf  thfi  cornea  in  onunetropiA  and  bypernu?liwtt 
moHt  likt'wise  he  in  a  Ciiimlitiuii  to  prodnci^ 

Of  nvueh  Iomh  impurtJinL^e  are  apjiroximation  of  tho  leii^  to  the  cornea,  it«  prolapse  intotif 
anterior  nhambiT  (Kfl.  M*y*'i\  Xtiiji\)^  rounding  otF  of  its  f<jrmH  an  oftiTn  o^-nru  in  iitretdibf 
and  rupttire  uf  the  lontila,  in  ectopia  and  i^pontanconA  liix^LtLon,  Eometioies  in  pivrtial  calan^ 
ftliw).  Theiw  flL'cldiintri  arc  vvithoiit  a  d<  ill  I  it  pn^e'Ide  ennRcs  of  iDcreju^e  iu  the  ^XAtv  pf  refxartsft 
Still,  under  snch  ciP-iuiii*tanees,  tlie  hrst  ttyrnpt<).m  ie  abvays  the  irfej^ubir  aati^^inAtiitta  4 
uot^n.iortt  of  defeetiie  tientoriuj^  of  the  di<*ptricai  appanittij^,  and  frequently  on  accuont of  iot- 
gular  etirvtiture  of  the  lenn  aUo,  (Lud  the  rt-'sidt  therefore  in  rcjilly  no  true  tnyopiik. 

Im^Fi  nsL"  ill  tlu*  convfSiity  of  thi.'  h-n^  h  indi^^fjutaldy  aii  imjiortaut  puthos^mtK" 
caUi^f*  of  shoitsi^rhtrdnt?*!?.  Exart  int'aBurtnnent**  hy  mtmna  of  suitable  iniitmujcfiia 
have  ih  futit  dt  loonstraud,  that  in  many  my ojh^  the  minond  imagi^  of  thrlca* 
hold   LXattly  the  feumu   n4ati(ju  to  tath  uther  iu  siiie  aiid  muiuai  po^tityaa*  in 
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cmmetropes  during  the  accommodation  for  short  distances  {Cramer).  Direct  obser- 
▼ations  have  also  proved,  that  continual  efforts  for  the  purpose  of  near  vision  may 
make  even  hypermetropic  eyes  temporarily  and  permanently  myopic.  The  doubts 
advanced  against  this  statement  (Danders)  do  not  rest  upon  any  sufficiently  positive 
facts.  This  kind  of  myopia  has  been  called  plesiopia,  near-sightedness  (Ed,  Jaeger) 
It  prevails  only  in  the  lower  degree.  The  accommodation  demanded  by  the  worit 
is  the  extreme  limit,  which  it  can  never  overstep,  and  even  scarcely  ever  reach. 
There  are  but  very  few  occupations  which  require  an  approximation  of  the  objects 
inside  ten  inches.  The  lens  also  preserves  under  all  circumstances  a  certain  degree 
of  elasticity,  and  can  therefore  always  diminish  its  convexity  when  rest  of  the 
accommodation  occurs. 

It  is  in  the  nature  of  the  matter,  and  searching  investigations  corroborate  it 
(J}obrowoUhy\  that  this  form  of  myopia  is  only  developed  in  individuals  who 
occupy  themselves  constantly  with  very  fine  objects,  and  for  this  purpose  make 
«se  of  very  large  amounts  of  accommodation,  and  must  therefore  keep  the  ciliary 
muscle  in  a  proportionately  great  tension,  that  hence  persons  who  are  almost 
emmetropic  and  hypermetropic  individuals  are  pre-eminently  exposed  to  it.  The 
over-burdening  of  the  accommodative  apparatus  generally  soon  leads  to  a  greater 
reddening  of  the  papilla,  and  in  nervous  individuals  often  to  asthenopic  troubles 
also.  It  sometimes  even  causes  convergent  squint  The  error  of  refraction  then 
gradually  becomes  evident  by  increasing  indistinct  vision  for  distant  objects.  This 
indistinctness  of  vision  increases  after  continuous  intense  work,  again  improves, 
however,  with  a  longer  rest  of  accommodation,  and  even  entirely  disappears,  in  order 
to  again  appear  on  a  new  exciting  cause.  With  prolonged,  intense  accommodative 
work  the  degree  of  the  myopia  and  the  duration  of  muscular  relaxation  necessary 
to  the  retrogression  increase.  Later  on  this  retrogression  is  always  more  incom- 
plete, the  energetic  employment  of  mydriatics  becomes  neceseary,  in  order  to  lower 
the  state  of  refraction  to  the  former  degree  and  make  the  latent  hypermetropia 
manifest.  Finally  these  means  also  become  insufficient,  the  myopia  becomes  per- 
manent, as  the  lens  and  in  no  less  degree  the  ciliary  muscle  also  permanently 
assume  the  form  forced  upon  them. 

To  this  form  of  myopia  a  conaiderable  decrease  in  the  range  of  accommodation  is  without 
4oabt  oniied  {Ed.  Jaeger)^  since  a  portion  of  it  has  been,  so  to  speak,  paralyzed  by  the  loss  of 
elasticity  of  the  lens.  If  the  lens  follows  the  relaxation  of  the  ciliary  muscle  only  up  to  a 
certain  limit,  then  its  subsequent  contraction  must  remain  inactive  up  to  the  same  limit.  If 
the  decrease  of  the  range  of  accommodation  is  not  in  all  cases  a  striking  one,  we  should  not  for- 
get that  in  young  people  by  continued  practice  it  can  be  raised  far  beyond  the  normal  amount, 
and  that  the  remaining  increase  in  convexity  of  the  lens  generally  equalizes  only  a  trifling 
quota  of  il 

On  the  whole,  according  to  what  has  been  said,  the  over-burdening  of  the  muscle 
of  accommodation,  especially  in  close  and  long-continued  application  in  study,  plays 
the  most  important  part  in  the  etiology  of  staphyloma  posticum  and  of  the  increase 
in  convexity  of  the  lens.  Still  it  is  not  alone  the  amount  and  kind  of  the  occupa- 
tion which  is  here  to  be  taken  into  account ;  we  must  rather  consider  the  conditions 
under  which  these  occupations  are  practised,  since  these  conditions  may  increase 
rery  much  the  demand  on  the  accommodation.  Thus  the  eyes  are  often  brought 
excessively  near  the  object  on  account  of  insufficient  illumination  or  on  account  of 
an  unsuitable  position  of  the  body,  e.g.  on  account  of  sitting  too  low  while  writing. 
Certain  it  is  that  the  percentage  of  myopes  is  not  entirely  the  same  in  different 
45 
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ichools,  but  increM^  considorably  in  those  local itiei;  where  suffidmt  dufUgtit  it 
wanting  or  wlipre  it  mu&t  be  rcjikcecl  by  artificial  liglit  duii ng  a  long  time,  i^ 
wbere  the  AiTaugtiment  of  tli^  tables  and  benches  doea  aot  stand  in  any  corrcrt  nh 
tion  to  the  »iKy  of  the  ^holars,  and  cotnpeli  tlicm  to  incline  their  ]>odic»  far  forwsM 
(HI  Cohn),  The  manner  in  which  children  sit  also  influencpa  the  doTdofisttciit  «f 
the  mjopia*  An  influence  is  moreover  exerted  Viy  a  deft^ive  acuteneseof  vviiaaiii 
ttC^count  of  abnormal  astiginatiaiu  or  other  caua«^  Opacities  of  the  ecponte  dk^ 
trie  mt'diu  are^  however,  of  great  iniportauee  in  thia  connection^  pnrtictikrly  of  1^ 
comeflT  mnce  the  disturbances  of  vision  occasioned  hy  them  an;  to  o  ecrtnin  ^M 
diniinii^hed  by  close  approximation  of  the  object^  by  much  of  thfi  lAt^^inU  diffoiAl 
Lif*ht  iK'iiig  thus  cut  olT,  and  on  the  other  hand  by  the  ii^e  and  brilHiwiey  of  tb 
retinal  imagt^  being  increased,  and  therefore  the  intensity  of  ill utitina tion  uf  Ck 
apcctrum  Ix-ing  absolutely  and  relatively  diminialicd.  Finally  a  very  inifK^itaitf 
cause  lies  in  the  use  of  improper  concflve  glEu^ees,  inasmuch  a»  by  ihein  virluil 
images  are  cast  at  too  shoit  distances  from  the  eye,  and  hence  a  ^^^jj  dispropt^niii 
ately  large  amount  of  accommodatiou  k  rendered  neeeaeary. 

Conrse  and  R e suits, —-t.  Elongation  of  the  ey^btdl  usually  manift*^t$  it*tif  in  cn^ 
chjldhoi.>d.  When  the  growth  of  the  body  ceajses,  the  lengthtfuing  of  tlie  uIaoT 
the  globi^  depending  upon  it  seems  no  luuger  to  iucrtJttae,  and  if  u  furlhfT  sucnsi 
of  the  i^homightedness  is  then  uoticetl,  it  is  aiways  to  be  regarded  as  ilepoilltf 
upon  a  commencmg  sbiphyloma  posticum.  It  b»  moreover,  po^ible  that  llw  4m 
gation  of  the  eyeball  Home  times  becomes  sbitionary  before  the  compb^t  luilari^ 
of  the  individual  has  been  reached,  and  that  tlie  ineon^ruity  bt4wi*cu  tlw  ms^iffii 
diamet(,^r^  increa^fi  no  further^  but  the  increaae  of  volume  of  the  globe  foUew 
more  uniformly  in  all  tUrections  uj*  to  the  termination  of  the  bodil%*  growth* 

2*  Thc^  ^ttiphyhmn  posit  cum  an^l  the  elongation  of  the  axU  of  the  globe  caused  llj 
it  niuy  sipprur  nX  every  period  nf  iifo.  Ah  a  rukv  however^  the  resulting  mjO}a* 
Hppriiirs  m  rliiUlhood,  and  cspttjally  during  the  epoch  of  [mberty ;  in  the  latter  w 
con nuo Illy  that  we  may,  perhaps,  iLss-ume  a  patho^renetic  eonnection  ln'twwn  thai 
There  is,  however,  no  doubt  thtit  it  U  not  &ti  mud)  the  period  of  puberty  in  itddt 
but  rather  IIil^  exeiliouj3  dt'Uiauded  of  thi'  eye  at  this  period,  when  tht*  fv*"*  are  oftri 
i^  grewt  drril  in  study,  which  give  Ihr  jjroxiojate  eaus*e,  %\Tiere  the  apparatus  d 
ttCConiunHliitHiu  iTi  littk'  taxed  diiriiigtlie  time  of  .^xual  maturity,  here  the  dt^Td- 
opmt:^ut  of  a  stajilu'loLiia  post  I  cum  is  v*"ry  uneuiumou  and  is  scarcely  to  be  ohserfT«t 
except  ulu Ti'  thertr  is  a  deeid<jd  elongation  of  the  globe. 

Prolonged  oeeupntion,  moreover^  with  ^niall  objects  cxerelbcs  an  importtfi 
influf'iue  iiiuin  the  fuilht^r  relfiti<ju  of  an  already  existing  *itaphylania  po^ticum* ind 
frefpunily  iMCJisions  ItH  furtln^r  jirogrci^si.  This  advitneiuunt  is  si^mi/timi'S  yrfj 
graduitl  imd  iiupirreptible,  hut  i^tnuetimeH  growi^ rapidly  at  iuti^rvab.  Thediit4Dft 
of  llii^  Jjii-pMiut  decreases  very  eoiisklemMy  in  t^ucli  ciisi-j;*  during  tUtj  coun^-  \>f  aft» 
nioulh*.  w^hi-rcupou  the  proees5  usually  eoiuea  again  to  a  ebind -still,  or  the  progiuis 
at  leastt.  fuTomt^s  imjieret^ptible.  Such  a  b?mpurary  progression  i*  v\\k^\  t»ft<* 
oh^erv  ed  during  youtli,  in  casts  iii  which  a  t'onsidrnibh-  degree  of  .short.-^ight*da^ 
had  IkHii  prL*?8'nt  long  In  ton*  llu*  period  of  pulnrty  ;  somelimts,  bt>vn  ver,  in  th** 
Ciisfji  ai:<K.  where  during  ehildhi^jd  the  myopia  Whu^  very  rtiightly  dcvtloptib  aiwl 
wax  ?ip]jaj  i.tly  at  a  stand-sLilb  or  vUi*  hud  undiiri^ouc^  a  narcely  pt-recptibU'  iuen**** 

Thr  Bl:^4iylinua  pnsticum,  and  with  it  the  myopia,  in  eonsetinince  of  inliaBfl 
Jitraiii  fill  the  aceouimoi.latioti,  ctnumonly  rcjnain  undeveloped  till  tlu^  later  yeare  of 
manhood.     It  is  then  fn-quL^ntly  to  he  found  only  in  one  eye,  and  here  ^mitinK* 
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grows  to  a  very  considerable  size,  while  the  other  eye  preserves  its  entire  integrity, 
and  with  this  its  former  state  of  refraction-  Thus  it  happens,  that  in  many  cases 
we  find  in  one  eye  a  higher  degree  of  myopia,  and  sometimes  strabismus  divergens 
also,  and  in  the  other  eye  hypcrmetropia. 

The  staphyloma  posticum  and  the  shortsightedness  occasioned  by  it  may  become 
stationary  at  any  stiigc,  particularly  when  the  strain  on  the  accommodation  is  essen- 
tially limited.  In  general,  however,  we  can  say,  that  an  actual  condition  of  **  statu 
quo  "  of  the  affection,  especially  when  the  circumstances  are  not  favorable,  is  so 
much  the  less  to  be  expected  the  more  pronounced  the  elongation  of  the  ball  is,  and 
the  greater  the  dimensions  which  the  staphyloma  posticum  has  already  acquired. 

Moreover,  the  posterior  scleral  staphyloma  grows  to  extreme  degrees  but  very 
rarely,  without  actual  inflammation  of  the  posterior  internal  structures  of  the  eye 
having  manifested  itself  at  one  time  or  another,  and  having  led  to  real  altera- 
tions of  their  structure.  These  accidents  are  particularly  threatening  with  a  fitful 
increase  of  the  staphyloma  posticum.  They  often  announce  themselves  a  long  time 
lief  ore  by  the  appearance  of  the  spot  of  Mario  tte  in  the  field  of  vision,  by  the 
development  of  fixed  and  movable  scotomata,  by  the  incapability  of  the  eyes  to 
Ijear  dazzling  Dglit,  and  particularly  by  tlieir  incapacity  for  continuous  use,  by 
greater  injection  of  tlie  ciliary  and  retinal  vessels,  by  annoying  feelings  of  pressure 
and  weight  in  the  globe,  and  later  even  by  real  manifestations  of  photopsia  and 
cloudiness  of  the  field  of  vision.  They  always  lead  in  the  end  to  very  remarkable 
malformations  of  the  choroid  and  retina.  Intraocular  extravasations  of  blood, 
also,  often  accompany  them,  as  well  as  detachments  of  the  retina,  or  at  least  of  the 
vitreous  humor,  and  sometimes  also  cataract. 

rt  Bathymorphia,  esi)ecially  when  accompanied  by  extensive  posterior  staphyloma, 
has  still  other  bad  effects;  for  at  short  distances,  binocular  vision  requires  great 
convergence  of  the  visual  axes ;  that  is,  strong  action  of  the  internal  n?cii  muscles. 
But  in  bathymorphia  tlie  demand  on  the  latter  appears  to  be  much  increased  by  the 
fact  that,  to  attain  equal  convergence,  far  greater  lateral  motions  of  the  eye  are 
requisite  than  in  emmetropic  eyes;  for  in  myopes  the  axis  of  vision  meets  the  long 
axis  of  the  coniea  at  a  very  arute  angle,  or  it  even  cuts  the  cornea  at  a  point  out- 
side of  its  center  of  curs^ature  {Knapp^  Danders^  Schuermann),  and  sometimes  even 
so  far  to  tli:?  temporal  side  that,  on  fixing  near  objects,  the  eye  appears  to  squint 
inward.  Moreover,  in  the  elongation,  the  point  of  rotation  of  the  eye  is  relatively 
moved  forward  {Doyer^  Donders) ;  hence,  decided  lateral  motion  of  the  anterior 
pole  of  the  eye  presupposes  far  greater  motion  of  the  posterior  pole.  Consequently. 
the  opposition  to  be  overcome  increases,  and  the  excursive  power  decreases. 
(Seh}ierinann.)  The  internal  recti  are  often  unable  to  answer  this  double  demand 
on  them.  IL'nce  arise  asthenopic  diflicultiis,  which  the  patient  the  more  readily 
tries  to  avoid  by  turning  one  eye  outward,  because  in  this  forced  divf  r/^cnce  ho 
finds  a  way  of  removing  tlie  far-point  beyond  its  natural  distance,  and  thus  facilita- 
ting vision  with  the  fixing  eye.  (See  Strabismus,)  Tlius  we  see  that  muscular 
asthenoi>ia  and  extenial  strabismus  are  common  occuiTences  in  myopia.     (/Arr.) 

3.  The  myopia  dependent  upon  an  increase  in  the  convexity  of  the  lens  is  much 
less  important  in  every  respect  With  careful  us(^  of  the  eyes  it  may  entirely  recede, 
and  at  any  rate  never  attiins  a  high  degree.  Wlien  the  growtli  is  completed,  an 
increase  rarely  takes  place,  for  tlie  density  of  the  nucleus  of  the  lens  does  not  then 
favor  further  chani^e  of  form.  This  is,  of  course,  on  the  supposition  that  a  staphy- 
loma posticum  is  not  simultaneously  developed. 
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4.  Besidei  the  Bereral  aclual  causes^  the  chimgoa  m  the  Icni  and  mxipcks  (yUaA 
met  in  viiiaa)  accompanying  advanced  agie,  have  great  influ^iice  on  %hv  tsnxtwe  ol 
TOjopia.  The  increiising  d*.*Jisitjr  of  the  lens  leads  first  to  a  diimnutioti  of  tiie  fingi 
of  accomniodution-     It  causes  a  retrocession  of  the  ncarpomt. 

Indeed^  fluch  Hhorteaings  of  tb^  vifftiAl  fUitancfl  in  low  grafles  of  mjcrpm  o$%ljl  occur  whem, 
from  DeccflHity  or  iiioUKiAtk»ti*  tlie  iii<rh vidua!  in  tiootmuouBly  tanployed  with  iratall  ^bjecl*.  Tb 
pecedt^no©  of  the  near -point  b  gvmiindJy  first  rcniarkc^d  abo«t  the  fortieth  J«ar,  and  th«  *bi 
myope  may  be  obliged  ta  me  eo  rtvtx  gla^^ca  while  *t  bjfi  former  employiueiit,  oa  ttccotifit  of  tt 
ituir^iMem  the  aecewwry  amount  of  ftccomaiodfttmn^  and  miiat  bold  ev*i*  Ittrg^i-  obJ«t*  M 
■Qm«  diBtKDoe  from  the  eye,  in  order  to  sect  tbem  difltiacUy, 

Id  moditHn  and  high  degroes  of  myopia^  tb©  removal  of  the  nciw-poiat  thum  laowid  iaimfc 
leaHf  aad  bonce  if  tiBUaUy  \^r»  important,  beotuae  patii;at«  ana  rar«!ty  coutLnnonily  i^pkfd 
about  objeotH  which^  from  tboii  mlnatetieiiaf  muMt  h^  brooghi  near  to  the  near  spoilt  t  el  dM^ 
nigbted  eyB&  But,  nnd^f  sncb  mroumataQoos,  iLnother  dlHturbia^  element  Is  &ei|iHnlly  ift 
vis.,  the  dHmsiuo  in  ati^ngth  of  tho  mnftcle  of  juicijmuiodation^  in  high  de^«sa  of 
ataphyloma^  It  appeam,  an  a  rnle,  and  moat  ffequeDily  quite  earlj^  diuitig  youth.  It  | 
ooaaBionAlly  to  complete  pAraly«ia  of  aooijmmodabiDa.  The  dij&tuict  viBunl  djiit4Ui<»i  U  tli^ 
of  coarse,  hmtted  tc  the  short  hno  of  aoootnmodatioa  ooireaponding  to  the  distance  of  tlwitf- 
poiat,  aad  the  i^iatient  i»  obliged  to  inak«  umh  of  difToreat  conctkva  gla«a««  for  difTetcatd 
t£  be  wifihci  to  free  dearly, 

8ubw?qtiently^  in  old  ag*%  with  jirogntieeive  diminution  of  the  ran^e  of  i 
diitioTi,  the  flat! titling  of  tljc  nu^'kiia  of  the  lexis  becomt^  of  importiuicr^  mad  Ai 
fat't  that,  with  increasing  density,  tht^  vuriwus  layere  uf  tht*  k'lis  aoquire  a  txtan  em 
dfitdtyj  Le.^  the  nnmbi^r  of  the  surfaci^  ie  dimiiiishetL 

Tht*  result  of  this  h  a  duninution  of  the  natural  refractive  eonditiou,  ami  li 
increase  in  the  dktance  of  the  far-point  correspond in|j  to  it-  The  latter  wilh  ai 
equal  differt'uce  ie  naturally  m  much  the  slighter  the  giv^ter  thu  atate  of  rt*fra*-iioft 
was  formerly^  and  Uencj',  in  high  degrees  of  tihortisififhtednciss,  as  a  rukv  veryahgbl: 
hut  on  the  eontmry,  ui  buy  dr^rues  of  niyi>pja,  |Kirtif  iiLirly  \vln.-ii  dependent  iipm 
incretisc  in  convexity  of  the  ions,  is  often  suthciently  great  to  turn  tlie  refractive 
defect  into  hypermetropia.  Since,  however,  the  near- point  simultariL'oiLsly  recede, 
and  this  is  more  apt  to  oceur  since  the  muscle  of  accommothition  at  lust  participate 
in  the  senile  changes,  the  entire  clear  ninge  of  vision  appeal's  removed  from  theeje. 

It  is  self-evident  that  the  tUminution  of  the  state  of  refraction  which  rcfrulta  from  tht 
senile  changCH  of  the  apparatus  of  accommodation  is  far  surpassed  in  its  effect  l»y  that  of  » 
progressive  staphyloma  posticura  ;  that,  therefore,  by  its  existence  the  myopia  must  continiuIlT 
increase  in  spite  of  the  senile  involution,  and  the  latter  can  only  be  of  use  in  the  correspond- 
ing decrease  in  the  range  of  accommotlation. 

The  Treatment  must  tirst  attempt  to  check,  if  possible,  the  development  and 
increjise  of  the  myopia.  The  second  indication  is,  by  the  choice  of  appropriate 
concave  glasses,  to  compensiite  for  the  shortening  of  the  distance  of  distinct  ^-isioa 
And  finally,  by  prescribing  appropriate  conditions,  we  should  meet  tlie  dangers 
which  result  from  faulty  use  of  spectacles,  and  which  very  often  coutinu  the  patho- 
logical state. 

1.  The  prophylactic  treatment  must  naturally  begin  in  early  cliildhood,  and  be 
especially  carried  out  where  there  seems  any  existing  predisj)Oftitiou.  It  chiefly 
consists  in  shunning  continued  straining  of  the  eyes  for  the  purpose  of  seeing  at  verr 
short  distances. 

In  regard  to  this,  the  choice  of  children's  plays  even  is  of  importanca  Of  especial  importance, 
however,  is  their  mode  of  study.     Only  books  with  large,  coarse  letters  should  be  placed  before 
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•hlldren ;  ihej  ihovld  be  obliged  to  write  a  luge  hand,  with  heavy,  thick  strokes ;  drawing,  and 
with  girls  the  Iftaming  of  fine  sewing,  knitting,  and  eBpecially  the  so-oalled  ^*  fine  work,"  Aa,  are 
better  begun  after  childhood,  and  when  myopia  exists  they  shoold  be  ayoided  altogether.  It  is 
also  of  the  greatest  importance  that  children,  in  such  occnpations,  should  be  accustomed  to  keep 
the  object  fully  in  front  of  them,  so  that  both  eyes  stand  at  an  equal  distance  from  the  point  fixed ; 
furthermore,  that  they  do  not  incline  the  head  more  than  necessary  to  the  object,  whose  surface 
should  be  held  at  an  angle  of  f  orty-fiye  degrees  to  the  plane  of  the  face.  Hence  it  is  very  important 
that  the  children  should  not  sU  too  low  compared  to  the  object.  {Ftihrner.)  Besides,  it  cannot 
be  strongly  enough  urged,  that  in  occupations  requiring  strong  action  of  accommodation,  the 
object  be  sufKciently  illuminated.  Nothing  favors  the  development  and  increase  of  myopia  so 
much  as  compelling  children  to  read,  write,  &c. ,  continuously  in  dusky  places,  and  at  a  distance 
from  the  light  Children,  at  such  employments,  should  nse  artificial  light  as  little  as  possible. 
Finally,  the  oonUnuanee  of  such  employmeut  is  of  importance.  They  should  never  be  con- 
linoed  for  hours,  but  at  measured  intervals  interrupted  and  replaced  by  works  or  plays,  which 
make  no  demands,  or  only  moderate  ones,  on  the  apparatus  of  accommodation. 

By  a  suitable  and  regularly  oontiuned  treatment,  we  may  doubtless  hope,  in  a 
certain  percentage  of  the  cases,  to  repress  the  development  of  the  short-sightednesB, 
and  to  cause  a  retrocession  of  slight  increase  of  convexity  in  the  lens.  If  there  is  a 
disposition  to  batbymorphia,  we  can  scarcely  hope  altogether  to  avoid  the  develop- 
ment and  further  increase  of  the  short-sightedness.  Nevertheless,  the  most  rigid 
carrying  out  of  the  prophylactic  rules  appears  peculiarly  indicated  in  just  such  oases. 
For  it  is  ot^rtain  that  congestive  conditions  of  the  eye  exercise  a  most  evident  influ- 
ence on  the  further  progress  of  the  elongation,  as  well  as  on  the  development  and 
increase  of  posterior  staphyloma. 

The  hetU  potUion  of  the  body,  with  the  consequent  compression  of  the  abdominal  organs  par- 
tiealarly,  is  a  very  important  factor,  as  well  on  its  own  account,  as  because  its  effect  increases 
with  the  progress  of  the  batbymorphia.  This  does  not  cease  to  make  itself  felt,  even  when  the 
myopia  has  already  advanced  so  far  that  vision  in  the  immediate  vicinity  do  longer  demands  any 
•lercise  of  power  from  the  muscle  of  accommodation,  and  the  optic  axes  do  not  retain  their  con- 
vergence, since  the  patient  hss  learned  to  draw  off  one  eye  in  viewing  near  objects.  Hence,  we 
may  say  that,  in  decided  elbngation  of  ihe  eye,  causes  and  effects  move,  to  a  certain  extent,  in  a 
fiuilty  circle  *,  and  therein  lies,  at  least  partially,  the  cause  why  high  grades  of  batbymorphia  so 
NadUy  continue  to  progress,  and  finally  lead  to  the  worst  results. 

An  immediate  result  of  this  is,  that,  in  great  predisposition  to  elongfltion.  still 
more  in  already  far-advanced  batbymorphia,  as  well  as  when  there  is  a  posterior 
staphyloma,  prophylaxis  must  be  continued  beyond  puberty,  and  must  be  particular- 
ly important  in  the  choice  of  a  profession  or  occupation  for  life. 

It  is  the  duty  of  the  physician,  by  all  means  at  his  command,  to  prevent  individu- 
als with  decided  batbymorphia  firom  taking  np  employments  which  require  continued 
Tision  at  short  distance,  with  stooping  posture,  such  as  watch-making,  wood-engrav- 
ing, lithographing,  &c.,  and  even  tailoring  and  shoe-making.  The  pitiable  cases 
caoscd  by  such  mischosen  employments  appear  only  too  frequently  in  practice,  and 
these  are  the  more  apt  to  occur  as,  from  youth  up,  strongly  myopic  individuals  show 
an  especial  taste  for  such  callings,  and  consider  themselves  as  very  especially  fitted 
for  them. 

2.  It  is  vain  to  attempt  to  oppose  and  by  direct  means  to  cure  short-sightedness, 
or  rather  its  causes;  we  must  confine  ourselves  to  neutralizing,  as  much  as  possible, 
the  errors  of  refraction.  This,  as  is  well  known,  is  done  by  concave  glasses,  which 
throw  upright  and  diminished  virtual  images  of  all  objects  at  a  positive  distance, 
within  their  negative  focal  distance,  that  is,  he/ore  the  spectacles.  If  they  are  to 
answer  their  purpose  fully  in  the  minority  of  casea^  they  must,  by  a  correct  position 
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before  the  eve»  bring  to  a  point,  within  the  gbortcni^d  clear  viftnal  distanc*?^  upright 
Ytrtinil  imagta  of  objects  beyond  tht;  far  [K)iBt,  and  the  position  and  size  of  thU  tu 
tual  imiige  iniist  be  guch  tliat  tlie  sbort- sighted  ey^^  with  glassy,  bricg^  it  to  clew 
perception  under  nt^arly  the  same  exertion  of  accommodation,  and  ^  lUl  oeftilj  sbe 
ianie  visual  single  a,^  the  normal  eye,  mthout  glasie«,  brings  the  ttf*)^f  itself. 

In  low  and  medium  gra<iea  of  8hort-sjghtcdnc«$,  all  these  requirements  mat  \m 
complete! J Hatitsfled  pmctieallj  by  spectacleSj  whose  uegative  focal  dii^tanct>,  tnciv3ff4 
by  the  djiitaiice  of  the  glass  from  the  eye,  h  equal  to  the  far  point  of  the  Latter.  T* 
find  these  gbi^cs^  it  is  only  necessary  to  determine  the  fax  point.  Its  di^^tanoisi  Id- 
creiQsed  by  the  distance  of  the  glass  from  the  eye,  gives  the  fooal  leogth  of  thp  ^im 
nequired. 


Xf  the  gliLfl*  tift  oliosCTi  oorrectly,  the  ojtJ  lioforo  whioh  it  in  pUced  ommt  aeo  diAlaitl  «1 
onder  &  viBniil  ftagle  of  at  leftBt  fiye  mmut>eA  dearly  mid  dUtincily,  ^nd  \na»t  bo  in  a  coadttm 
to  read  ourreepandinglj  largo  teiit^tijpe  with  tho  imaal  flnoaoy.  An  thia,  however,  rottdic*  Ik 
choice  of  too  fltrotig  a  glase  poBnible  it  will  he  weJ]  to  make  trial  of  »omewhat  w«Ak^ 
for  objcctn  at  a  greater  dlntAaf^,  The  weaken t  glasa  which  adioitfi  of  il  clear  «nd 
recognition  of  diatant  objectst,  would  then  be  the  most  iiutable.  A  large  e:icperieii««,  atf» 
over,  makes  it  socni  prodent  to  Increase  somewhat  the  siis  of  the  angle,  il  #.,  to  chi90M«l|i^ 
which  eioeed  a  JJttie  the  generally  adopted  aiie^  ainoc  othenvia*  we  come  "ft^y  f rcquflollf  ^m 
glBABfj9  wh!(^h  are  found  to  be  too  ntrong,  at  Srst  ikXe  at  Itssi  tf ouhlesome,  and  may  &itttly  <M 
become  injurioufi  by  cAnmhig  a  deioand  fur  greater  quotas  af  accommodatioii^ 

If  tbc  gli^HA  which  Gonected  exactly  the  error  of  refraction  ooiitd  he  plaocd  in  the  tt^tbd 
center  of  the  eye,  tho  eye  would  «h!C  at  aoy  diata^ace  with  the  H«m^  ataontit  of  aecmrtniculiiwa 
aa  an  emmetropic  eyc^  and  the  ext&  of  the  imagt^  would  be  the  lame  in  hoth.  But  the  mo^- 
^ury  distance  of  the  gtata  from  the  optical  center  of  the  eye  changes  theae  relftUona  aoHqaovbil 
and  aometimea  makes  itself  felt  in  a  very  unpleaajint  Enannern,  Beaides  thia^  it  hAppeai  1^ 
tho  relation  of  the  amouDtB  of  accommodation  and  convergiaiice^  which  b^a  beoome  «taUuM 
from  practice^  uiidt-rgoes  considerable  dif^tur banco  by  the  correcting  glaaa^  la  fact,  ihe  eje 
ArmiMl  with  the  glaflH  muHt  eiiiplny  a  ctirtain  amount  of  accommodation  for  all  objecta  aitia^ 
at  short  dii^tanccH  beyond  the  far-poiiitn  wliilet  without  frhe  correcting  glajta  it  can  emplot  Ibi 
ooiTt:ftjwjtidin]|;f  ikTTKiuiit  of  d(.mv«rge(joe  with  Complete  relaxation  of  the  mujicle  of  acJXiBiiai>dr 
tion.  Tiieso  die^turbance^  of  co-ordination  are  felt  very  much  in  many  ea^ei^  and  iindtir  oeraji 
circiimfltanceH,  in  difliciult  change  of  co-ordioafcion,  and  in  vcrj'  eenPiUve  eyea  may  reqiiii* 
temjKirary  t.'omUnation  of  concave  glasscji  with  wt'^k  priams,  the  baflo  directed  ontw«ik 
and  which,  therefore,  dcmatLd  aa  increaaed  amonnt  of  convergence  for  any  di^itance  of  titt 
object. 

In  the  name  way  the  hitjhfr  f^rtides  of  myopia  may  best  be  neutralized  by  ^hksacfi 
whi^^^  focal  length,  increased  Ijy  tht^ir  distance  from  the  eye,  equals  the  far-jioiat  i^f 
the  latten 

But  in  these  e^'^ca  a  complete  correction  of  the  faulty  refraction  is  rarely  adrta- 
tageous.  For,  with  strong  ghjusscs,  their  distance  from  the  eye  makes  a  great  difFff* 
cnce,  and  causes  a  very  sensible  diniJBution  of  the  retinal  images,  even  if  the  glaw* 
be  properly  chosen.  Besides  tliis  we  have  the  increasing  deviation  of  ra\?B  that  fall 
obliquely,  and  a  cumscqucnt  distortion  of  the  images  of  objects  lying  to  the  sdft 
These  deviations  are  ao  annoy  in  tj  that  very  abort -sighted  persons  usually  pnpfer  to 

wear  glah^js  tiial  <il\;  iv;ititiVcly  Luu  Wcuk.       Tiiuy  I^jIk^^kj  sliaip  pcl\;upliuii»  t»i  diBiouk 

objects  so  as  to  obtain  distinct  vision  for  nearer  points.     If  they  occasionally  wish 
to  see  distinctly  at  a  distance,  it  is  better  for  them  to  use  opera-glasses. 

We  not  uncommonly,  however,  hear  very  near-sighted  persons  complain  of  the  ineflBcicncy 
of  the  ordinary  opera-glass.  Usually  such  patients  can  assist  themselvea  by  using  their  correct- 
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ing  glass  with  the  opera-glass,  and  therefore  make  their  eye  likewise  emmetropic.  In  ladies, 
who  do  not  regard  the  wearing  of  glasses  with  favor,  the  evil  may  be  remedied  by  adding  to 
the  eye-piece  of  the  opera-glass  a  concave  glass  of  the  refractive  value  of  the  correcting  glass ; 
or,  better  still,  by  increasing  the  refractive  value  of  the  eye-piece  itself  by  that  of  the  correct- 

Ixig  glass.     If  —  ^-  were  the  refractive  value  of  the  correcting  glass,  and ^  that  of  the 

ocular  of  the  opera-glass,  then  —  -^-  — J  = J-  would  be  the  desired  refractive  value  of 

the  new  ocular,  and  o  the  radius  of  curvature  of  both  its  sides. 

Much  less  suitable  are  the  so-called  Steinheil  glass  cones,  which  are  solid  cones  of  glMs, 
•b<mt  an  inch  long,  with  a  slightly  convex  anterior  surface  and  a  strongly  concave  posterior 
surface,  which  act  like  the  Galilean  telescope.  These  were  in  use  as  early  as  the  beginning  of 
this  century  under  the  name  of  the  Stdpsel  opera-glass,  but  have  been  abandoned.  Their 
advantage  consists  mainly  in  their  small  size,  which  admits  of  their  being  worn  in  the  form  of 
■n  eye-glass  attached  to  a  string  round  the  neck,  in  the  head  of  a  cane,  etc. 

In  many  cases  of  shoi-t-sightedness,  where  we  require  to  enlarge  the  retinal  images  some- 
what, and  at  the  same  time  completely  correct  the  error  of  refraction,  opera  glasses  are 
▼ery  valuable.  Those  are  likewise  an  old  invention,  as  a  small  collection  of  them  was  found 
mmong  some  old  rubbish  at  the  Vienna  optician's,  Fritsch^  and  neither  the  latter  nor  his  gray- 
haired  predecessor  knew  anything  either  of  the  creator  or  inventor.  These,  like  the  glass 
cones,  are  constructed  upon  the  principle  of  the  Galilean  telescope,  have  all  an  anterior  convex 
•orface  of  9^"  radius,  and  a  posterior  concave  surface  with  very  varying  radius.  The  difference 
of  the  latter  and  of  the  thickness  gives  to  them  the  most  manifold  positive  and  negative  focal 
lengths.  These  can  be  easily  computed  for  every  arbitrary  refractive  value,  according  to  the 
formnlsB  of  Stampfer  or  Oatu$.    According  to  the  latter  the  focal  length  ^  of  such  a  glass 

would  be  ^  ~—  ;  in  which  f  =  -^— ;  f '  =  — ^*^V  ;  e=  — ,  and  n  represents  the  refraction 

in  passing  from  the  air  to  the  glass,  r  the  radius  of  the  anterior  convex  surface,  r*  the  radius 
liar  the  posterior  concave  surfiioe,  and  d  the  length  of  the  axis  or  thickness  of  the  lens. 
If  we  choose  ri  and  r^,  then  from  the  above  formula  the  thickness  necessary  for  a  definite 
iooal  length  ^  may  be  computed,  and  in  case  we  choose  these  and  one  radius,  the  other 
radius  necessary  for  a  definite  focal  distance  ^  also.  The  position  of  the  two  principal  points 
B  and  E  i ,  as  well  as  that  of  both  foci  F  and  F  i ,  are  given  by  the  following  formula}  :— 

The  distance  of  the  first  principal  point  E  from  the  anterior  surface,  and  that  of  the  second 
principal  point  from  the  posterior  surface  are  both  to  be  measured  forward,  since  E  possesses  a 
negative  value.  On  the  contrary,  the  distance  of  the  anterior  focus  F  from  the  anterior  sur- 
face of  the  lens  is  to  be  estimated  forwards,  the  distance  of  the  posterior  focus  F  i  from  the 
posterior  surface  of  the  lens  backwards,  and  then  a  negative  value  would  be  given  for  them, 
where  the  distances  are  to  be  taken  in  the  opposite  sense.     As  a  means  of  control  we  must 

F-E  =  F,— E,  =  9;  E— E,  =ne  — e(f -f  f,) 

f  +  f.-e 

As  ooeflScient  of  increase  m  we  have    m  =  -^=^    ^         in  which  p  denotes  the  distance 

♦  -p        <P 

of  the  object  from  anterior  chief  point  B  and  p  ^  the  distance  of  the  virtual  image  from  the 

poaterior  principal  point  Ei. 

In  case  both  eyes  are  myopic  but  are  of  different  refraction  (Anisometropia), 
we  should  as  a  rule  choose  for  each  eye  that  glass  which  changes  the  myopia  to 
emmetropia  and  which  consequently  calls  for  an  equal  amount  of  accommodation 
in  both  eyes  for  an  equal  distance  of  the  object  Where,  however,  the  difference  in 
the  refraction  is  very  great,  and  binocular  vision  is  evidently  present,  the  diflference 
in  the  size  of  the  images  becomes  very  annoying  by  the  use  of  different  glasses,  fuUj 
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correcting  each  mde,  and  tlua  indeed  Xo  such  a  degree  that  the  pati^mt  mudi 
prefers  t\ie  former  condition  of  affairs,  T^'hcTe  ihfi  pcTt^optionfl  of  tlie  oiic  cjo  wm 
less  clear  and  distiDct  In  couseqaenee  of  this  dbt urbioioe  sjmptonM  flomdillMi 
make  their  appearance,  aimiiar  to  ivh>it  (iccitrs  ttfUir  xmng  too  fitrong  »ghm}  fbt 
condition  bucomea  insupporiuble  to  the  tnyopi-,  or  ho  lenm^  Xo  diverge  AMUCwhit 
with  the  eye  in  question  and  to  suppress  its  vis^ion  iu  looking  at  a  di?^tancr.  IPF* 
may  to  some  extent  obviate  this  uic^jnvenience  bj  only  partially  correctiisg  tht 
error  of  refraction  of  the  more  ahort-sighted  eye^  or  at  any  rate  of  the  eyo  i^hidi  ti 
lees  used  in  ^t?ing  at  a  distance,  that  is,  by  placing  l>efore  it  a  ^e4ik^  g!stM,  lail 
thns  reducing  the  difference  to  a  less  disturbmg  amonnt 

Many  believe  that  /li  is  the  largest  adnii^ible  difference  in  Ute  refractiine  Taloei 
of  the  two  glos&ea  used  for  binocular  vision  (Boad^rn).  In  geueral  this  tmj  br 
correct,  still  we  meet  with  eo«JUgh  cases,  where  with  indubitable  binoculitf  tite 
much  greater  diffcreiices,  ^V?  i^;  ^t'cl  even  more  arc  not  only  borae,  but  pruve  i«j 
advantageous  and  pleasant.  Hence  in  the  one  case  the  admisaibility  of  a  catah 
difference  cannot  in  advance  be  theoretically  gaii^aidj  hut  it  mn^  alvmji  h 
decided  by  the  trial 

It  is  not  adVlHAble  Ui  chootre  the  Tolddle  ^<iLir»&f  thai  i«,  to  giv&  ^laMM^m  whomei  fociaa  U  tbat 
half  ihe  difr^rouoe  o£  thi;  two  fa;r  pointsv  Bach  glftssea  btq  too  weak  for  ooo  «ye,  ftad  too  "iB^ 
fi>f  th«  othtir. 

As  a  general  rule,  hinocular  s}>eGfcwifiB  ahonld  be  used  even  when  the  eocotid  191 
is  incapable  of  function,  or  at  Itsu^  doe«  not  set  in  dktant  yisioii ;  for  mtiiuKtilir 

gpcctaclcH  are  not  eawjly  retained  in  the  nght  position,  as  they  s!u)nld  lie,  if  thty  art 
to  fulfil  their  indicationa.     Of  course  the  frames  must  be  carefully  ninde, 

Heace  eyo-g1aBse<  are  le^  to  be  Tecommcnded,  Thcj  arc  only  suited  for  shght  degr««flf 
myopia,  where  the  orrora  ariBing  from  faulty  poBition  of  the  glasses  will  tn?  ^li^ht.  They  but 
also  be  used  when  the  patient  is  disinclined  to  wear  spectacles,  and  is  eatistieil  with  occawonal 
clear  glances  at  distant  objects.  If  concave  glasses  arc,  however,  used  for  a  long  time  or  con- 
tinually, they  should  always  be  in  spectacle  form. 

Spectacles,  with  spring  clasps,  which,  throughout  their  length,  press  closek  to 
the  side  of  the  head,  and  consequently  hold  firmly  witliout  pressing  more  on  one 
point  than  another,  are  the  best.  Of  coin-se,  these  clasps  sliould  Ix;  the  stronger  the 
hcaWcr  the  glasses,  that  is,  the  greater  the  short-sightedness  to  be  neutralized. 

This,  however,  has  its  limit,  since,  with  the  strength  of  the  clasp,  the  weight  of  the  spec- 
tacles, and  the  pressure  which  certain  parts,  especially  the  bridge  of  the  nose,  must  soppon, 
increases.  This  circumstance  proves  that  spectacles  are  generally  not  proper,  when  the  indi- 
vidual is  obliged  to  make  very  quick  and  extensive  movements  of  the  body.  8i)ectacle8  which 
would  remain  firm,  under  such  circumstances,  soon  l>ecome  unbearable  from  their  pretHare, 
But  if  the  spectacle  is  movable,  the  vision  is  greatly  disturbed-  Very  short-sighted  personi 
are,  therefore,  not  suited  for  riding,  leaping,  «fcc. 

The  spectiicles  should  stand  near  to  the  eye,  in  order  to  reduce,  as  much  as  posri- 
blle,  the  deviation  of  the  size  of  the  retinal  images.  Especially  necessary  is  this  in 
high  degrees  of  short-sightedness,  where  strong  glasses  are  used.  Still,  the  approach 
must  never  be  so  great  as  to  let  the  cilia  touch  the  posterior  surface  of  the  glass, 
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the  latter  would  soon  become  dirty  and  useless  for  sharp  vision.  In  very 
pcomineDt  eyes  this  often  becomes  quite  troublesome,  and  absolutely  prevents  the  use 
«f  appropriate  glasses. 

The  axes  of  the  glnsses  and  the  optic  axes  should  fall  in  the  same  direction,  or  at 
only  inclose  a  small  angle,  in  order  that  chiefly  central  rays  may  reach  the 
b  through' the  pupil,  and  the  deviations  produced  by  the  prismatic  form  of  the 
•utonial  parts  of  the  s;»ectacle  may  not  have  a  chance  to  act  This  requires  that  the 
^bnea  be  well  centered,  that,  when  the  spectacles  are  in  use,  their  middle  points  bo 
'flaeed  opposite  the  pupils,  and  the  surfaces  of  the  glasses  stand  perpendicular  to  the 
ynlonged  optic  axis  or  visual  line. 

A  glass  is  ctni^rsdf  when  the  vertical  points  of  both  curved  surfaces  are  directly  opposite  each 
«ttMr,  and  sufficiently  in  the  middle  of  two  curves,  that  is,  are  every  where  at  an  equal  distance 
ft«a  the  margin  of  the  lens.  This  centralization  requires  numerous  and  costly  instruments,  also 
^Intcrity  and  great  care  on  the  part  of  the  maker.  This  centralization  is  most  easily  accomplished 
^  r^mmd  glasses,  and  is  much  more  difficult  when  the  glasses  are  to  have  the  popular  ov<U  form ; 
•nl  glasses  are,  therefore,  quite  frequently  badly  constructed,  and  should  only  be  bought  of 
tostworthy  opticians;  otherwise  there  is  no  objection  to  them,  only  they  should  be  large  enough 
tieever  the  pupils,  even  during  extensive  lateral  movements. 

If  the  middle  points  of  the  two  lenses  do  not  stand  opposite  the  pupil,  it  may  be  easily  seen 
All  only  such  rays  can  arrive  at  the  retina  as  have  passed  through  a  lateral  portion  of  the  glass, 
m  all  the  other  rays  have  been  absorbed  bj  the  iris.  A  lateral  portion  of  the  glass,  bounded,  as  it 
,  by  the  pupil  lying  behind  it,  acts  on  the  light  passing  through,  like  a  prism  with  curved 
It  deviates  the  rays  toward  its  base,  that  is,  toward  the  corresponding  margin  of  the 
glaas,  aod  this  deviation  is  the  stronger  the  greater  the  refractive  angle  of  the  prism,  that  is,  the 
-MiUBgei  the  glass.  Hence,  this  error  is  less  marked  with  weak  glasses,  but  makes  itself  more  felt 
wtk  strong  glasses ;  for  the  images  falling  on  the  retina  appear  blurred,  or  else  deviate  altogether 
tnoB  the  visual  line,  and  require  a  degree  of  convergence  of  the  optic  axis  inharmonious  with 
ths  seooDimodative  condition  of  the  eye.  This  disturbance  of  the  developed  conditions  of 
■eeommodation  often  shows  itself  very  quicky  by  the  appearance  of  muscular  asthenopia,  and  can 
lot  be  long  borne.  Moreover,  the  difficulty  is  greatly  increased  when  the  surfaces  of  the  glasses  do 
•ol  stand  perpendicular  to  the  visual  lines,  as,  with  the  size  of  the  angle  of  incident,  the  deviation 
vhiek  the  rays  acquire  through  the  prismatic  form  of  the  margins  of  the  glass,  increases. 

Hence  arises  the  necessity  of  giving  to  the  bridge  of  the  spectacles  a  length  cor- 
retponding  to  the  average  of  cases,  and  a  horizontal  position.  Therefore,  before  the 
duylce  of  spectacles,  it  must  always  be  decided  how  fur  the  vertical  points  of  the 
two  oomea  stand  from  each  other,  when  the  patient  looks  at  the  distance  for  which 
he  is  to  wear  the  glasses. 

In  practice,  however,  very  accurate  decisions  are  not  necessary,  as  the  spectacles  are  not 
ilways  used  for  one  single  distance.  With  the  change  of  the  distance  the  angle  of  convergence  of 
fts  visual  axes  changes,  and  hence  also  the  distance  between  the  vertices  of  the  two  cornea.  To 
■roid  error  entirely,  fhe  centers  of  the  spectacles  would  have  to  approach  and  recede,  according 
titht  distance  of  the  object,  but  this  is  not  practicable.  It  is  only  necessary  that  this  difference 
Aosld  not  pass  a  certain  limit  This  limit  is,  for  weak  glasses,  €xUtuivt\  for  strong  glasses, 
!r,  but  M  aU  cases  limited  enough  to  render  the  same  glasses  unsuitable  for  great  and  small 


To  reduce  the  prismatic  deviation  to  a  small  amount,  the  surfaces  of  spectacles 
nwd  for  distant  vision  must  stnnd  in  the  same  vertical  plane  before  the  eye.  If  the 
ipeotaoles,  however,  are  to  serve  for  short  distances,  the  glasses  should  incline,  cor- 
n^onding  to  the  angle  of  convergence  of  the  optic  axes;  the  bridge  must  then 
fanibe  a  bow,  with  a  posterior  convexity  in  the  horizontal  plane.    The  spectacle* 
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glaeaes  must  be  ground  from  T€fry  dean  and  perfectly  cdorlisM  mirror  gt  erjsHI 
glBm 

Bnhlitet,  crarkit^  ffawft^  and  of  ctjotb*  a]  bo  iipotB  of  dirt^  have  th*'  winmi  efTr^  <m  tkf  ci^A^ 
noB6  of  tli'  ifcrceivtd  imiLge^fi ;  for  the  difTuBC!  light  nctitig  on  the^  ptyiduc^*  ttiHtjd  Kt^*^<^  *Ufii 
lay  themfHfJvc^  over  th«  injagcn.  ThcreforG,  while  the  ppeotikola  arc  not  iicing  iiumI,  tli^  nlMPtJI 
Ih?  kiipt  id  fiiiitablc  eii«8fl.  Fioe  linen  Hbould  be  it«ed  for  cl&amiif  Iheni ;  fihjimulA*  *k)it  lud  tkf 
adrnntAge  of  ftoftoL^a,  Imt  -wihi^i'fi  lotig  yMed,  It  beooine»  fntt^,  ttud  doc«  dot  aiiuwcr  ibr  | 

^pwtocleii  we  Uflitally  numb^rnl  iLccording  t^i  the  le'ii^li  of  Lbeir  foctiH.  Ast  &  r&k,  Uie  i 
bor  cxpreiMfi  the  fQC4*l  length  m  incbpn,  eo  fcbftt  a  gU»H  ol  10^  20,  10,  6, 5t|,  hoA  ao  nura^  i 
f6ca«4  Hrncc  (Tpcc!tfiLo]e«  of  the  aamo  number  vary  in  difTerent  oanstriea  according  to  Uk  lm$ 
meaiiure  In  URe.  Fame  optioiauis^  however,  nnmber  their  gl&aae«  oti  WhoUj  uadetMrtiikut  wl 
Bonietimei*  very  arbitrwy  prineiplea. 

Ordinarily^  coneare  glasacK  are  grooud  bi-ooncave,  more  rarely  plmDo-4&ciix.eBYe4^  FoimAJ^ 
fxinrex-ooQuaTG  or  prritfapic  gluiws  wefc  ver}'  popular^  finoe  their  ipherioftl  fonu  wat  liM  W 
caotte  Ihe  devuLtion  to  be  leu  felt. 

Me  tall  with  dea^  polish,  i»  the  he«t  material  tat  «pecta£f@  frame»  ;  botrs  ftnd  tortoAarAJ 
«Fe  lighter^  but  «icfa  frainea  readdly  tOJ^  and  ao  alter  tbe  position  of  ibe  glmmmmm  |o  lb*  «|e. 


The  asf*  af  suitable  glflsaes  is  not  of  itself  jnjunous ;  but  ci?rtiiiii  ] 
iiiu>it  Iju  obi^*rYed  in  their  use.     Unsuitable  «**  of  gljuie^efs,  evon  wlu^n  thej  Btb^g^ilrit 
anftwer  tbe  reijuire^tnents,  is  quite  eertaiu  to  incnittae  the  eYil  itiicl  to  cxcvte  » laterf  * 
iajuHouj  ciit^nmstances. 

In  medium  irnd  high  degrees  of  shortsiglit^^nefts,  if  tbt.'  imtii^nt  ha«  hlllbAli 
worn  nD  frlnf^ses  or  else  much  too  wiiik  oncs»  and  if  the  rvlfttive  aceoTiimixlfttiofi  > 
defective,  the  Kudden  diiiturbanee  of  the  det*i>-rooted  ndaiionii  of  cooridiu»tic*  * 
not  tincomnionly  the  source  of  asthenopia.  In  these  CBseB  it  is  well  at  tint  ^ilf 
|)aKiidly  tu  nf^iitralize  the  mvopifi  and  ^nduallv  to  inrnvii^c  ti»  the  fuHv-c%5rrrctuf 
glftflscfi,  according  as  the  relations  between  the  aceommodatiou  and  conx^T^sui 
change. 

It  is  an  im])()i-tant  rule  never  to  use  spectacles  for  distances  icithin  the  limit  of 
clear  vision  ;  for  since,  with  amcate  glasses,  the  focal  distance  of  divergent  rays  is 
always  shorter  than  the  distance  of  the  ol>ject,  by  the  use  of  glasses  for  objects 
lying  witliin  the  far-point,  the  requirements  of  accommodation  are  considerably 
increased.  Tlie  muscle  of  accommodation  which,  with  tlie  naked  eye,  could  remiii 
at  rest,  or  would  liave  to  make  but  littJ  •  exertion,  must  now  exercise  considerable 
force  to  bring  and  retain  the  lens  in  the  curvature  corresponding  to  the  distance  of 
the  virtual  image.  The  accompanying  overburdening  of  the  muscle  of  accommo- 
dation, and  tlic  consequent  disturbance  of  the  developed  conditions  of  associations, 
usually  quickly  excite  asthenopic  difficulties,  and  by  continued  misuse  of  the  spec- 
tacles, cause  a  true  asthenopia,  and  one  very  difficult  to  cure.  Besides  this,  the 
overburdening  of  the  muscles  of  accommodation  causes  congestion  of  the  eye,  whidi 
gives  one  of  the  most  active  pathogenetic  factors  for  progressive  development  of 
bathymorphia,  also  for  quick  development  and  increase  of  posterior  staphyloma, 
and  indirectly  even  for  inflammatory  processes  in  the  deeper  parts  of  the  eye,  which 
again  may  lead  to  complete  loss  of  function  of  the  organ.  If  the  glasses  arc  strong, 
or  are  improperly  placed  before  the  eye,  these  bad  results  progress  more  rapidly  and 
lu-gently,  and  the  spectacles  become  most  injurious. 

Therefore,  in  low  degrees  of  myopia,  spectacles  should  only  be  used  for  distant 
vision.  The  case  is  different  when  the  far-i)oint  sinks  to  less  than  ten  inches:  then 
concave  glasses  can  not  always,  ^Wthout  injury,  be  laid  aside,  even  in  near  \-ision, 
in  reading,  writing  and  similar  employments,  since,  for  clear  vision,  the  object  muA 
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m  approached  rery  near  to  the  eye ;  which  not  only  presupposes  very  great  car^ 
mrgence  of  the  optic  axes,  as  long  as  binoculai  vision  exists,  but  also  renders  neces- 
■ly  great  stooping  of  the  body  when  the  position  of  the  objects  is  not  readily 
With  this  in  yiew,  it  is  well,  in  far-points  of  less  than  10  and  more  thnn 
I  in  employments  where  the  objects  can  be  removed  to  12  or  more  inches, 
;  injuring  the  clear  vision  of  the  myope,  to  recommend  glasses  whose  focus 
I  a  few  inches  beyond  the  far-point  Such  a  rule  seems  particularly  advisable, 
■I  absolutely  necessary,  where  the  range  of  accommodation  is  relatively  very 


neoretically  the  indication  is  to  choose  glasses  which  made  the  same  amoimt 

I  aooommodation  necessary  for  the  distances  in  question,  as  in  the  emmetropic  eye. 

,  however,  would  be  fully-correcting,  and  these  prove  as  a  rule  too  strong  for 

I  unaccustomed  to  glasses,  as  they  disturb  exceedingly  the  relations  of  co5rdina- 
If,  however,  we  consider  only  the  latter,  and  if  wc  choose  glasses  which  cast 
tte  virtual  images  of  the  objects  in  question  exactly  in  the  position  of  the  far-point, 
tte  patients  then,  as  a  rule,  find  them  too  weak,  and  while  using  them  are  unsatis- 
ild,  whilst  a  slight  demand  upon  the  muscle  of  accommodation  usually  proves  very 
•graeable. 

Hie  necessity  of  such  a  choice  of  glasses  appears  especially  in  musicians,  who 
ut  obliged  to  hold  the  notes  at  a  fixed  distance,  about  18-30  inches  distant  from 
flbeye. 

In  myopia  of  less  than  6  inches'  far-point,  the  patient  should  use  glasses  that  are 
Ido  weak.  Hence,  he  can  use  the  proper  glasses  for  near  objects,  and  generally 
docs  ao  without  injury,  as  he  usually  places  a  second  gloss  in  the  form  of  '*  eye- 
ffamT  before  his  spectacles  when  regarding  distant  objects. 

The  refractive  value  of  such  an  eye-glass  may  be  easily  computed  from  the 
formula — ^ — J  =  — J,  in  which/ is  the  focal  length  of  the  glass,  ^  that  of  the 
two  glasses  taken  together  or  of  the  completely  correcting  glasses  and  g  the  desued 
focal  length  of  the  eye-glass.    There  results  namely : — 

i  — 14.  i- 

g  —      p^t- 

i.  The  periods  of  progressive  growth  of  posterior  staphyloma  require  particular 
attention.  As  long  as  this  has  not  become  st^itionny,  the  above- defined  rules  must 
be  followed  very  carefully,  and  any  overburdening  or  cause  of  congestion  of  the 
eye  ahould  be  most  carefully  avoided.  If  the  disease  appears  to  be  advancing 
rapidly,  the  above  rules  no  longer  sufiice ;  then  absolute  rest  is  required,  if  wo 
would  arrest  the  process. 

Above  all,  it  is  necessary  to  entirely  give  up  any  employment  that  strdns  tlie 
»ra,  as  reading,  writing,  &c.,  and  to  protect  the  eye  from  dazzling  light,  and  i)ar- 
ficnlarly  from  strong  contrasts  of  illumination. 

6.  The  »eniU  changes  in  the  eye  deserve  great  attention  on  accoant  of  the'r  in- 
ineoce  on  the  length  and  position  of  the  clear  visual  distance.  They  increase  the 
ezpenditure  of  accommodation  for  distinct  vision  at  short  distances  lying  within  the 
hr  point,  in  proportion  as  the  near  point  recedes  from  the  eye.  The  result  of  this 
b,  that  the  former  customary  employments  of  the  myope  now  overburden  the 
nmscle,  and  may  endanger  the  eye.  The  myope  then  aids  himself^  to  a  certain 
Bitent,  by  increasing  the  distance  of  the  object ;  but  when  this  increase  has  gone 
M  fitf  aa  the  nature  of  the  employment,  or  the  size  of  the  necessary  visual  angle. 
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p«-rmita,  the  habitual  etuployment  must  b^  gltren  np^  or  vpecUclea  ii»H  ^«id 
itiruH-^  virtual  images  t^f  the  object  at  tlie  most  co(iveiiieii£  dieloj^oe,  nearer  tn  m 
fur  point  of  the  myopic  eyt?,  1 

111  i«rtc  grades  of  myo^iiat  when  tb©  plycct  mu&t  be  hrouglit  near  to  tho  eye  ii 
b  frequently  necessary  to  uae  weak  ocinvci  gla^^esj  whit-Ji  tlirow  tiprighi  «jik;TjBd 
virtual  ijnag^s  of  the  oUjccis  lyiu|^  within  their  foen?»,  beyond  tlie  ^iBi&no«of  tk 

rrbjCRt, 

Bot  in  AtV^  grades  of  near-«ightet!iiesi,  in  whi^^lif  ra  above  advi^,  tmam 
gioaira  are  iii^ed  for  n^^r  YiBion,  it  bccomts  necea^^ary,  iuslead  of  tlie  ipectick*  fof- 
mmly  nnad,  to  ohooeo  ttsakir  ones,  in  order,  by  ihte  means,  to  increafie  tjie  dJ4t>iic« 
of  the  virtual  in:iagef  the  distance  of  the  olject  remaining  the  Bame.  If,  Uter,  tk 
diittar.c^e  of  the  far  p{>int  movea  o$  the  apectad^a  n^  for  greater  distance  mai 
be  excbanged  for  others,  wl^oie  foena  answera  to  that  of  the  last  far  pnuL  Iiitii 
Uigliai^t  de^n-ee  of  myopia,  in  irhloh,  a^  a  rale,  too  weak  glasses  are  u:^  a  cliaafe 
of  glares  is  rarely  need^, 

€.  Id  cases  of  myopirt,  where,  in  looking  at  near  objects,  hmocular  t  taioo  u^ 
and  the  iinpo^sfbility  to  ^fft^^t  the  convergence  of  rhe  optic  ajccs  neoes^aary  fur  e«rl«i 
employ  meats,  or  to  keep  it  up  long,  shows  itself,  prij^matio  (or  so-called  disseciii^ 
gla&ses)  are  indiunted.  (See  Treatment  of  AatheDopia*) 

fa  high  degriMis  of  s!iort'^ighU-dn^si9,  whi?re  tU?  demands  i>Q  Ibe  mtem^  recti  &re  ilinfii 
ccsaive^  it  is  aI  pr&seat  AdTtned  oot  to  awiiii  ibe  (^ccurroace  of  ulbcDppia,  but  from  Lbpflf^^ 
a4«  priimatlfi  ItIosaoa,  and  if  these  da  not  aaswcr  the  purpose,  la  lay  back  the  esteni4l  ] 
muscle^  in  order  to  forwtaU  the  btt^  eWecla  as  tnucb  ii»  possible.    It  is  also  thowgbl  tint  I 
tanoLomy  has  a  beDeBclii!  influenec  ot)  th(^  subacqucut  coun^  of  th^  bath j morphia,  and  miif  * 
pr«Yent  itft  idmnce.  {Gra«ff.)    But  ou  Hie  wbole  it  ia  bcttc^r  to  postjtone  cpcratiug  till  it  t 
abaolutely  ^ecetisary.  (See  A^h^vt&pia.) 

We  cajiuot  AuSLoicutly  caution  against  itmh  tttt  uadartaking.    la  ease  ire  ooiUd  bjt 
it  r^iUy  put  &  etop  to  the  progrejii  of  the  muii  trouble;,  %h.e  gam  would  be  pJI  too  devrlj  b 
hy  diaturbauccs  in  thp  power  of  projection,  and  by  the  consequent  unavoidabla  cidwioaof 
thfi  ouf!  eye  from  binocular  (tingle  vifiion. 

AuthaHtie*,— S^f//irfyi7,  Sitiuiij^sberichia  der  Wiener  k.  Akad.  der  Wis*,  XVL  Bd,  1SS.& 
201  et  Hf.Tj.  OpLith.  IL  S,  :i;;;-;(t"p(i,— /Ajiiffrrs,  a.  f  O  IV.  l.  S.  cwn,  ct  t^ccj  ;  Vl.  l.  S.  07,  ^\] 111, 
\T.  %  S.  ^>1U,  et  froq.,  IX.  1.  S.  U)5,  laVl^ ;  Aaouiil.  det  Rcl  u.  Ace.  Wieu.  ISf^n  Is.  rid 
aeq. — Ed,  Ja^tjir,  Einstdlungi^ti  de?  liioptr,  Apparattft  Wien.  ISt.U.  S.  25,  et  seq.  —  ^/'i*K'r,  kl 
VortriiaeT  I'faff.  1!B(X).  S.  31,  et  seq— /jfwrff ,  Lebrb,  dtr  Oplith.  I  Brannfichwciij.  ISVi  8.23^ 
22S.—(^raefe,  A.  f.  O.  IL  1.  S.  100,  111.  1.  8.  ;>\W ;  kl.  Montbl.  lb*xi.  8.  ;i'>,''>^;a»,  TSti").  >.  .^- 
Burow,  ein  neuea  Optometer,  BerUn,  ISIJ;^,  Uelier  die  Reiheiifolge  der  Brillenbrennweit^n. 
Berlin,  1804;  A.  £.  O.  IX.  2.  S.  22S,  XIL  2.  S.  308.  kl.  Monatbl.  18l>3.  S.  ^^.-N'bnholt:, 
Beschreibung  einea  Augenspiegels.  Berlin.  1851.  S.  38. — Schirtiijfjtr^  Vorlosungin  iibtr  den 
Gebrauch  des  Augenspiegels.  Berlin.  ISCA.  S.  58. — Schuerman^  Vijfde.  Jaarl.  Verfilag.  L'treclit 
1864.  S.  1.  ;  kL  Monatbl.  1864.  S.  92,  m.—Knaj^p,  A.  f.  O.  VI.  2.  S.  l.—Duyer,  Derde  J;iarliiJ<b- 
Verslag.  Utrecht.  1862.  S.  209. — DomUr's  Anomalien,  etc.  S.  339. —  Vh':ir?to»r,  Zesde  Jaarl 
VersL  Utrecht.  1865.  S.  97.—Bo/tm,  der  Nystagmus,  etc.  Berlin.  1S57.  S.  4(1— AWr,  dw 
Krankheiten  des  Augcs.  UI.  Prag.  1^56.  S.  238.— 7/  Cohn,  deutache  Klinik  ist'/j.  Nr.  5,  kl 
Monatbl.  1866.  S.  188, 195.  —  Cramrr,  Het.  Acoommodatievermogen.  Haarlem.  185^1  S.  141,145, 
U(j.—Fahrne7\  Wicn.  Jahrb.  f.  Kinderheilkunde,  VI.  S.  151-168;  kL  Monatbl  1^6«1S.1S9.- 
Giraud-TeuUm,  kl.  Monatbl.  1864.  S.  316,  318  ;  Congress  intern,  d'ophth.  Pari.«i.  ISO-).  P.  1<^3.- 
Ze?irnder,  kl.  Monatbl.  1866.  S.  1-17,  203.— /at^aZ,  nach  Burow.  A.  1  O.  XIII.  2.  S.  3(^.- 
//a(M«,  Pagenstecher.  klin.  Beobaohtgn.  Ill  Wiesbaden.  18»j6.  S.  102.— /Jfvr,  I^lire,  v.  ^ 
Augenkrankhciten.  II.  S.  653,  (>54.— 7^<?m<c,  Schmidt's  Jahrbiicher.  134.  Bd.  S.  217.— '^r*7>, 
kl.  Monatbl.  1869.  S.  227.—Schw€igger,  Gottinger  Nachrichten  1870.  Nro.  9.—//.  Cohn.^ 
Monatbl.  1867.  S,  357;  1868.  S.  49;   Untersuchung  der  Augen  von  10.060  Schulkindern.  U^ 
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B67;  Berlin.  Med.  Woohensohrifi.  1867.  Nra  50;  1868.  Nro.  ^.—Ainaiaux,  Congrbs 
L  d'ophth.  Paris.  1868.  &.  IBO.—Pagenstecher,  kl.  Beob.  HI.  8.  lQ2.—CocHu8,  der 
■niunns  der  Aooomxnodfttion.  Leipzig.  1868.  B.  67-109.— JE'd.  Meyer,  kL  MonatbL  1869. 
L— Dobrowolaki  ibid.  1968.  BeiL  S.  3,  93,  141,  175,  181,  20i.'-Afauthner,  Lehrb.  d.  Oph- 
lowopic  a  161,  lW.--KaUer,  A.  1  O.  XIIL  2.  B.  353.— Liebreich,  ibid.  Vm.  1.  S.  261. 
•<fer,  kL  MonaUbL  1868,  S.  87.— Tfoim)iu,  CentralbL  1869,  No.  56.— Zo^fMrwr,  ibid.  S. 
•^chumanfiy  Experimentalantertachimgen  Tiber  die  Baufehler,  etc.  Leipzig,  1869. — ^Noyei, 
IT  for  Augen— and  Ohrenheilkde.  L  S.  154. 


II  y  p  t!  r  m  e  t  r  o  p  1  a . 

Symptom B.^The  thief  BjmptoniH  of  tlik  disease  are  the  loweriog  of  the  nbl^\ 

tUm  below  wlitit  isj  raJknl  tho  normal  rA\n\  that  h  to  eay  the  removal  of  ^bpft^l 
|.Hiiut  fiom  pudilivu  infinity  to  n  imgniWt^  distance^  and  a  consequf^t  iual>ilitT^J 
tho  i?ye  to  unite  conveTgcnt  rays  iato  tlietinct  imagas  on  the  retina- 

Hypcimetropi*  U  tb»t  conditknn  of  the  eyeball,  in  which  its  ftntcrcHMJfiterioir  tliimHAil  J 
U>a  *hmt^  nud  faencs  the  fo«ufl  of  it«  diiiptric  ByHtem  u  fittiuted  bebmd  tbi^  Uyer  of  ti?di«il  | 
Gonm  of  the  t^%m».—lJotififT». 

i.  Thf}  diftance  of  the  far-point  may  vary  in  all  negative  valuta     Still  hip*- j 
nit't.ro[jja  in  only  of  fcigiiiiicance  in  practice  whon  th«  n*f iBrtion  reach r*5  a  vttj  Itff 
di'grL*t*,  that  IB,  whf'n  tht?  fur  point  i»  ajyprciached  to  within  a  few  feet  of  the  e^THfd 
tiic  optic  axiti  elongated  poKttriorly* 

For  measuring  the  disitancc  of  the  far-puint,  we  gtncj-aljy  content  i 
practice  Willi  iiudin^  out  the  rttfongt'st  convex  Jen^s  which  placed  imnm 
ln'fi^rtj  the  eyp,  n^nderw  stm  jjoi^iblc  thi?  cleaj  and  diwtincrt  ■virion  of  di^statit  otsj«ftJ 
itiidcr  a  vifiial  angle  of  5  minutt^.     The  focal  length  of  this  gla^^  dimini^uti  t^J* 
distance  from  %hi*  eje,  gi%"ca  the  deaij^d  distance  of  the  far-point «  and  it*  rvdpfccd  I 
Trtlue  the  degree  of  hypermetropia. 

It  is  evident,  that  by  such  a  procedure  the  exact  state  of  refraction  caanot  kj 
found.  The  rclatioua  cjf  c!0-ortli nation  between  the  ciliary  and  converging  mil 
(to  not  iidtJiii  of  a  toni|jlete  rt' luxation  of  the  muscles  of  ucc<miuioiliithm  ni  *j 
pa  ml  hi  position  nf  the  visuul  lines.  The  lens  moreover,  which  in  hyptmietRijJrti 
iiuiint;iiivi'd  linintiiniptcdly  in  a  ceitain  deijrec  of  cunvixity,  iviih  iuMjlialinl  fl*s- 
tii'ity  dijes  not  iihvay^,  evrn  ^f  ever,  i^prinr;  Inukto  il#  natnrul  shsij  r,  l  vi  n  wUu  ll* 
cilitiry  unisfle  i^  roiophti^ly  nhixed  ;  ami  lln^cfore  th<'  n'friulinti  n  iheuu-  M'nii^l<li 
iircri'ih'^tHL  hi  order  to  ilitinijioe  coiTcetly  rlu'  Inw  d'tstiouv  vT  the  tiir-^ijiiut  to  ifl 
H]i]iri).\iiuatr  dr|xm%  it  is  thtnfon-  iinli^pnisjihh^  in  tnlly  relHX  ihe  nmsrk' of  ar- 
rrHiuMiHlation  for  some  time  l>y  rcprattid  iiL^tilhitious  of  a  j>tniuy'  t^olutiuu  of 
i{ti'i>|iiof. 

y  at  this  cjsiunmttHciii  thci  pupil  In  widdy  diUti^d,  the  gWi^  i^hotfclij  lie  emori'iL,  ei4*«p** 
jpart  till-  ftiit^  ot  iJjo  iiinlinaiy  iinyfil ;  uthtTwite  tJH'  e.3  iiinii'trj  uf  <<nrv;ituir'  *'i  tU^  ei Tiita  **^ 

\i  na  showft  itntlf^  fiml  imiiairt*  \i>iion.  Opttuntttpr^  van  unly  be  upiaJ  Vrinu  ISh.v  ju*-  luaduiil* 
rn'f^j^rfi  to  t^uTSuti  jt(.'*;iitivL>.  iH*tant!t'«p  They  give  i5vca  leh>  rt4iahlu  ri'ifiuh±^  tliJtn  in  ^njmesrtf|a» 
&n<[  nivoiiia.  The  <>jvthEk)nii>Pc>.ipt'  reniltTR  gooil  t^ervice%  ]iroviik'(l  thjit  tin'  [xiIl^'l'U'  uf  11*^0- 
iiMHlait'hi[i  uf  tht  i^yi?  riLarnini'tt  in  ]>:iraly7,erJ  I13'  n^ydrifitic!*^  attd  the  r^ton^uri-  t^idtwp  Elif  ****^ 
1*1  Uh  iiwii  iiC{:ofi]iiH«il:itIon  whih^  ujiin^j  tht  iivtilrtuiitiit.  If  iii  il''l|,^  li  *^j  (S+v  ivl  i.\aiunc<!  A 
i^  hy\ft'tm*iUi\\t\ix  uml  liftJuitiiJimlatt'L]  for  r*  or  </  tlic  exaTJomii^^  eyr  B  ly  iri  44»*  ot  *  hirat* 
niimiVUTitUnj^  ijiirmr  S  S  will  ohtam  n  ilistitjct  mmgr  of  tht'  funUiiii  ni  A^  it  tt  ii/vi*mirirt!*i''< 
IK  1''"  in'  ftff.  The  di^titricr?  of  tJit-  far-point  fif  the  eye  A  then  npjHiurs  itn  ^"  ^i^r  I'f  iisi  f^j-'M-  ^  f 
luyHplL?  eye  H  eaii  tiiituriiJiy  uhtiiiii  hy  ti  HJniple  ilUinH  lift  ting  miiiMr  a  iji  f  dt?  arij^fr  of  A  ti&ly  | 
whf^M  tfiii  1^  hyjiirTnK'trriiiii.'  in  a  hi-^h  decree.  If  Lowi-m-t  H  vttu:  1:1  J,-  :li  ij-'jitL-  hY\'^- 
m<'tr(ti)i(\  tii(  n  A  must  he  hyjuTmctropic  in  a  sli«,4it  degree,  in  onkr  th:ii  the  tuinias  of  t"< 
livtter  Hhould  he  distinetly  seen. 
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I£,  however,  the  illummAting  mirror  is  combined  with  a  correcting  lena,  and  therefore  the 
amination  he  made  with  the  upright  image,  these  restrictions  are  done  away  with  and  the 


Fig.  108. 


-A— 


focal  length  of  the  glass  necessary  for  distinct  vision  combined  with  the  known  accommodation 
.'  tf  the  eye  B  furnish  the  necessary  factors  for  the  computation  of  the  refraction  of  A.  The 
I,"  llwiiiiili — J[:=-f  ^ — J^  here  again  holds  good,  in  which  a  signifies  the  accommodation  of  the  eye 
.-'iB^p  the  focal  length  of  the  lens,  and  a  the  accommodation  of  the  examined  eye  A  plus  the 
^'diilBiioe  of  the  mirror.     If  the  eye  A  (Fig.  109)  were  accommodated  for  g  and  B  for  o,  then 

voold  a=^  and  a^oh ;  a  concave  lens  would  then  be  necessary  for  distinct  vision.     When 


Pig.  109. 


kowever  A  is  accommodated  for  o  and  B  for  .7,  a  convex  lens  must  plainly  be  employed.  In 
«Me  B  is  absolutely  hypermetropic,  the  formula  takes  the  form  i= ' — J[,  and  a  convex  lens  is 
Moessary  under  all  conditions. 

T^e  magnified  condition  in  which  the  fundus  of  a  hypermetropic  eye  compared  with  that  of 
II  emmetropic  eye  is  perceived,  is  also  of  some  value.  In  the  inverted  image  the  relative 
■largement  is  a  considerable  one,  particularly  (5  :  3  :  :  6  :  1,  Schweigger)  when  the  hyper- 
Mtropia  depends  upon  a  flattened  construction.  It  moreover  increases  as  the  dlHtanco  of  the 
glMs  from  the  eye.  In  the  upright  image  it  is  very  slight,  especially  when  in  the  main  equa- 
tiaaUie  i»  appears  diminished  {Mauthner^  Schweigger). 


[See  Appendix,  for  more  extended  remarks  on  examination  ^vith  the  upright 
image]. 

2.  The  near-point  may  lie  at  cither  a  positive  or  negative  distance  from  the  eye  ; 
iKDce  the  dist^incc  of  distinct  vision  is  sometimes  interrupted,  again  it  is  negative 
tfiroaghout  its  entire  length. 

We  q>eak  in  the  first  case  of  a  facultative  hypermetropia,  in  the  latter  of  an  abso- 
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lute  lif p<^metropia,  without  there  hmsig  tlivftby  nectdssnrfl^  diffiEreixt  tltgrem  d 
hypermctropia  dt^grsatcd,  since  the  pOBitkm  of  tli*?  ix(^r&rpoiiit  dqjmd*  Of*l  oily 
upon  thcT  minimum  rcfrjtctiou  but  alao  upon  the  exl^'iit  of  ili«  nukgf;  <*f  actomiuodi- 
tion»  and  consequently  a  liypprnietropia  of  equal  v*ilu(?  iiuij  1ms  fC>pt«W9it«d  a»  f«ad* 
tiUiTo  und  ubsiolute.  This  will  Im;  Im^I  n*ndor<'d  jntflligible  bj  placing  o  RumWof 
rfisra  of  negative  refraction  by  the  side  of  ouf  nn other,  and  adding  t-o  \^^d\  a  filled, 
differtjuce,  kf  Vif»  etc. ;  that  iit  to  say,  ascxirtaiuing  the  maxjiumn  refraction  i>j  flid' 
rangt!  of  accciminodatiou,  and  out  of  tliii  the  near-point 

MoruovtT,  we  then  see  immediatclj  that  cases  of  refmction  of  a  low  degrirgif^ 
with  normal  or  even  increas#id  range  of  aecommodation*  dtf(tan€es  of  th(!  neiir-ptmiti 
which  are  unt  very  e&&entiallj  distinguished  from  normal,  and  that  a  hyperai^-'tfrsp^ 
with  a  liighly'iucrt4is<.Hl  range  of  acconimodation  may  liavc>  a  diorter  di^tumx^  ^if  ik 
near-jKfiiit  than  an  emmettope  with  the  normal  range  of  accommodation. 

Ucnendly^  a  relative  hyiK?rmctropia  is  akci  distinguished.  By  the  latlijt  vu  ijei- 
der^tjuid  a  hypennetropiaj  in  wliichHho  near-poLut  can  only  l»€^oome  poaitivr  ^Ita, 
the  ntr&  of  vision  crosa  in  frtint  of  the  point  fiited  (Zhndfrtt)  ;  in  otiier  wonk,  nba 
tlio  eye  gives  up  binocular  yision  and  »qnjnU  inward 

In  order  to  ascertain  the  position  of  the  neAT-point  it  10  smfilcietit  in  faeuU^iH 
hyfjerrnetropia  to  make  use  of  the  1  procedure  propo^d  for  the  same  purpuii » 
myopia^  namely ,  the  determining  of  the  MuallcM  (xi^ti^'e  dietonee  at  whidt  Uit  Qi 
is  in  a  condition  to  see  objects  under  aji  angle  of  tive  minutes  clearly  and  dii^tiflrtlj. 
Ill  absolute  hyjjemietropia  a  convex  lens  correi^ponding  to  the  distance  of  tbr  ^ 
point  must  be  plac(*d  before  the  eye,  and  then  the  &hortPHt  distance  mea^nn^l  is 
wliich  clear  and  distinct  perceptions  niay  still  l>e  obtained  with  this  glai^  Ttm 
this  value  imd  from  the  focal  length  of  the  glass  in  use,  the  distajice  of  the  Ttrtrzil 
iniftg*?  may  easily  be  reckoned^  and  by  sti  la  tract  ion  of  tlie  distance  of  the  g 
the  eye  we  know  the  poaition  of  the  near-point 

3.  Objects  and  virtual  images  that  lie  within  tlie  distnnce  of  clear  rkioo  aif 
sharply  and  clenily  scfn  by  the  hypermetropic  eye  a&  by  the  cmniefcropic;  stilL 
must  brini;  uUu  pluy  uimli  liii;ti.T  ainnnnts  of  acrnnunoibirion.  and  }iv  is  luTiCe 
Liislh  full;iikilt  ami  bis  range  (kf  surtonuuuLlatiun  wunld  thvu  ovi^rhtt^])  rbe  ni>n]jil 
which  is  fh(im  iit^y  the  ciist^  iu  young  persons,  wlio  Uusy  tbem^iclvt^s  f^^r  a  bngihaf 
time  with  ?>mull  objects,  mid  heuce  exercise  their  accuiiniiodation  strnngW.  Tbe 
ueceswiry  qn^>ta  of  aceommndHtion  for  20  and  for  in  unites  of  niwisure  i^  iutuimftio- 
pi  a  with  nuit^e  of  accounuodation  of  L  v^i  ^  and  correspondingly  h,*  Iu  Iijikf' 
iii{'1ro}pin— ;', .,  and  witli  a  rrmge  of  aceomniodation  ^  llie  ijoottis  of  EiecornmodatiiJii 
for  20  and  HI  units  of  nn'x^ure  would  Vjc  f,i  and  ^..^^ ^  ;  in  hy]H.'niU'tropiji  —  -V.  aod 
with  a  nnigf  of  acconnnoduLion  \  they  would  Ije  -;■)  ^^^^  i.-}>^'.-  li^  byjHTinrtmjft* 
^  i^^r,  and  with  a  nmge  uf  accommodation  i  for  dLstimcc  of  'iiu  und  H*  unitirf 
nieii,'!>nrp,  quotjis  of  aeconmiodation  of  ^7:^7:  ai^d  I  would  be  neecKsnry-  Dbjettfiioi 
virtual  lujngi  ;*  lying  beyond  the  line  of  distinct  virion  are  universally  the  mere  ^ 
ilistinct.  the  Ijirgi  r  llie  circles  of  dUpert^ion  meeting  tbt"  retina  :  that  is,  iJiP  wider 
the  j^iipil  eiueI  tile  great  it  the  di^^tance  Ixbiiul  the  retina  at  which  tlie  ray5  of  \vi\3L 
pji^^hiLi;  the  dirriitrie  ap[>aratit.%  come  to  a  focus* 

But  inasmuch  an  the  circles  of  (lisperfiion  are  far  less  influenced  by  this  latt^er  factor  (from 
cauRC'H  ahove  mentioned),  than  by  the  diameter  of  the  pupil,  especially  as  long  as  the  lens  exist* 
as  a  condensing  niediuni,  the  hypermetrope  acquires  tolerably  clear  ]>erceptions  of  oltject'sU'iEg 
far  within  his   near-point  in ^>o>i7j jv  distance,  by  partially 'ortrj/*^,  and  as  much  as  p<.S!uble 
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—till  tiim  the  papO,  and  thoa  peroeptiUy  inoreasing  his  dear  vUaal  diatanoe  by  a  oonaidera- 
hli  anurant  in  a  poaitive  direction.  He  ia  acoastomed,  therefore,  in  examining  near  objects,  to 
HWk  aa  the  myope  doea,  and,  if  poaaible,  so  to  pUce  himself  that  the  object  and  the  eye  may 
ht  ilaNn^y  iUuminated.  By  the  exeroiae  of  the  mazimam  of  his  power  of  accommodation 
AiB,  not  only  ia  the  differenoe  of  the  posterior  converging  point  lessened,  bat  the  pupil  is  more 
,  and,  when  he  can  no  longer  change  the  size  of  the  circles  of  dispersion,  he  seeks  to 
a  their  action  by  bringing  the  object  near  to  the  eye,  since,  in  inverse  proportion  to  the  dis- 
t  of  the  object,  the  visual  angle,  and  hence,  also,  the  bright  nucleus  of  the  circle  of  disper- 
,  and  hence  the  latter  dvercomes  the  indistinct  contours.  By  continued  practice, 
I  power  of  doing  away  with  circles  of  dispersion  is  often  acquired,  so  that  it  is  not 
^n  to  find  young  patients  with  hypermctropia,  who,  with  the  naked  eye,  read  medium,  and 
■NB  very  fine  print,  aew,  Ac.,  provided  they  can  illuminate  the  eye  and  the  object  sufficiently 
iteontnct  the  papiL  Where  the  illumination  is  weaker  and  the  pupil  more  dilated,  the  diffi- 
W^  of  adjustment  becomes  more  evident,  and  may  even  go  so  far  that  absolute  hypermo- 
bopea  find  difficulty  in  going  about  alone,  in  dim  twilight,  or  irather  dark  rooms. 

4.  It  18  also  important  to  note  here  that,  not  unfrcqucntly,  in  high  degrees  of 
fittmltaticej  and  almost  always  in  high  degrees  of  ahsoluU^  hypermetropia,  there  is 
■Biked  diminution  of  sharpness  of  vision.  With  increasing  age,  this  progresses 
i  more  rapidly  than  it  does  in  emmetropia.  This  \s  partly  explained  by  the  fact 
,  cm  account  of  the  relative  distance  of  the  posterior  focus,  the  retinal  images 
■  mnallcr,  partly  by  a  deficient  development  of  the  sensitive  parts  of  the  eye. 
important  fact  is,  that  in  high  grades  of  hypermetropia  there  is  almost 
«lwBjB  an  asynunetry  of  the  cornea  and  lens  {Dondera). 

Can«?a — Hypermetropia  may  be  the  result  as  well  of  a  shortening  of  the  axis  of 
fte  globe,  as  of  decrease  in  curvature  of  the  separate  refracting  surfaces,  or  of  a 
dimiiiiition  in  the  refractive  conditions  of  the  lens. 

Iliis  is  seen  directly  from  the  main  equation  ^=n,  «tfi.  ^,  where  the  length  of  the  axis  of 
Hm  ^be  ia  represented  by  siti.  0,  and  the  relations  of  refraction  and  curvature  are  represented 
ly  the  factor  n. 

1.  Hypermetropia  really  often  results  from  a  defective  form  of  the  eye-ball, 
apedally  an  abnormal  shortening  of  the  optic  axis.  This  defect,  the  so-called 
"lUt  formation,"  plathymorphia,  is  often  congenital,  and  frequently  hereditary 
(AL  Jaeger),  Where  it  reaches  a  very  high  grade,  it  shows  itself  very  markedly 
bj  the  deep  position  and  actual  or  apparent  smallness  of  the  eye. 

Ob  careful  examination,  the  lateral  portions  of  the  eye  are  found  to  be  more  strongly  curved. 
Ia  opposition  to  the  state  in  bathymorphia,  the  globe  has  grown  more  in  width  than  in  length ; 
il  q^pears  pressed  together  from  behind  forward,  that  is,  flattened  antero-postcriorly ;  and  the 
•  chamber  is  often  much  contracted.  This  depends  upon  an  increase  of  convexity  oc- 
l  by  the  constant  eflfort  at  accommodation,  or  perhaps  also  on  the  advanced  position  of 
Helena,  and  causes  the  cornea  generally  to  appear  somewhat  flatter.  An  acitial  flattening  of 
Ik  eomea  ia  not,  however,  one  of  the  peculiarities  of  hypermetropic  (plathymorphic)  eyes. 
te  the  contrary,  in  high  grades  of  congenital  hypermetropia,  where  the  cornea  is  smaller,  it  is 
i  more  strongly  curved.  {IJondtr*. )  At  the  same  time  the  optical  vertex  of  the  cornea 
i  always  displaced  inward.  The  axis  of  vision  and  the  long  axis  of  the  cornea  inclose 
afK  greater  angle  than  is  the  case  in  emmetropes.  Not  unfrequcntiy  they  even  cut  the  cornea 
m  fax  inward  from  its  center  of  curvature,  that  when  they  are  parallel,  the  eyes  appear  to 
^oint  divergently  (BondUrs),  and  the  motion  outward  of  the  axis  of  vision  is  much  limited. 
^jStkmerman. )  It  is  uncertain  whether  hypermetropia  is  accompanied  by  a  slighter  curvature 
rfthe  erystalline.  (Domlera.)  It  is  said  that  decided  plathymorphia  is  accompanied  by  shal- 
hm  oifatta,  and  consequently  the  entire  countenance  hai  a  flat  appearance.     {Dondert,) 
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Hie  Tttngc  of  aceommodfttiou  oppears  in  this  totm  of  h^pennetrapim  tctt  ollcn 
mark^dlj  increaaed  in  ycimg  individualsv  far  suqiflisiies  \  and  erea  reftdia  |.  Tlik 
ftiould  not  excite  anj  tjurprisc,  as  in  hypermetropia  Ihp  eiljafx  muaclc  is  from  child* 
hood  rary  atrongly  brought  into  play,  and  the  circuliur  libeis  cspeciMll^  ftdlT»  )i 
iccotnmodatiot)  are  generally  excessively  developed.  Under  iticb  circumitaDCti 
^  cftwsa  Qc;cur  sufficiently  often,  m  which  the  mnge  of  ftocodimodation,  in  ^pttf  of 
youth  and  great  acti^nty  of  the  ciliary  muscle,  Bcmrcdj  reaches  i,  and  b  erra  ooo- 
aidernblj  Itiss.  It  eeenia  that  it  h  exactly  in  theee  cases  In  which  a  convfvgvtit  <»• 
biMiiuB  IB  threatened.  Still  the  duninution  of  the  range  of  accommodation  i*^  axAa 
«ueh  eibting  clrcnmatancps,  by  no  mpans  always  a  it^al  one,  biit  often  in  Ina  a 
apjMirent  one^  since  in  pmctict?  wy  take  into  account  uiuaUj  not  the  rrflllT  mn* 
extreme  mmimiim  refractian»  ijut  rather  the  minimiim  refraction  maaife^  in  piat 
ielisni  of  the  visual  lines. 

Another  consequence  of  this  morbid  condition  is,  that  the  mngr  of  aceomm^ 
tion  in  the  aame  individual  varies  according  to  time  and  cirCTiitistmnrec  Thi 
inanift^t  distance  of  the  far^point  U  dq)cndont  fa  well  upon  mngc  of  rclMtTtUr 
eommodation  as^  upon  the  occupation  of  the  indiv'dnal  and  u]>ott  the  gmteror 
alightcr  elasticity  of  the  lens:  it  m  one  after  prolonged  n^  rniothcr  sflff  pi^ 
longed  efforts  of  the  ciliary  muicle  to  obtain  near  Tiaitm. 

A  further  coaeeqtieoe^  of  the  iJefeefcive  dct^rmmfttioa  of  the  dtfltaiiMi  ef  tfa*  te^-poenl  vlte 

apparent  rarity  of  bj,i>Drnii>troi)ijL  iu  youth.  Acoording  to  etfttLsfioat  mr^ti^tioo*  (ff.  (Mil 
myopU  (ippcaTft  ia  ehildtea  Atifl  j'ouug  p«rsoii£  four  timea  bb  oftfU  a«  hypena«trd|ti^  tta 
oalctilatiooa  were  Umlteci  solf ly  to  iiidiriduald  who  trcre  »t  fiohoal^  mail  who^  Uintfof*^  tall 
oaaaed  the  lena  io  uHatoe  &  greater  uomiitUf^  by  grtAt  imd  coDtintsmii  ao0Oia]|iod«1ii&  i*4 
who  might  perimps  ha^pc  acqnirtid  a  staphylonm  pontic imi.  With  IhiA  view  a^tcA  th^  cikubi- 
■tEDCc  that  the  number  of  hypermctropcft  and  th*j  degree  of  the  error  of  refrmction  fiwj  «ioi» 
DO  increase  durmg  the  {>eriod  of  study ^  but  inoreaied  rapidly  after  tctrajJiatloii  of  Acho'>l-Iii& 

3.  Another  cauftc  of  hyperractropla.  which  has  hitherto  attracted  but  littl<ii* 
tcntioiiT  Vi(^^  in  the  congenital  abnormal  Aatne^  of  the  cornea,  and  perhaps  uf  ik 
leng  also  {Doiiiltr^}. 

Difoinutions  of  convexity  of  the  rllffi^njnt  uurfacea  of  the  dioptric  appar^tav  la  wm^isam 
•ilio  acq^iiired,  InaAmueb,  however,  a6  the  eiirvature  m  then  alway«i  very  irregiiiju'^  th«  fftfk 
willi  be  nut  HO  much  liypermctTopia,  but  rather  irregular  astt)$matl4ta  with  far^aighUdnaBi' 
the  basis.  Under  thiB  h^iad  eome  thfiiie  eaaei  of  tiatti.-uiu^^  of  the  eoruca,  n'hicb  result  frcn^  the 
ehrinkage  of  cicatrices,  and  those  of  diminution  in  the  volume  of  the  lens,  which  uj»ually  aiwe 
from  the  retrogressive  metamorphosis  of  partial  cataracts.  In  hypermetropia  of  the  Utter 
kind  the  range  of  accommodation  is  always  reduced  to  nothing. 

3.  A  further  very  frequent  soiu-ce  of  hypermetropia  is  cataract  oi>eration-'j,  or 
anything  that  removes  the  lens  from  tlie  optic  axis.  The  hyi)ermetroi)ia  thus 
caused  is  always  absolute  and  of  a  high  grade,  tlie  negative  distance  of  the  far-point 
is  very  short,  so  that  convex  lenses  of  very  .sliort  focus  are  required.  The  variation 
between  different  cases  depends  mostly  on  differences  in  the  natural  forms  of  the 
eye.  In  very  myopic  eyes,  the  hypennetropia  caused  by  aphakia  is  usually  le^ 
than  one-fourth ;  in  other  cases  it  is  over  that  amount.  Under  such  circumstaniYS 
the  power  of  accommodation  is  entirely  lost.  Cases  may  occur  now  and  then,  where 
eyes,  that  have  lost  their  lenses,  retain  the  power  of  seeing  ol)jects  at  diffrrfnt  dii- 
tances,  with  a  suitable  lens,  or  wnthout  one.  But  this  depends  on  an  unusual  asnn- 
mctry  of  the  cornea,  on  a  very  marked  regular  corneal  astigmatism.  {Dondrrg.)    This 
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may  'be  assiste^l  l»y  a  very  narrow  pupil  and  the  cultivated  power  of  snpnressing 
circle?*  of  dispersion.  These  cases  of  such  excellent  vision  are  relatively  very  rare. 
As  a  rule,  besides  the  loss  of  accommodation,  there  is  a  decided  diminution  of  sharp- 
ness of  vision,  which  is  caused  by  the  frequent  occurrence  (»f  opacity  of  the  posterior 
capsule  and  yitreons.  after  the  extraction  of  the  lens ;  sometimes,  ulso,  by  irregular 
carvatnre  of  the  cornea. 

4.  Moj't  frequently  hypermetropia  is  caused  by  the  senile  degeneration  of  the 
lens — that  is,  by  the  flattening  of  the  orystaline,  accompanying  its  increase  of  consist- 
ence and  the  consequent  increase  of  the.  regularity  of  the  density  in  the  different 
layers.  These  very  peculiar  physiological  circumstances  always  show  themselves 
first  by  a  decrease  of  the  extent  of  accommodation,  also  by  a  removal  of  the  near 
point ;  the  simultaneous  lessening  of  the  natural  refractive  condition  of  the  eye—that 
b,  the  removal  of  the  far  point — is  hidden  by  involuntary  contracti()n  of  the  muscle  of 
locommodation.  It  requires  the  powerful  action  of  mydiiatics  to  render  it  evident. 
In  eyes  that  have  been  TiormaZ-sighted,  it  appears  as  if  there  were  only  a  question  of 
an  nnomaly  of  accommodation,  of  a  lessenii<g  of  the  distance  of  clear  vision  from  a 
simple  increase  of  the  distance  of  the  near  point;  that  is,  of  a  condition  which  was 
formerly  described  as  far-sigJttednesa  (presbyopia,  in  the  strict  sense  of  the  word). 
With  increasing  senescence  of  the  lens,  however,  the  error  of  refraction  becomes 
evident  and  increases  mure  and  more ;  while  simultaneously,  on  account  of  increas- 
irg  opposition  of  the  lens  to  accommodative  change  of  form,  and  finally  on  account 
of  senile  decrease  of  strength  of  the  muscle,  the  extent  of  accommodation  diminishes 
in  more  rapid  progression.  The  apparently  ^ur^  error  of  accommodation  is  always 
more  prominent  than  the  actual  affection,  which  is  a  hypermetropia  combined  with 
I  decided  limitation  of  accommodation.  (Sou  Course,)  According  to  the  axiom :  a 
fotiori  Jit  denomination  the  great  frequency  of  cases  from  this  cause  justifies  the 
original  designation  of  this  error  of  refraction  as  hyperprabyopia. 

The  Course  and  Results  vary  greatly  according  to  the  cause  of  the  affection. 

1.  Decided  plathymorphia  is  rarely  observed  in  babes.  It  usually  begins  in 
childhood,  and  increases  gradually,  as,  with  the  growth  of  the  body,  the  disproportion 
between  the  dilferent  diameters  of  the  eye  increases.  {Ed,  Jaeger.)  On  the  comple- 
tion of  growth,  however,  the  form  of  the  eye-ball  appears  to  become  settled,  and  a 
ftirther  decrease  of  the  refraction  appears  to  depend  solely  on  increased  density  of 
the  lens,  and  hence  to  accompany  limitation  of  the  accommodation. 

Still,  it  not  uncoraTnonly  happens  that  the  far-sightedncsB  caused  by  the  shortness  of  the 
eyeball  suffers  a  diminution  in  degree  during  the  period  of  youth,  the  state  of  refraction  there- 
fore increases  or  myopia  may  even  result.  In  some  cases  with  further  growth  of  the  globe  the 
disproportion  between  its  separate  diameters  may  be  done  away  with,  or  the  shortness  of  the 
spticml  axis  may  be  comx)enBated  for  by  increase  of  curvature  of  tlie  cornea.  As  a  rule  the 
reason  of  the  increase  of  the  refraction  is  without  doubt  the  increase  of  convexity  of  the  lens 
QKised  by  the  prolonged  efforts  at  accommodation,  together  with  the  greater  development  of 
the  circalar  fibres  of  the  oUiary  muscle,  but  particularly  the  acquisition  of  a  staphyloma 
postionnL 

The  shortness  of  the  eyeball  very  often  (in  61  per  cent,  of  children  manifestly 
hypermetropic,  IT,  Cohn,)  leads  to  convergent  squint,  since  the  amount  of  accom- 
modation necessary  to  near  vision  is  more  easily  set  up  and  maintained  under  forced 
attempts  at  convergence.  In  many  cases  it  merely  amounts  to  giving  up  binocular 
i  vision ;  one  eye  ii,  as  it  were,  neglected  with  the  binocular  part  of  its  field 
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of  v^oji,  Qxe  portion  ot  tbc  rctinti  in  qm^on  bee&mc^  more  and  mom  bloated  k 
pamflticmi  Uxl  fintUj'  becomes  cntirelj  inonpable  of  §ncT  powrm  of  i>ercept]OD. 

WhiB  thi  bodf  has  completed  its  growtli,  8ucb  <?Til  effects  ai^  acaxttljlobe 
fciirp*!.  Later  in  lift^  hyiKnoctropes  are  subject  to  flceomiiig<^alI  ir«;  aritlirnqji*. 
TliU  maj  occur  PArly,  when  the  hji>ermetropm  id  ck>ng^iliil«  hut,  fw  a  mlt?,  it  doa 
jifjt  comw  «m  till  ttbout  the  twenty-fifth  year,  when  the  incrcaidng  density  of  Mtv  ]m 
olfew  greater  oppoeition  to  accommodation.  With  increasing  densitj  of  thr*  I151B, 
accommodation  is  dbniiiished,  jiiat  as  in  normal  or  mjopic  ejics.  Bub=*qBentlj, 
from  flattening  and  n^guUr  parfHton  of  the  density  In  the  different  lay  fin  of  d» 
Imfi,  there  h  a  sliortcnLng  of  the  distance  of  the  negative  far-point ;  the  fiypcrm^ 
tropia  increases. 

Z  In  eycg  depnrcd  of  tlie  len«,  the  focus  of  the  dioptric  apparatus  can  not  mj 
much.  Btill,  it  i*  asserted  by  many  that  in  excessivi'-Jy  mjopic  persons  who  lore 
undergone  a  cataract  operation,  there  is  a  new  increai^  of  the  re&ACtion  evoa  up  ta 
slight  degreea  of  myopia  (Moor^). 

But,  «Ten  tinder  tha  most  farorQlile  circnmstaDcei,  the  excfcisd  of  Aceommodfr 
tlon  necesBsry  to  aueh  ©mj4o)*inetits,  6^>on  exceo'U  tho  given  power  of  the  orgia  tl 
qnestion.  The  Tnusele  of  nocoinmofltitioii,  which,  on  aceoant  of  the  increased  d* 
lancu  of  the  near  pointy  mast  contract  almost  to  the  mastmum,  to  hnng  th^  Wnslo  , 
the  necessary  convexity,  soon  tires,  and  at  tlie  same  time  very  di&igretahle  i*iiiftil 
feelings  are  developeil  in  the  cSllary  regioo»     (See  Asthrrwpia.) 

Finally,  with  progr(?ssive  hiirdening  of  the  lens,  and  mcreasijig  senile  inrolotifln 
of  the  mussel e  of  accommodation,  the  near  point  recedes^  the  range  of  accojn- 
modation  sinks  far  l>elow  its  normal  value  to  -[V*  iV*  even  to  -^V  *"id  les*.  tsd 
renders  such  employment  impossible  for  the  nakc<l  eye.  The  patient  can  ody  set 
objects  wliich  give  a  sufficient  visual  angle  when  at  a  distance  of  some  feci 

Trtatment, — We  can  scnrcely  etTeetunllj  prevent  the  development  and  inerew 
of  the  fllacase ;  but  treatment  is  very  serviceable  in  deereiisini^  and  removing  llie 
dangers  that  aeenmpnny  hypermetropin.  The  second  indiention,  partly  indad^ia 
the  f5r>t>  nims  at  noutruliziii^  the  almonuiil  at^^J^tment  of  the  ili'>ptric  ajipura'ci 
and  ni  avoiding  tlie  injuni's  n rising  from  the  improper  nse  of  gla^i^o^* 

1*  In  a  propliyhictic  polot  of  view^  sitoilLir  rults  obtain  as  in  decitlcd  elon?at(^n 
of  the  eye.  ll  ts  neDeS'i^ry,  ahos^e  all^  thit  children  with  plathymorj/hic  eyes  shouli 
not  learn  to  read,  write,  ^l^e.,  too  soon;  otherwise  the  above-nicntioned  evIK  t^ 
cially  stmbismiis  oceiU* 

Besides  tld-.  it  i^  of  the  liij'lie-l  importance  to  wear  sidtnble  nnd  crurectly^niad* 
fipoctark'^.  it  would  be  a  greivt  error  to  iirg:e  tender  nge  a*  a  ground  ag?dnstt!i^ 
nso.  On  ihe  contrary^  if  any  tlnni;  hei^ide*^  care  of  the  eyes  can  obviate  the  aWf' 
mcntinned  danirers,  it  is  tlie  ratiruial  nse  of  r^ij  Stable  Bpoctade-?.  StiU,  we  mu^^t  bp* 
ov^'Hook  llie  fact  tluit  S[ieclacle5  can  not  entirely  re|dace  tlie  nfirmal  f^^rm  of  lb* 
eye,  >;inee  faults  not  to  be  avoided  cling  tn  tliem,  nnd  especially  th.it  their  cm^- 
galG  foci  incroMFC  and  diminish  in  dillorer^f  proporfiuns  ;  3(t  l]tat  a  j»'/ir(iymc'q»l.ioi\^fe 
witli  a  snitiible  glass,  is,  iiiuler  all  circumstances,  infcTior  to  a  nonr.a'  eye  in  po^er. 
To  avoid  injury,  this  should  be  well  noted  in  the  choice  of  a  moans  of  liwlihood. 
As  a  general  thing,  it  may  be  considered  as  certain,  that  plathyniorphic  inJividnals 
can  not,  without  great  danger,  engage  in  an  employment  wliich  requires  contihud 
sharp  vision  at  near  distances. 
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2.  Tlie  object  in  using  the  glass,  considered  from  the  theoretical  side,  is  evidently 
to  cause  the  hypei-metrope  to  see  clearly  and  distinctly  at  every  distance  with  one 
and  the  same  amount  of  accommodation,  like  an  emmetropic  eye,  and  therefore  not 
only  to  correct  completely  the  error  of  refraction,  but  also  the  somewhat  defective 
range  of  accommodation.  Where  the  range  of  accommodation  is  normal  this  ser- 
vice will  be  rendered  by  a  convex  lens,  whose  positive  refractive  value  is  equal  to 
the  negative  state  of  refraction,  in  which  the  necessary  distance  of  the  glass  from 
the  optical  center  of  the  eye  is  not  regarded.  In  case,  however,  the  range  of  accom- 
modation were  diminished  or  even  zero,  the  refractive  value  of  the  convex  lens  in 
relation  to  the  diminution  of  the  range  of  accommodation  would  naturally  be 
raised  as  soon  as  the  question  arose  of  obtaining  a  clear  and  distinct  image  of  near 
objects.  In  practice,  however,  the  glasses  selected  according  to  this  principle  arc 
always  very  much  too  strong,  the  hypermetrope  always  feels  extremely  uncomforta- 
ble while  using  them,  asthenopic  troubles  soon  appear,  which  compel  the  discontin- 
uance of  the  use  of  the  glasses.  Here  we  must  again  take  into  account  that  the 
hypermetrope  was  formerly  compelled  to  work  with  a  very  large  amount  of  accom- 
modation, and  now,  provided  with  a  glass,  is  called  upon  to  perform  the  same 
occupations  with  a  much  smaller  amount  of  accommodation.  After  great  and  con- 
tinued efforts  at  accommodation,  however,  the  flattening  of  the  lens  is  not  always 
proportional  to  the  relaxatitm  of  the  ciliary  muscle,  but  frequently  remains  below 
it,  so  that  the  accommodation  in  question  makes  a  proportionately  greater  relaxation 
of  the  ciliary  muscle  necessary.  This  great  relaxation  of  the  muscle  of  acconmio- 
dation,  however,  the  distance  of  the  object  being  unchanged,  brings  with  it  a  very 
great  disturbance  of  the  intimate  coordinate  relations,  which  will  not  be  borne.  The 
hypermetrope,  therefore,  always  prefers  to  combine  a  gi*eater  amount  of  accommo- 
dation with  the  corresponding  amount  of  convergence,  and  can  do  this  so  much  the 
sooner,  as  the  circular  fibers  of  the  ciliary  muscle,  by  reason  of  their  greater  devel- 
opment, facilitate  essentially  the  work  of  accommodation. 

In  determining  the  correcting  glasses,  therefore,  it  is  not  the  really  extreme  dis- 
tance of  the  far-point  which  is  the  standard,  but  rather  the  manifest  distance ;  in 
other  words,  the  convex  lens  to  be  chosen  must,  on  the  whole,  have  a  somewhat 
smaller  refractive  value  than  would,  in  fact,  correspond  to  the  degree  of  the  hyper- 
metropia. 

a.  In  facultative  hypermetropia  the  use  of  correcting-glasses  for  seeing  at  a  dis- 
tance is,  as  might  well  be  supposed,  found  very  troublesome.  Even  when  the  near- 
point  is  removed  very  far  from  the  eye,  and  therefore  a  high  degree  of  accommoda- 
tion becomes  necessary,  the  patients  prefer  the  unaided  eye  for  seeing  at  a  distance. 
Correcting-glasses  are,  therefore,  only  a  necessity  when  the  patient  wishes  to  see  dis- 
tinctly at  short  distances,  and  under  such  circumstances  have  to  cast  upright  and 
correspondingly  enlarged  virtual  images  of  objects,  determined  according  to  their 
position,  at  a  greater  positive  distance  from  the  eye,  and  therefore  to  act  like  mag- 
nifying glasses.  Where  the  range  of  accommodation  is  normal,  that  glass,  as  a  rule, 
answers  ])est  whose  positive  refractive  value  raises  the  minimum  amount  of  manifest 
refraction  to  zero.  If,  however,  the  range  of  accommodation  has  sunk  beneath  the 
normal  standard,  the  refractive  value  of  the  glass  must  be  increased  by  a  corre- 
8|)onding  difference.  The  amount  of  this  difference  cannot  be  easily  determined 
theoretically,  since  the  range  of  relative  accommodation  here  plays  an  important 
part,  and,  as  is  well  known,  is  very  changeable ;  since  further  equivalent  disturb- 
ances in  coordination  are  borne  very  differently  in  different  individuals,  and  in  the 
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Bam©  iDdiTidtial  under  diifercTit  drcumstaLDCcs.  On  tbe  whole,  gr^At  limitfttiom  tjf 
the  raoge  of  liccommachuion  require  great  differences,  and  small  Ittnitatitrtm  *m»U 
diffeix^Bces ;  the  real  value  of  the  latter  can^  however,  onl?  be  obtained  bj  exiim- 
inent.  In  order  that  the  chosen  convex  Ion*  may  be  regarded  a^  suitiiblc.  It 
ticnder  the  imagea  of  near  objects  perfectly  clear  and  sharply  defined,  and 
therefore,  de*!p  bliick,  without  mdistinct  margins,  and  slightly  maf^ified  ;  but, 
tliermore,  must  admit  of  a  change  of  distance  of  the  object  witlun  ccitidn  linUti^ 
without  detriment  to  the  sharpness  and  dij^tinctncsa. 


jnQ4 


A  iligbt  amonQt  of  magnifying,  partieiilarly  in  Hhj^  ■omewhat  f^tronger  glui^  i>  wlQunI 
«igi]i6cati(:«<  It  det>eTi4fi  In  ftart  tipcm  tbe  nnaToidable  dtaianoe  of  the  gl»M  fi-om  iht  vy*^  ts 
port  upon  tbe  unwonted  rclaxHtion  of  the  ciliary  muBclfl^  imd  upon  thta  fsonftibed  irmiimMJU  of 
flize  coimectiir]  with  it^  and  therefore  UAmlly  dieappeaxfl  After  »  time,  ao  £&r  &«  tbe  latt«r  fu^toi 
comes  into  pky. 

A  ^laAB  which  i^tiipek  the  wearer  to  remove  the  objoctfl  upon  whi^h  h«  i*  engaged  ht^osi 
the  uormal  difitanLv,  or  to  approxinuaie  them  to  the  eye,  ia  not  the  cornctr  one  ;  la  the  fell 
oa«e  it  ia  too  weak^  in  the  latWi  too  atroug. 

Very  often  glaseee  are  proved  to  be  niisiiitable  for  use,  wliich  at  th« 
moment  seemed  to  falfU  these  conditions,  as  they  demand  too  much  from  a4ititf  j 
accommodation.  Hence,  tins  examituition  should  not  hti  ^viperfieial,  but  tlw*  ] 
must  use  the  glass  ten  minutes,  a  quarter  of  nn  hour,  a»d  longer,  for  rt;a4mg 
similar  work,  and  must  find  it  satbfactory  b,*fore  deciding  upon  its  fitness.  Ax  Ihi 
aame  time  it  is  well  t<i  chang^i  the  intensity  of  illumination  of  the  room  in  iU0ciiail 
degrees,  and  also  to  make  the  ejcamiuation  by  artificial  light.  It  then  friM|umi]| 
appears  advautiigeous  to  elioose  somewhat  stronger  glasses  for  work  by  :irtifidaJ 
liglit. 

If  we  meet  with  great  aversion  to  every  disturbance,  even  the  most  trifling  of 
the  intimate  relations  of  co-ordination,  the  latter  must  be  gradually  remodeled 
according  to  the  necessities  of  tlie  case.  As  a  rule,  it  suffices  to  use  the  glass  at  firet 
only  for  a  very  short  time,  with  many  intenuptious,  and  immediately  to  lay  it  aside 
as  soon  as  an  uncomfortable  feeling  comes  on.  Generally,  the  hypeniietrope  accus- 
toms himself  to  tlie  glass  within  a  few  days,  and  can  tiien  always  use  them  ^vithout 
any  trouble,  provided  that  it  is  correctly  cliosen. 

Wealthy  persons  who  can  afford  to  purchase  several  pairs  of  glasses  may  com- 
mence with  weak  glasses,  which  facilitate  somewhat  the  work  for  the  patient,  and 
gradually  pass  to  the  correcting-glasses. 

Often,  however,  there  remains  nothing  to  be  done  but  to  combine  the  correcting- 
glass  with  prisms,  the  base  turned  inwards,  in  order  to  unite  the  diminution  of  the 
amount  of  accommodation  to  a  corresponding  decrease  in  the  necessary  amount  of 
convergence,  and  thus  to  avoid  the  alternative  either  of  leaving  the  correction  of 
the  hypermetropia  and  of  the  defective  range  of  accommodation  entirely  irt-^ufficient, 
or  by  the  choice  of  the  correct  refractive  value  to  call  out  asthenopic  troubles 
through  disturbance  of  the  co-ordinate  relations.  The  refracting  angle  of  the  prism 
noeds  })ut  seldom  to  reach  three  degrees  on  each  side,  and,  as  a  rule,  two  dejjrecs 
are  sufficient.  The  aim  of  all  this  is  by  no  means  to  disburden  the  converging 
muscles  entirely,  but  rather  to  diminish  somewhat  the  necessary  amount  of  conver- 
gence by  the  unusual  lessening  of  the  amount  of  accommodation.  Such  convex 
lenses  ground  upon  prisms  render  very  excellent  service  in  suitable  cases.  Mure- 
over,  it  is  not  long  before  the  new  coordinate  relations  are  again  fully  established. 
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and  admit  of  a  further  step  forwards.  Tlic  hypermctropc  can  now  dispense  with 
the  prisms  and  make  permanent  use  of  the  simple  correcting  convex  lenses  for 
work. 

The  change  of  the  co-ordinate  relations  connected  with  the  use  of  the  glass,  bringn  along 
with  it  soon  the  incapacity  of  the  hypermetrope  to  unite  the  convergence  necessary  for  short 
distances  with  the  corresponding  amount  of  accommodation ;  when  seeing  with  the  naked  eye 
he  must  remove  small  objects  much  farther  away  than  was  formerly  the  case,  and,  therefore, 
in  reading  and  writing  without  ghsses  he  finds  much  greater  difficulty  than  formerly,  or  else  is 
entirely  unable  to  perform  such  work.  It  is  then  the  habit  of  the  laity  to  assume  an  increase 
of  the  evil  and  to  attribute  to  the  glasses  an  injurious  influence  upon  the  power  of  vision. 
Hence  arises  the  tolerably  widely-extended  dread  of  commencing  the  use  of  glasses.  It  is  the 
duty  of  the  physician  to  destroy  such  doubts  by  an  explanation  of  the  error,  and  to  acquaint 
those  needing  glasses,  at  the  time  of  ordering  them,  with  the  consequences  to  be  expected. 

b.  In  al)8olute  hypermetropia  convex  glasses  are  also  necessary  for  seeing  dis- 
tinctly and  clearly  at  great  distances.  Here  also  it  is  not  the  neutralizing  glasses 
which  correspond,  but  much  weaker  ones,  which  compel  a  union  of  a  very  consid- 
erable amount  of  accommodation  with  the  parallel  position  of  the  visual  axes.  For 
near  vision,  on  thci  contrary,  with  a  normal  range  of  accommodation,  the  glasses  which 
reduce  the  manifest  minimum  refraction  to  zero  again  come  into  play ;  but  where 
the  range  of  accommodation  is  nonnal  we  use  convex  lenses  whose  refractive  value 
somewhat  exceeds  in  amount  the  manifest  degree  of  hypermetropia.  The  rules  above 
^ven  hold  good  for  the  choice  of  these  glasses. 

Many  hv'pcrmetropes  of  this  kind  prefer  to  use  a  glass  for  ordinary  purposes.  In  case  they 
then  wish  to  see  for  a  short  time  near  by,  they  can  add  an  tyo-glass,  which  brings  the  refractive 
value  of  the  glass  to  the  degree  necessary  £or  near  vision.  If  ^  were  the  refractive  value  of  the 
glass  employed  for  distant  vision  and  j;  that  of  the  glass  necessary  for  near  vision,  then  the 
refractive  value  ^  of  the  eye-glass  would  be  I  =J — 4. 

When  the  range  of  accommodation  is  veiy  small,  or  even  zero,  as  ^.  ff.  after  cata- 
ract extractions,  a  difTcrent  glass  should  really  be  employed  for  every  distance.  In 
practice;  however,  two  different  convex  lenses  as  a  rule  suffice.  What  is  wanting  in 
th/se,  is  sufficiently  supplied  by  the  conditions  which  assist  the  accommodation. 
Moreover,  the  patient  may  still  aid  himself  by  moving  the  glasses  away  from  and 
towards  the  eyes.  In  so  far  as  in  al>solute  hypermetropia  glasses  of  only  a  few 
inches  focal  distance  are  always  necessary,  the  distance  of  the  glass  from  the  eye  has 
a  very  jxTceptiljle  influence  upon  the  position  of  the  virtual  images  in  the  range  of 
distinct  vision.  An  increase  of  this  distance  up  to  i,  J  an  inch  almost  always 
suffices  to  enable  us  to  dispense  with  glasses  with  focal  lengtlis  of  intervening 
values. 

In  strong  i;las8cs,  which  are  needed  by  highly  hypermetropic  eyes,  particularly  in  aphakia, 
the  irregular  refraction  of  the  marginal  rays  makes  itself  felt  everywhere,  and  even  in  an 
increased  degree,  when  the  surface  of  the  glass  is  turned  obliquely  towards  the  object.  The 
retinal  images  of  objects  lying  eccentrically  in  the  field  of  vision  are  then  not  only  distorted, 
but  there  also  results  simultaneously  a  concentric  deficiency  in  the  visual  field.  This  defect 
is  in  very  strong  glasses  not  uncommonly  so  considerable,  that  it  renders  the  locomotion  of  the 
patient  somewhat  difficult,  and  its  external  limit  advances  so  much  the  nearer  to  the  point  of 
fixation  by  otherwise  similar  diamctiT  of  the  pupil,  by  similar  refractive  value  of  the  glass  and 
similar  distance  of  the  hitter  from  the  plane  of  the  pupil,  tiie  smaller  the  aperture  of  the  glass 
is  (Berlin).  Hence  arises  the  necessity  of  giving  to  strung  convex  glasses  as  large  an  opening 
M  possible,  and  of  making  its  position  perpendicular  to  the  vuual  line. 
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Mxaj  believe  ilmt  thev^  def eoti  mi.7  to  some  extent  }ye  Ermdtd  hw  oEmg  f Iuki  wVyeb  ti*  S| 
gTOund  periacopioaUj,  and  \>y  magnifyitig  ?sfmntiall]r  thi?  rt«ua1  ficliL  So  fundi  iietfUU.M  ■ 
UpAFA  gluaeA  render  (jiocUent  service  to  m»oy  strung  bypermetr^ipe^,  uid  meram  T«fJ«(»fl 
AifJ^tmliilx  the  central  u^ntenesA  of  Tition  in  rompnTiMD  to  thai  attorned  1^  biconTst  tanM^f 
Whero  it  U  a  question  of  onlargement  d  tbe  r^titi^l  ua«gQ«,  Ihey  fo^y  aHen  prore  Ter]r  yi1q|H 
bU^  ■ 

Ja«e  fl«  in  a  high  degree  of  TOj-opia^  ao  in  vciy  high  degri^*  of  hype^rmetrotna,  tb^^omiDifl 
cdal  (^r)i-giaK«GR  are  often  onHmtable  for  dutatit  Ti«ion.  For  the  neoesjaiy  oomtikii  1^| 
pdtient  muiit  at  tbo  aaiiio  Ume  ti.sc  hi  a  gliUB4^A,  or  oUe  dimiiiiah  the  re&TurtiTe  Tilue  rf  !■ 
ouiihu  by  that  of  hijt  glaiiHs  uied  for  d|flt»nt  Ti«ioti.  ■ 

B.  WIk^h  both  cyc'B  an?  liy|]ennetropic  in  a  different  dt^gnee,  or  wbcHt  wUh  ^M 
Bftme  depr^?  of  hypennetropisT  *hpy  have  a  difftTcnt  mngc  of  aDcoiiiiiio«dati<ni,  aB 
ejc  must  be  corrected  by  a  correppondlog  glass.  If  oae  eye  i»  mjopic,  and  {lifl^| 
vt  accommodation  k  not  vetj  much  diminkhed,  whilo  tbc  otLta-  is  hfpvnndnM 
and  needs  a  correcting  glaas^  it  is  f^ftt^n  wt41  to  grind  merely  the  ^tiitabk  gltfl^fl 
the  opening  in  the  s]wctacle  fnune  corres^ponding  to  the  hypermetropic  ejB,  ^3«|fl 
leave  the  other  opening  free.  Great  differences?  in  the  refract itc  value  of  M| 
glusg«?s  often  make  it  impoSHible  to  carrcjct  the  refraction  of  botli  eje*.  on  »€£<»« 
of  itie  unequal  magnif  jing  of  tlie  rcfttnal  iomgea.  In  i^ncb  a  ouh?  there  h  notliingli 
do  l>ut  to  content  ouiselveis  with  the  complete  eorrection  of  thut  eyi*  which  b  ow 
hj  prt^fercuce  for  a  definite?  distance,  aJid  to  undertake  the  correction  of  thi;  stom 
eje  only  so  far  as  the  djt;umstanc«8  admit  of  it.  When  no  bitioctthir  xuvmI  « 
exi^ISi  thero  b^  of  counse,  no  nac^eeltj  for  different  glaBaes,  fl 

The  in  colli  pat  JbiUty  ot  oonitiderahlo  difTerenoen  in  the  Hi£«  of  the  rt^tinal  itmg^  af  bofl 
eyea  dee*  not  admit  of  the  neatralization  of  the  enoT  of  refraction  when  the  lens  hta  bemlij^ 
on  one  ude,  £d  long  an  the  other  eye  oaa  atill  be  naed  for  diiitiiict  riaion.  fl 

4.  Convex  glassea  also  are  best  faj^tened  in  ttp^Hatl^framfJi.  In  Iott  grad^  cr 
hypermetropia,  where  very  groat  focal  lengtlia  are  i^ut^ieieuf .  an  eTc-gla&g  may.  \i  \i 
true,  be  used  without  harm,  as  here  the  difc*tanee  of  the  glflAs  from  the  eye  and  ifae 
prisnmlie  deviation  are  nnimportant.  In  hitjh  grades  of  hyp' riur-tropsH,  vli^if 
stir&iif/  gbisses  are  used,  the  two  diliitultieB  tdjove  mentioned  an?  nvucVi  felt,  nifi** 
it  if*  of  tlu;  greatest  imjiortmici'  la  fix  the  glii34sos  in  a  crrtjun  pi.j.sltif>n  )H'fure  thi  s'Jt 
Thifl  can  only  lie  done  by  spectaelrs.  llrre  ah^o,  a?:  a  gt'ni'ml  rob',  fbr  irtiv<t-.is  ?.lii  dd 
Bt-and  as  near  as  possible  to  the  i've,  nnd  their  axcst  eurrcspuni.l  with  tbi^  visiiiil  ai<^ 
or  at  least  meet  them  at  a  very  snuill  angle* 

In  the  use  of  very  ftrong  oonvex  glasfics  a  peculiar  deception  of  the  &e^s€^s  ifl  KometanaesTtrj 
trouhle^onie,  by  Tnt'anfl  iif  which  ludlow  objirctfi  appear  convex,  and  vice  vcr^:!!.  This  phcntuwDf* 
ii  &  i.'iin*K'qucnc^^  of  the  priRinsitit-  tlcviEition,  and,  therefore^  appt^ar-i  mojit  promincntSy  *hsi 
the  noi^D^hiLud  of  tLc  HiwctatOe-friiiuf?  i&  tf>f>  phort  or  too  U»rig^  feo  thut  maitily  thiji*^  my*  Teati 
the  pnpil-'i  of  both  eyei  which  have  paused  thnni^'h  the  inner  and  outer  hulvea  of  lioth^li^K*' 
{Ztlffiifhr,}  ThiMinion  [>r  two  hiindlcFi  of  bomoccntric  light  then  follows  upon  s'pLtKit'?  ft^t- 
tioiirt  uf  the  retina,  und  causes  the  binocular  image  of  the  ohjuet  in  qtieation  to  \)C  rCQuf*^ 
from  the  center  of  the  visual  Bpace. 

5.  Of  coui-se,  as  the  hypemu'tropia  increases  (as  it  usually  does  in  old  aiT'i, 
glasses  of  shorter  focus  must  ]>e  choseu  from  time  to  time.  But  if,  in  far-ailvaiuKl 
seiiiU'  involution,  sharpness  of  vision  also  decreases  considerably,  si)ectael('^  will 
often  ]>e  insuthcient;  strong  '*  readinij:  glasses"  will  be  required.  iGnu/>.)  (I'li'i"- 
ally,  they  can  only  ])e  used  for  monocular  vision  (Douthrs,)  and  in  high  degrcf?  (.'^ 
absolute  liypermetropia  they  must  ]>e  used  with  proper  spectacles. 
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Abfiormal   Regular  Astigmatism, 

Symptoma. — Thit  afsetit^n  ii  characUrlzed  by  a  decided  difference  tf  ftfrad^ 

in  (M  dlffirent  in^ridmial  planer  qf  the  ditjptric  ajsp^iratui^  and  a  c^nte^uoit  iimm 
tkn  (ifMhurpnea  in  vUkn, 

I,  Tli6  dbtnrliaiii»  of  yiaion  is  a  ii*jt.^essary  symi^tom,  for  Uiat  dbtmgBiibiii^ 
normal  from  normal  astigmatiim,  whicli  exists  ia  alraoat  all  eyes,  Muth  k^ 
yiBual  angle »}  than  U5ua],  are  required  in  dislaut  as  weU  as  in  noiir  ridua,  to  pi 
moderate  diBtmctLiea:^ ,  occasloaall/  t]iU  evea  goea  £0  far  m  to  aiake  ui  »iifi* 
the  ojdfitenoe  af  amblyopia. 

Morfrovcr,  with  equal  want  of  sjmtnetij  of  the  m&ridltD,  the  dimiDatioD  ttl  mhmrpnvm  ti^am 
iA  pot  aliViijfi  tile  emiie ;  dilatatic^D  of  the  pupil  ini^rcafiei^  while  cantra€t]Oti  oflea  eotKiak^ 
of  it.  Person 5  who  emploj  themAelvea  mostly  with  large  object*  oflcu  do  Dot  iiotio«  eTnl^ 
grades  lit  ostiginjilktii  i  hut  ia  roiidlDg,  wrttiiig,  (Lud  particutu-ljr  iti  fine  work,  ef  ea  ^ij|^  d^» 
!»  f  erj  »aa»)'iag  uid  rei^uifA  oorrecilon. 

If  the  natural  refractive  state  is  at  the  ftame  time  m/opio  or  hjpermcto)Fii;ii 
gharpnefls  of  ^mua  maj  be  couaiderablj  increased  bv  suLt&bk  concave  or  CMW 

gla3>e:^f  hot  it  ahvay^  remains  maoh  Ims  than  that  of  normal  ejBu     luvackcMb 
tlie  inaximutij  oi  correcttou  i^  rmL  limited  to  one  glass,  hat  tha  focus  maj^^^        ^ 
ceitaifi  limits^  without  materiiillj  inereiiising  or  dimmUhiiig  the  clearnt-  - 
expluiiited  by  the  nla'ivo  Ku^th  of  tiie  focal  disJance  {brenn^tre^Jc^),    (Kti .      . 
dirs.)     Sumt;  patieuta  find  iroiii  thdr  own  observation,  tbat  b^  placing  iLtix- .  ^v 
ebliqt/dy^  thej  increase  their  UsiLfuluesfi, 

For^  under  these  circumstauci^ij»  ouly  tho^^e  rava  euii^r  the  ini^ti^  which  ha^*  paja*»j  tjew^ 
the  AJtb  bT  the  ^Itis^.  On  aectJuut  of  Lhe  size  of  their  angle  of  lacidciico^  the  rt^'nii&ifibf  nfia 
purtly  rcQcct(£d„  purily  so  luucb  deviuLEd  ihat  they  do  not  greatly  iujpair  tbe  4]bliDcti>eis^tf 
other  images.  Thus,  iu  Ohi  meridli^n,  the  eurrt^ctiou  k  great,  while  io  the  other  meridiiii  A 
mya  are  pnrtLj  arrL'^tcd ;   the  ohlii^ely  pUced  g\m  to  tome  extent  au^wera  tbe  pafpoM  di 

Huriziiibil  and  vortical  lines,  as  well  as  objects  that  lie  principallT  m  ihm  dinfr 
tions,  rtro  luo^t  diatinotly  seQa  when  the  head  is  held  la  a  certain  upright  of  obli^ 
position.  {Knapj}^  Dond^rs.) 

Not  a  few  ^stigm alios  hare  themselves  uottced  this  diEifrencf,  atid^  Vu  describing  tk^Mifr 
(ioD,  speak  particularly  of  it,  OiherSf  without  knowing  it,^  have  karaed  etn|nriealLy  to  afema* 
the  difTcrenee  by  placing  Ihc  head  tir  the  object  iu  a  ccreatn  positioti.  For  instaac**  jo  rtwfiif 
or  writing',  tbey  place  thu  ftaper  so  that,  instead  of  bcin^  hurizoiit4dT  thn  tinea  arc  rertietl  «rttfj 
oblique.  Some  persooSt  after  much  practice^  are  thus  enabled  no  much  to  OTeTcame  liig^if^aiii 
of  regular  astigmatbni  oa  i^  be  able  to  do  eve u  tbe  Hoaat  work.    {Jaeal.} 


I 


In  htjj'h  graJes  of  astigmatism,  there  is  aUo  chromatic  aberration,    Tbe 
of  ilispcTsipn  of  a  hrlglit  po^Qt  or  other  object,  eometimes  appears  snrrouniltd  l9 
^arlo  u^ly- colored  horde rSj  whose  arrangement  dijTers  according  to  the  di^ttacef/ 


ASnOMATISM — SYMPTOMS.  731 

bject  and  the  refraction  of  the  eye,  and  hence  may  be  modified  within  certain 
1^  by  placing  different  positive  or  negative  glasses  before  the  eye. 
lese  phenomena  are  most  marked  when,  during  the  examination,  instead  of 
white  light,  we  employ  such  as  is  composed  of  'only  two  prismatic  colors,  of 
litest  possible  difference  of  refraction ;  that  is,  if  we  pass  sunlight  through 
riolet,  or  lamplight  through  dark  cobalt,  glasses. 

hen  a  person  w\th  astigmatism  regards  a  bright  point  through  such  glasses,  if 
« IB  myopic  the  point  will  appear  red,  with  a  blue  border ;  if  it  is  hyperme- 
,  it  will  seem  blue,  with  red  (^ges.  If  the  patient  sees  the  point  sharply  and 
—that  is,  if  the  middle  of  the  focal  line  fall  on  the  retina — ^thc  upper  and  lower 
appear  blue,  the  sides  red  ;  the  eye  is  relatively  myopic  in  the  vertical,  hyper- 
pic  in  the  horizontal,  meridian.  But  if  the  point  is  drawn  out  to  a  line — that 
i  focal  line  fall  on  the  retina — the  ends  and  middle  of  the  line  are  of  different 
,  and  the  colors  change  on  varying  the  direction  of  the  line  by  a  modifying 

(D(nider8.) 
Regolar  astigmatism  may  bs  objectively  determined  by  ophthalmometric 
^^emcnts,  but  only  so  far  as  it  affects  the  cornea.  As  in  practice  the  total 
t  of  astigmatism  always  determines  the  mode  of  operation,  and  these  mea- 
nts,  moreover,  render  necessary  very  costly  and  complicated  instruments 
oUi),  the  methods  here  referred  to  are  less  suited  to  general  use.  The  oph- 
scope,  however,  gives  us  excellent  aid  in  recognizing  high  grades  of  astig- 

and  the  direction  of  the  chief  meridians ;  for  the  optic  papilla  appears 
ied,  first  in  one,  then  in  the  other  chief  meridian,  according  as  the  fundus  is 
edin  the  upright  or  reverse  image.  (Knapp,  Schweigger.)  The  unequal  re- 
1  of  the  different  meridional  planes  is  still  more  evident,  on  examining  the 
of  the  fundus ;  for  then  we  only  see  clearly  the  vessels  nmning  in  one  direc- 

0  distinctly  see  the  others,  especially  those  perpendicular  to  the  first,  the 
ing  eye  must  change  it^  accommodation.  These  symptoms  change  according 
iye  is  examined  in  the  ui)riglit  or  reverse  image.     {Bonders.) 

B  differences  are,  as  a  rule,  of  course  not  very  marked  Still  they  can  be  made  more 
by  removing  the  mirror  with  the  correcting  lens  or  the  magnifying  glass  as  far  aspos- 
m  the  eye  examined,  since  by  such  means  the  relative  magnifying  coefficients  are  very 
Jieaaed,  relatively  diminished.  {Jfauthtur.)  It  is  also  well  to  dilate  the  pupil  to  its 
n,  in  order  to  be  able  at  once  to  examine  as  large  a  part  of  the  fundus  as  possible.  In 
avoid  being  deceived,  it  is  of  great  importance  that  the  correcting  lens  of  the  mirror, 
9  the  magnifying  glass,  should  always  be  parallel  to  the  plane  of  the  pupil  of  the  eye 
imination,  in  default  of  which,  a  perfectly  analogous  distortion  of  the  image  is  artifi- 
tduced.  {SchwHggf.r  )  With  great  experience  in  making  ophthalmoscopic  examina- 
?  refraction  of  the  two  chief  meridians  may  be  obtained  with  some  exactness,  accord- 
e«  already  mentioned.  In  some  cases  of  very  high  degree,  a  doubling  of  the  fundus 
observed.     {Oraefe^  Knapp.) 

1  grades  of  astigmatism  sometimes  betray  themselves,  also,  by  the  peculiar 
the  cornea ;  this  ai)pears  otal,  or  the  abnormal  curvature  of  the  different 

IS  may  be  perceived  with  the  naked  eye.  More  frequently,  astigmatism 
he  decided  on  from  a  peculiar  distortion  of  the  reflections,  especially  of  a 

r  of  a  circular  object. 

le  direction  and  refractive  conditions  of  the  chief  meridians,  hence  also  the 
the  astigmatism,  may  be  more  easily  and  certainly  detcnnined  by  trials  of 

lat  is,  subjectively. 


HVIIUCUkiJ    Ui    UIO  aOi^VUU,   Iff  UlUUf   UI  iqi^llJW    BMilg] 

Then^  if,  while  t!i©  accommodation  remains  the  eaioe, 
be  dmiigt'd  in  some  direction  (uBuaHy  deoreaicd)^  the  i 
broader;  it  becomes  an  ellipse  with  dccrej^ing  eiceiilHi 
tance  be  t-onlinaedj  it  becomes  a  round,  blurred  diao,  ag 
even  a  ttripe  again,  whose  axis  is  perpeodicukr  to  that 
Of  course  it  does  not  alter  the  effecr,  if,  instead  of  an 
rent,  change  of  distance.  If,  while  the  object  is  in  the 
vertical,  difFerent  glasses^  positive  or  negative,  as  the 
find  a  lens  through  wLkh  the  light  point  appears  as  a  shi 
ftxfs  b  perpendicular  to  the  former  direction.  (Kiiajfp^  I^ 

To  sain  as  itroog  impresiioiiA  as  poisible,  for  gre&t  dtntiiiices  i 
■  Ime  to  A  Vme  in  dmmeter,  tnnde  through  the  witidot^^-shulter  of  a  d 
in  A  muinllic  cylinder  Burroundiug  the  Qauia  uf  a  lamp,    Tbe  lypttii 
by  A  piece  of  jiii1k*gtA^^  ao  that  no  direct  t^j%  of  tigbt  maj  pAa& 
iok-spcft  oti  a  piece  uf  paper  U  sufficient. 


Tests  of  vision,  with  small  silts  cut  in  blackened  mel 
In  deciding  the  presence  and  extent  of  nBtigmatUm.    Iti 
snch  a  el  it,  pressed  as  closely  as  possibly  to  the  eye,  by  r  oi 
ft  direction  of  the  slit  in  which  tlie  sharpness  t>f  visio] 
another  direction,  perpendicular  to  this,  in  winch  the  m 
marn.    These  two  directions  of  the  sbi,  if  the  head  h  erect, 
of  til 6  tw^o  chief  ineridiariB ;  that  is,  of  the  two  meridiima 
the  rajs  is  greatest  and  least. 

If  the  piDSition  of  the  two  chief  met  idians  hae  been  dl 
pEcattd,  irreij'ular  asfigmatism,  easy  to  find  for  each  of 
or  positive  apherical  glass,  which »  hrought  immediately  hi 
directed  abt,  will  Increase  the  sharpnejis  to  the  normal  ^ 
distinct  perceptions,  (Enaj^pj  D&nden.) 

The  Un^th  of  the  aht  12  optiuaal,  bnt  the  width  thoiild  not  ex 
iAi\%  are  heftt  which  can  be  c^ftrrowed  or  widened  by  slides.    As 
AuiLablef  but  perpeodtculsir  And  horizoutjil  lines  aod  bright  potQl( 
any  ^tguhr  ttatign^aliam  present,  alita  and  epherical  gtaases  wli| 
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Vpon  the  other  they  are  arranged  in  throe  rows  one  above  the  other.  Each  gronp 
.-J»  marked  with  the  angle  that  it  makes  to  a  perpendicular  when  the  table  is  placed 
^-iratlically.  If,  while  the  head  is  held  perpendicularly,  the  astigmatic  eye  regard 
|[tliis  table  from  a  distance  of  ten  or  fifteen  feet,  one  or  more  groups  usually  appear 
if JDore  distinctly  and  blacker.  If,  however,  the  eye  is  very  myopic  or  hypermetropic, 
jLllDltable  spherical  lenses  are  required  to  render  this  difference  very  perceptible.  In 
nftlier  case,  if  different  spherical  glasses  be  placed  before  the  eye,  as  the  focus 
r^fncreases  or  lessens,  the  distinctness  and  sharpness  will  grow  greater  or  less,  and  we 
I^Hll,  at  last,  find  a  glass  through  which  some  one  group  will  appear  perfectly  black 
.  sharply  bordered ;  but  beyond  this  we  must  net  pass,  or  all  the  groups  will  lose 

.  distinctness.  The  angle  of  inclination  of  the  distinct  group  gives  the  direction 
one  chief  meridian.     If  we  now  continue  the  examination  and  change  the  focus 

!  the  lens  in  the  other  direction,  the  formerly  distinct  group  becomes  less  so,  while 
^juiother  group,  perpendicular  to  the  first,  becomes  more  distinct.  A  further  increase 
Mr  dioiinution  of  ths  focus  causes  all  the  groups  to  become  less  distinct. 

f       The  astigmatic  tables  of  Dr.  Pray  are  arranged  according  to  exactly  the  same  principle ; 
'^iJlliD  the  lines  of  each  direction  form  letters,  whose  hight  and  breadth  exceed  the  test-tjrpes  of 


No.  40  threefold,  and  which  are  so  arranged,  that  every  two  formed  by  lines  directed 
:  jjperpendioolar  to  one  another  stand  one  aboye  the  other. 

Very  myopic  patients,  with  diminished  sharpness  of  rision,  require  the  test-objects  to  be 
jAvoaght  Tery  near ;  hence  the  groups  of  test-lines  should  be  made  of  smaller  size. 

i.  In  all  these  examinations,  changes  of  accommo<lation  are  very  disturbing,  as  they 
^^lleiumge  the  length  and  position  of  the  focal  line,  and  the  relation  of  its  chief  parts 
'trt  the  sensitive  layer  of  the  retina.  "Where  exact  results  are  required,  it  is  there- 
^]f.»r^  necessary  to  paralyze  the  muscle  of  accomraodation  by  atropine.  The  accom- 
^W:iyiDg  enlargement  of  the  pupil  is  also  advantageous,  as  it  proportionately  increases 
l^e  diameter  of  the  figures  of  dispersion,  and  consequently  renders  the  symptoms  of 
elite  astigmatism  more  marked. 

If  the  astigmatic  patient,  with  nnweakened  accommodation,  views  a  light  point  with  the 
:•— Irfid  eye,  not  unfrequently  the  light  point  appears  at  one  time  elongated  in  a  certain  direction, 
=>St  another  as  a  round  disk.  If  the  object  stands  exactly  at  such  a  distance  that,  with  excessive 
>0lraiD  of  accommodation,  the  middle  of  the  focal  line  falls  on  the  retina,  it  may  appear  alternately 
•.«k>Dgated  in  two  directions  perpendicular  to  each  other.  Of  course,  these  same  fluctuations  are 
•Lso  foond  in  viewing  line^.  But  this  difference  is  particularly  trying  when  the  distances  or 
glaases  are  to  be  decided  on,  which  give  the  best  vision  for  each  of  the  two  chief  meridians. 

We  may  readily  convince  ourselves  of  the  disturbing  influence  of  the  accommodation  in 
determining  the  amount  of  astigmatism  by  rendering  ourselves  astigmatic,  by  placing  a  cylin- 
drical glass  before  the  eye,  and  then  undertaking  the  above  experiments.  Moreover,  such  trials 
•re  highly  recommended ;  in  fact,  they  are  quite  necessary  for  the  proper  study  of  this  state  of 
tlfraction. 

If  we  have  thus  found  the  foci  of  the  two  spherical  glasses,  whicli  cau.se  clear 
perceptions  of  distant  objects,  in  two  chief  meridians  perpendicular  to  each  other, 
we  have  the  far  points  of  the  two  chief  meridians  of  the  astigmatic  eye ;  for  these 
ere  equal  to  the  focus  of  the  glass  plus  its  distance  from  the  eye  if  it  is  a  concave 
lens,  minus  this  distance  if  it  is  convex.  The  reciprocal  values  of  the  distances  of 
the  far  points  express  the  refractive  state  of  the  corresponding  meridional  planes. 
The  difiference  between  these  values  gives  the  grade  of  the  existing  astigmatism. 
(Knapp^  Bonders.)  The  correctness  of  the  value  found,  may  be  proved  by  trying 
cjliodiical  glasses.    If  the  refraction  of  the  chief  meridian,  nearest  normal,  has 

^'%0a  kioOji:-  %s  the  ^yyonrrtfj  vj 
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b(scn  pqnfilbed  hy  a  j>TOper  spherical  g!a^,  ii  cjjlinWcsd  0Mm^  whxm  nilitedift  j 
the  aaiii«  M  tliiit  i»f  tilts  iwtigmAtiflni,  and  wht)$t5  dxb  I*  paraUd  to  Ul«  T 
fected  ddof  ini?ricVmn,  shouU  noMimllze  tU<3  ctrurof  rt»f nietiau  Is  titeiOdindp 
mend  Ian,  ao  tUat  tho  f>bj©(it  will  apptjikr  ^hiirply  dt'lla^d  in  aU  dlreetfgdii. 

tine  iirUh  ft  i^ufilivfl,  Uie  ijUiflr  with  a  nppntit't,  ft»eiiJi  cf  Un  lachtM,    Tbcae  gi^wet  »rt  £ 
iTiflUl  rmp-*,  whidi  fit  <m  eftcb  otber  so  tbat  the  Irt^iM  in»jr  b»  bnwjght  cJose  togetlier  anti  ft(« 
3f  tbpir  ftx«i  arc  pftmlld*  M  b  iliown  bj  mmtk*  od  Ihc  outer  i^g*  of  tbe  fmroework,  tberi'fFU 
or  the  inatruinetit  will  b*  0.    Hut  it  rttwhai  a  miiJiiiaum^  ^  *-  (h-  ^)  =  i  if  Ute  aiM  ell 
two  {emeu  Indole  an  a»ijf1«  of^O^.    For  anj  other  angle  of  iLe  Ktct,  st,  tbe  aniipriiLlic  dffiit 
I  i»i».  a.    If  iti«  ^rad^  of  tlio'  astiginaiisoi  and  ibe  |J0siii&a  of  tb«  chief  m^nditn  be  j 
<1ctenniiicJ  ia  aa  tje^  K  b  oulj  necesMftiy  to  sdjust  tbc  iniitrum*ol  proptrJft  nod  to  pltevdH 
Ttgbt  directtot)  beforo  tlic*  eye,  to  e^^rrecl  tie  trror  of  refratnUm  to  cmmttrapiat  orlo  id 
IBf Opla  or  hypt^Mnetropm,  ELnd  ftirtber  to  ti«iitra1lt«i  tbfi  hj  a  suitable  ftpberlcy  glass.    ki 
bowei?6r,  a*  the  instrpment*  coiTf^ct  both  mendiaiii  equally,  wa  m««t  ooti  at  the  suae  taw,| 
A  uptn/riciil  kna  which  «iJi«rtlj  iieutralii^a  the  lefjaetlaii  of  the  nveridba  ueateft  tioTiMlJ 
etJ>plf*y  fttitj  wbosfl  refrnctioti  ii  aboDl  the  medioiii  bi^tA^teu  that  Oif  the  two  pmcipdl  i 
(i/i'i*/W^rj7,  l^ofnIfrM.)    Hetiec  we  ■««  at  oxtne,  that  Stoles'  hn%  b  not  a  conTpnieul  i 
oH^tnelty   determining  the  true  ndjuitmetit  of  tbe  two  tntridiana;  it  odIj  girea  tvIohI 
whidi  Ihrt  refract! re  atntea  may  be  rockon&d  bj  a  iomewbat  compli<!aIed  cdciolattoD, 

S^^itaiblj"  arra&gtd  optometerA  maj  also  be  used  to  prore  ardetermlae  tbo  refraciiTtililii 
th(!  two  i;hief  tneridinnx,  Tb«  tcAtn^bj^t  ufied  ie  a  figure  formed  of  deUcatlx  iioeft  of  eqoal  I 
arrartged  lu  radii  of  »  circle.  If  this  object  be  ^ucc^sirplj  approiebed  townrd  ood  i 
from  Ihc  eye,  bj  elongming  or  fihortening  the  iiistnimeDt,  at  one  difttanee  one  tine  *iH  i 
dinth^tty^  and  at  a  see^^ud  dbtaocea  line  perpeodicular  to  the  first  will  be  distinct*  Thct<^li 
(five  ibe  chief  mei  idiani,  wbil«  ihelr  adj^atment  maj  be  directljr  «ad  off  from  the  i 
{Mtir^te.)  During  this  e^aminiLtian,  it  ift  dillrit^uU  to  arnid  ihe  action  of  the  aecotdfiKkdalkatl 
thij)  is  prcTCHt^d  by  atropitie,  the  rotatioo  cf  the  meridiAiis  a^oompKaying  the  coDreTfrveiari 
visual  ivxia  interferes.  Aod  they  arc  more  anuoyrng,  if  the  same  poAtiion  of  the  ?i<«al  pliMbl 
maintiunod  during  the  exatniuitlioD^  Hence,  the  determlaatiop  of  tbo  position  of  the  nientiiafll 
very  TajjjiLble^  Douhla  optometerSp  on  the  plan  of  the  atercoaoopa^  hara  beea  eoB^t7a(£tc4l 
order  to  prevent  the  cnnirergence  of  the  visual  axca,  and  thus  fix  the  aGcomi!iodAtioi3-  {f^ 

Tiae  ocular  is  a  strottg  con^<?x  lens  o!  large  diamf^r,  which  admit*  of  the  TirtnaJ  haip 
the  obif?€t;  bf:'in^  l.sronijht  intu  ainy  dUtance?  from  the  eye  dt'iiroi,  po-^itive  or  n'^fjAtive^  ^y  ili^^ 
moTcment-s  of  the  object,     A  circle  flerres  aB  object  for  etery  tiil>c,  iu  vrhich  thi?  abiine  Jl- 
scribfiHl  radiating  fig nrti  isi  doUnpntcd.     Iu  or<lfr  tct  aToId  *rti!ieial  illumSTiatidiif  whichow^ 
k'aila  to  errontoua  rcBults,  the  tewt-lL^^nre  sliould  h^7  htimod  in  blaf^k  npon  white  porodua' 
by  a  neb  means  the  cipc?rinn:nt  can  be  un'lcrtakorii  by  tranam'tt.:^^  Ujjlit. 

Aft^?r  Ihr  two  figures  haro  hcc^n  hlcnflid,  cylindrical  f^'laj^sea  may  be  placed  befcrt 
thi-  i'Xi\  Mnd  uU  til'  rail  11  ma  tie  to  rtp[M'ar  r-qiijilly  distinct* 

Fnim  tb^J  focril  Ictigtb  of  the  anLtfihle  cylin^lricci!  glj^'^s,  the  dejjree  of  as!  jgmatl*Ta  u  ti«  I 

detormiiP'iI,  ati'l  from  r!i<->  tliroetion  of  the  ray  of  tho  figure,  seen  clearly  and  distinctlr  withoat 
the  cylindrical  glass,  the  direction  of  the  chief  meridian  is  determined. 

4.  The  (listanro  of  the  near  point  i>^  ol)tained  in  tlie  same  way  as  when  the  refrao 
tion  is  normal;  but  it  is  more  dilTicuU,  and  mistakes  readily  occur;  for,  in  maxi- 
mum accommodation,  tlie  pupil  is  very  narrow,  and  tlie  circles  of  dispenjion  are 
smaller.  Continued  examination  is  faticruing.  If  we  examine  at  different  di-tances. 
the  dilTerence  of  conver<rence  of  the  visual  axes  couies  into  consid'Tation;  \rc  de 
n<jt  luid  the  true,  but  the  binoeular  near  ])oint  (Mi<fdl<hur^,  Do/nh^ri),  and  the  rota- 
tion of  th>«  meridians  becomes  marked.  But  if  we  use  spherical  glasses,  while  the 
dist^ance  of  the  object  remains  the  same,  other  evils  arise.     But  these  points  art 
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•n  nsefal;  for  they  give  the  changes  in  the  position  of  the  chief  meridians,  and  in 
the  grade  of  the  astigmatism  that  must  be  borne  in  mind  while  correcting  the  error 
of  refraction  for  near  vision.  The  cause  of  this  is  the  irregular  increase  of  curvature 
in  some  of  the  meridians  of  the  lens.  (Middleburg,  Doriders,  DohrowoUky). 

6.  The  natural  states  of  refraction  of  the  two  chi'^f  meridians  vary  excessively  in 
different  astigmatic  eyes.  Very  often  only  one  chief  meridian  is  myopic  or  hypcr- 
fnetropic,  while  the  refractive  state  of  the  other  is  normal.  Such  cases  are  spoken 
of  as  simple  myopic  or  hypermetropic  astigmatism.  More  frequently,  however,  both 
chief  meridians  are  myopic  or  hypermetropic,  but  in  different  degrees ;  there  is  a 
compound  myopic  or  hypermetropic  astigmatism.  Rarely  one  chief  meridian  is 
myopic,  while  the  other  is  hypermetropic — a  condition  described  as  mixed  astigma- 
tism with  myopia  or  hypermetropia  predominant.  {Danders.) 

For  the  sake  of  simplicity,  each  of  these  different  forms  of  asti^aiism  may  be  considered  as 
composed  of  an  ordinary  normal  myopia  or  hypermetropia,  and  a  certain  astigmatic  deviation, 
which  will  be  expressed  by  the  different  refractive  states  of  the  two  chief  meridians ;  in  other 
words,  it  may  be  supposed  that  the  eye,  as  a  whole,  is  normal,  myopic,  or  hypermetropic ;  bat  that 
Id  one  chief  meridian  there  is  a  certain  maximal  myopic  or  hypermetropic  deviation  of  the  refrac- 
tion. On  this  hypothesis,  we  may  have  certain  monogramatic  expressions  which  show  the  speciMl 
variety  of  the  existing  refractive  anomaly,  and  are  of  great  practical  value,  since,  on  the  one  hand, 
tbey  render  unnecessary  extensive  descriptions,  and,  on  the  other,  show  at  once  the  refractive 
power  of  the  spectacles  necessary  to  a  correction  of  the  entire  error  of  refraction. 

In  iimpU  astigmatism,  if  the  one  chief  meridian  is  normal— that  is,  if  its  refraction  is 
"If,  while  the  other  is  myopic,  or  hypermetropic — that  is,  its  refraction  is  M  ^  or  H  j;»  the  refhu^ 
tiTO  anomaly  appears  combined  of  normal  vision  =  E  r=  -^=  0,  and  an  astigmatic  deviation  of 
Am  or  Ati,  =  -^ —  i  =  ^ ;  the  expression,  therefore,  would  be  Am  (Ah)  j^, 

Omnpound  astigmatism  may  be  divided  into  simple  myopia  or  hypermetropia,  and  astigmatic 
variation ;  the  expression  then  would  be  M  i  +  Am  ^,  or  H  ^^  +  Ah  ^.  If,  for  example,  the 
refractive  condition  in  one  meridian  were  H  iV,  in  the  other  H  iVi  the  expression  would  be 
M  A  +  M  (tV  -  A)=  M  A  +  Am  A. 

Mixed  astigmatism  appears  to  be  combined  of  a  simple  myopia  or  hypermetropia,  and  an 
astigmatic  deviation  of  the  opposite  sort ;  the  expression,  then,  is  M  i  +  Ah  d*  or  H^  +  Am  q. 
The  astigmatic  deviation.  Ah  or  Am,  is  here  reached  by  adding  the  refractive  state,  because  the 
distance  of  the  far  point  in  hypermetropia,  opposed  to  that  of  myopia,  has  a  fugativi  value.  If, 
Ibr  instance,  there  were  in  one  chief  meridian  H  i\t  in  the  other,  H  i^^,  the  expression  for  the  astig- 
matic deriation  would  be  Ah  =  /i  —  (— ^)  =  J.  The  anomaly  of  refraction  would  then  have  to 
be  designated  M  ^  +  Ah  1.  (DofuUrt.) 

Came  and  Course. — ^Astigmatism  is  by  no  means  a  rare  affection,  but  is  found 
in  about  0.2^  of  all  children,  and  in  1.3^  of  ametropic  children.  (H,  (John.)  Astig- 
matism, or  at  least  the  predisposition  to  it,  is  congenital^  but  it  may  develop  late  in 
life  as  a  result  of  various  morbid  processes. 

1.  Congenital  astigmatism  generally  depends  on  asymmetry  of  the  meridianfi  of 
the  cornea;  but  occasionally  oases  are  met  with  that  depend  mostly  on  anomalies  of 
the  curvature  of  the  crystaline,  or  even  on  flaws  in  its  Furfaces.  (Ehapp,)  The 
asymmetry  shows  itself  to  be  hereditary  by  occurring  in  several  members  of  the 
^ame  family.  It  appears  more  frequently  in  men  than  women.  It  U  generally  bi- 
nocolar,  and  tlten  not  always  of  the  same  grade  in  both  eyes.  Sometimes,  however, 
it  is  confined  to  one  eye,  and  may  then  attain  a  high  development,  and  resemble 
amblyopia.    It  is  worthy  of  remark  that,  with  snch  differences  of  form  of  the  two 
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eypi,  tlier«  is  not  unfre^neotlj  a  striking  an^rninietrjrj 

prit't  of  tlie  face,  ospec'ially  of  the  Ironea  of  I  he  orbit 

Like  bathymorphia  and  platbTmorpHa,  with  wl! 
b^ned,  the  dhturbance  of  vii^ion  is  occasionally  first  m 
cMldhood.  Aa  long  as  the  accotnmodation  w  stiU  very 
nnd  in  Bligld  nsyminetry  of  tlie  (neridiana  it  ia  even  orerl 
nge,  the  aeconmiodation  gradually  decreases,  oveti  low 
t"sm  are  perceived  in  the  most  unpleasant  manner,  and 
to  astbenopift,  as  the  patienta,  for  sharp  vislpii,  are  obljg 
t)ian  flujts  the  general  adaptation  of  the  eye.  If  a  li 
present  in  one  eye  quIj^  the  result  is  not  rartly  the 
ftiiiblyopia  from  disuse  or  strabistnua  (Jatai)^  ja^t  as  iq 
of  viBion. 

In  advanced  nge,  awtigmatism  is  readily  hidden  1 
but  wtherwiBe  it  b  not  much  changed*     {Dimd^rB,} 

3.  Astigmatism  is  dmeloped  by  disease  in  the  come 
very  irregular,  and  does  not  come  under  the  present  heai 
luxjition  of  the  lens  are  sometimes  causes  of  regular  ast 

The  usual  cause  of  acquired  astigmatism  is  the  e 
astigmatic  difference  found  after  such  an  operation  vari 
more.  It  is  according  to  its  degree  eapecially  dcpeu' 
exact  healing  of  the  wound,  and  therefore  is  usually 
prolapsus  iiidis  ha^  accurred.  With  the  subsequent  coi 
astirriiiatic  dilference  as  a  rule  diminishes,  but  without 
Til'.'  meridian  of  greatest  curvature  is  in  the  majority 
commonly  obliquej  only  very  esceptioually  verticaL  1 
fore^  are  reversed  by  the  operation.  Moreover,  the  met 
greatest  influence  upon  the  kind  and  degree  of  the  ; 
extraction  the  astigmatic  differeuoe  appears  in  general  l 
nlar  astigmatism  more  frequently  occurs  than  after  the  e 
linear  incision.  Prolajise  of  the  iris  m  also  in  both  opei 
it  induces  very  great  irregularities  in  the  asynmietry.  (i 

Treatoent^—This  depends  on  the  same  principle 
requires  similar  means,  as  the  pn^vioualy  deicribed  ano] 

1 .  This  is  especially  true  of  the  general  rules  of  pro 
carefuUy  followed,  when  the  aatigmatiam  is  accouipani 
tiou  of  the  eye,  which,  in  high  grades  of  aaynunetry, 
aatigmatie  disturbance  of  vision  increases  the  danger 
hype  rmetropia,  and^  therefore,  double  care  is  required. 

2.  The  chief  aim  is  evidently  to  render  the  refractio 
astiixmatic  eye  emmetropic,  and  to  render  it  possible  for 
distinctly  at  any  dist*mce  whatever  with  the  normal  ami 

In  order  to  understand  this  object  perfectly  clearly, 
of  refraction  into  two  parts,  namely,  iuto  the  astigmat 
matic  difference.     Under  the  astigmatic  basis  we  may  C 
main  mendiau,  i,  ?.,  that  of  the  meridian  neaicst  emm 
any  meridian  whatever  may  then  be  denoted  aa  the  anm 
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of  the  product  of  the  astigmatic  difference  and  of  the  sine  of  the  angle  which  the 
meridian  in  question  encloses  with  the  main  meridian.  Since  this  astigmatic  basis 
Is  a  portion  of  the  refraction  of  any  one  meridian,  and  therefore  must  be  equalized  in 
crery  meridian,  its  correction  requires  a  spherical  glass,  which  is  positive  if  the  astig- 
Jdatic  basis  is  negative  and  vice  verad.  The  same  law  s  hold  good  for  the  choice  of  the 
refractive  value  of  this  spherical  lens,  which  are  m  force  in  the  correction  of  a  sim- 
ple myopia  and  hypermetropia  with  and  without  limitation  of  accommodation. 
When  the  correction  should  be  complete,  the  refractive  value  of  the  spherical  glass 
will  be  equal  in  amount  to  the  astigmatic  basis,  but  of  a  reverse  sign ;  or  if  we  take 
into  account  the  necessary  distance  of  the  glass  from  the  optical  centre  of  the  eye, 
the  correction  will  require  a  spherical  lens,  whose  positive  or  negative  refractive 
yalue  is  equal  to  the  reciprocal  value  of  the  distance  of  the  far-point  of  the  main 
meridian,  increased  or  relatively  diminished  by  the  distance  of  the  %lnF8  from  the 
eye.  Just  as  in  simple  myopia  and  hypermetropia  however,  insurmountable  diflfi- 
colties  to  full  correction  often  appear  even  in  their  combination  with  astigmatism, 
and  we  must  content  ourselves  with  simply  approximating  the  refraction  to  zero,  at 
the  same  time  taking  into  account  the  limitations  of  accommodation,  and  also  often 
employing  different  glasses  for  different  distances.  A  detailed  description  of  these 
laws  would  merely  be  a  repetition  of  what  has  been  already  said  in  the  chapters  on 
myopia  and  hypermetropia. 

The  correction  of  the  astigmatic  difference,  which  yot  remains,  should  under  all 
circumstances  be  complete.  It  requires  naturally  a  glass,  whose  refractive  value  in 
one  meridian  is  zero,  but  in  the  meridian  perpendicular  to  this  is  the  same  as  the 
astigmatic  difference,  but  of  the  reverse  sign.  To  these  requisitions  correspond 
positive  and  negative  cylindrical  glasses,  whose  axis  is  placed  in  the  main  meridian 
already  corrected  to  emmctropia  by  the  spherical  glass.  If  we  had  a  simple  astig- 
matism, the  necessary  refractive  value  of  the  spherical  lens  would  naturally  be  zero, 
and  therefore  a  simple  cylindrical  glass  would  suffice,  whose  refractive  value  is  the 
same  as  the  astigmatic  difference,  but  of  the  reverse  sign. 

In  compound  myopic  or  hypermetropic  astigmatism,  a  spherical  glass  is  needed, 
which  corrects  the  astigmatic  basis,  so  far  as  from  the  conditions  it  appears  advan- 
tageous, and  a  cylindrical  glass,  which  brings  the  astigmatic  difference  to  zero. 

The  refractive  valaes  of  both  glasses  are  snmmed  up  by  taming  away  from  the  reciprocal 
distance  of  their  centres.  Since  two  glasses  reflect  a  good  deal  of  light  from  their  four  surfaces 
and  consequently  limit  the  acuteness  of  vision,  and  moreover  since  they  become  troublesome 
Vy  iheir  weight,  it  is  necessary  to  concentrate  the  cylindrical  and  spherical  curvature,  each  to 
one  snrface  of  a  single  glass.     Now  the  refractive  value  of  each  surface  of  curvature  of  the 

glass,  whose  refractive  exponent  n  is  assumed  equal  to  1*5,  is  -=  ~-=  "  ,  therefore  r=^,  in 

which  r  signifies  the  necessary  radius  of  the  dividing  surface  in  question.  If  therefore  lO^' 
were  the  desired  focal  length  of  the  spherical  and  cylindrical  surface,  then  there  should  be 
given  to  each  of  them  a  curvature  of  5"  radius  or  10''  diameter. 

In  mixed  astigmatism  the  combination  of  a  spherical  and  a  cylindrical  surface  in 
the  correcting  glass  is  only  of  advantage,  when  the  refraction  of  one  of  the  chief 
meridians  is  not  much  removed  from  zero,  and  thus  the  astigmatic  difference  is  pro- 
portionally slight.  ^Y\\en  both  chief  meridians  are  in  their  refraction  far  removed 
from  emmctropia  and  hence  the  astigmatic  difference  is  also  very  considerable,  the 
cylindrical  surface  in  relation  to  the  spherical  and  even  absolutely  would  be  forced 
to  receive  a  very  great  positive  or  negative  curvature,  which,  as  in  spherical  glaaso^ 
47 


IN  di«iilvajiUg<^f*iis  cran  m  a  h!gli*?r  d**grt'iL  It  tWi^fore  tconii  \*ettcr  in  mch 
tQ  divide  tlifT  corr<5tt»on  nf  ibe  uFtigiuuUc  difTifftTict^  betwecji  both  mxti^xxM  &f 
glam^  and  tlnm-forp  C4»rrp<^i  cucli  itulivulual  meridian  hj  il*tlf  lo  numftropiB^  l^ 
to  giY«  tu  biitJi  surftt4-i*ii  of  the  ^l»*<«  a  eyltiidriciil  curvatnpc,  wlici«fi  r*'fnictiTt^  f£m 
h  equal  i«  dega-c  to  the  rtfitit'tiun  of  lUe  conT«i>aiit?iRg  cHvi  mmdluxi^  bet  of  w 
oppiisit*  irlgn.  TlwJ  rutL'*  uf  hoXh  ryliudricnl  iurf teoi  must  tlien  lUiliiraUjr  ibwd 
fM!qDeiKlio«krly  to  i?iich  utlior  and  iiiu*t  bci  placci^i  In  mch  a  moimt^r  before  the  ty*; 
tUiit  Iht*  axi»  of  tin*  iu^^tlv'c  cylindrical  curvaturt  falls  In  the  hjpertsi^f^pk  dM 
nstridian  imd  fricf  »ct*4 

Tlii^rt^  ie  €on«Hdcriibk<  dilGculty  In  eorredlllig  IHtlgliifttiinii  in  die  clionjr  *d  fti 
&*HgmaUc  ditti-rmw,  itt  dillVrtnl  *tat4"S  af  acdommoiiatkiii,  and  ia  tbt' viristS«i 
whicli  tlie  [>m.ition  of  Uic  ciiStf  mendinnH  ui^derga  iti  the  variou*  pt»6iUom  of  t-ynr 
TPrg*»uttj  uf  th(t  viaiirtl  Iuht*,  and  partirularly  in  clinngra  of  &itimtiou  of  tk  vifltil 
nknc.  ilf*nc4' it  Is  (!vidt'nt,  Hiat  one  and  the  f^mif^  astigmatic  gl(i«£  ciinnot  n^itil 
Ik*  UBOd  with  p^naX  tKlvanliigf'  f ar  grt^at  dbtancc^  and  at  the  same  time  «k]mi^ 
dbtmic^^  of  ordinary  oecuimtiun,  t^jK'riidly  whi^  t)ie  jmymmetry  is  ciinsifJ#-raU#i 
and  tlist  WR  ftr«  otti'n  rathi^r  ram|ji'JJed  to  givu  diffi^nnl  cnrviitiircs  t^nVgluw 
for  tiu^  di»taiict!  and  for  neiir  wark^  lind  tt  dUTt^rtnl  pu&ilioa  to  th£  axk  ul  1l^ 
t-yltiidrlrfd  surface, 

StiU,  w  ith  all  th^^se  prefjiutioti*  wc  very  oft*>ii  fall  in  giving  to  the  eft  tin 
pi  etc  iioniiul  aeiititnt^ss  of  vision.     Withunt  n/|^ivd  to  tlio   imperfet*tic*na  of 
gla^,  nnd  Mltlnjy:  rwadc  any  di.'fi'€ts  in  functiou  of  tiic  n^ina  which  may  ©(tflj  be 
coiint^clt'd  with  high  dt-j^roca  of  awyiumetrj^  the  ci!X'uni**tance  forc!«*  itiself  ![)**» 
that  great  aitiifmatic  differences  occur  but  Bcldiim  without  considerable  imgttlin' 
lii«  in  tht'  curvature  of  I  he  cornea,  and  parti  cuhvrly  of  Ihc  lens. 

JjTCifular  iUstJgimiti^m  can  neier  be  tnore  than  partially  corrected,  ir,j  into  lit 
K9  it  can  be  referred  to  a  regular  a&ymmctry  of  tbc  meridians. 

Of  courai?^  in  tbc  diRplact?nitJui  *>f  the  pupil  we  have  a  meati^  of  ditnmjshlng  rrr^  eut^iff- 

th^g  tioi'iiL'rti  ^'V  nfciuttiijg  0(1'  tliu^L^   |Kjrliun!i  of    the  eutiifu  wbich  art-  ninht  di^tojUiL  nB'l  i^i** 

the  t'^lifiiij'iij.d  i^lnsrirjs  niiiy  Ite  inndc*  to  comjilntc  tlic  ccirTO''fh>rL     StiiU  thia  ^i^p^^jm^im  liAi i^     ( 
dangers,  and  it^  piiforaiauce  appLaiu  sjoint' tiiucs  very  biiiardous. 

Tlie  di'ficiriU'icH  wliicli  <i;f'n('nilly  [xTtain  to  ulu-ses,  and  L"*pocially  tl»<'  ditlt  niuo 
in  tlu'  >»/'<•  <^»i  ^Ik'  retinal  inia;j:(s  wliicli  tin-  necessary  di>tanee  of  tin-  liUi->  tivhi  ih'- 
optical  center  natnrally  luinirs  with  it,  and  \vliicl»  in  cylindrical  i_4a»i  s  are  pkiiin} 
ditTeient  in  the  dilYcrt-nt  meridians,  cause  us  to  regard  thi-  enii)l(»ynient  c>t  a^tiuHl:itK 
•classes  as  not  \vortliy  ot"  reconinundation,  when  one  eye  is  enunctropie,  or  .^'^  \':^< 
ametropic  in  no  clisturhinLC  dei^ree,  and  only  tlie  other  is  ahnornially  a-i);^iii:itir. 

Where,  on  the  contraiy,  l)oth  eyes  are  a.stiijniatic,  even  if  io  a  dilUr<  nt  .  xint, 
or  where,  with  hinoculai-  niyo[)ia  t)r  liypennetropia.  ^\hilh  re(iuires  curr.Aiieii.  '  n 
eye  is  also  astigmatic,  it  seems  alisolutely  necessary  to  use  cylindrical  izla^-i  -  t^'  }r 
vent  injuries  tl>at  will  probably  ari.ne  from  the  disturbance  of  vi>ion.  It  i-  ir,iii*^--i- 
ble  to  say,  absolutely,  whether  in  diiTerent  grades  of  astigmatism,  e-pednlly  wlin 
the  diflVrence  is  great,  the  correcting  glass  suited  to  tac/i  eye  shcuKl  be  u-' d  *'rnvt. 
Some  patients  cannot  I  "ear  this  at  all,  others  only  to  a  certain  }»oint  ;  whil*  ^■;lll^■ 
again,  find  it  very  comfortable  {Jiir<f/). 

In  a  word,  in  the  use  of  cylindncal  glasses  the  Siin\e  rules  are  to  be  followLil  i^^ 
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m  the  use  of  spherical  concave  and  convex  lenses,  and  the  rules  given  under  simple 
myopia  and  hypermetropia  should  be  the  more  carefully  followed  in  astigmatism, 
IS  cylindrical  glasses  afford  a  much  less  complete  means  of  correction  than 
WfhencaL 

Of  course,  the  glasses  should  always  be  retained  in  their  correct  position ;  hence, 
only  spectacles  with  spring  clasps  should  be  used.  This  immobility  of  the  specta- 
des  is  also  important  as  regards  the  distance  of  the  glass  from  the  eye,  since,  with 
'  eoncave  and  also  with  sti-ong  convex  glasses,  this  distance  greatly  influences  the  size 
of  the  image,  which,  moreover,  increases  and  diminishes  in  a  diiferent  proportion  in 
each  meridian  of  the  cylindrical  surface,  and  therefore  necessarily  causes  blurring. 
Jt  is  very  necessary  to  diminish  this  blurring  as  much  as  possible,  that  is,  to  keep 
the  glasses  very  near  to  the  eye. 

In  the  same  connection  we  may  mention  the  necessity,  where  both  surfaces  of 
the  glass  are  convex  or  concave,  of  always  placing  the  greatest  curve  next  to  the 
eye,  that  is,  posteriorly ;  but  when  one  surface  is  convex  and  the  other  concave,  to 
turn  the  latter  toward  the  eye.  It  is  an  equally  important  rule  to  keep  the  glasses 
parallel  to  the  plane  of  the  pupiL 

Aiithoritiei.-(?er«o«,  E.  O.  Fischer,  kL  Monatbl.  1866.  S.  58,  A.  1  O.  XIL  1.  S.  27.— Airy, 
Bach  Mackenzie,  Tnut6  d.  xnaL  d.  yeux.  Traduit  par  Warlomont  et  Testelin.  IL  PariB.  1857. 
p.  eS2.—Knapp,  A.  f.  O.  VIIL  2.  S.  185  et  seq.  ;  CongresH  intern,  d'ophth.  Paris.  1863.  P. 
42.—Donden,  A.  f.  O.  VIL  1.  S.  176, 1^  200 ;  AstigmatiBmua  iind  cyhnd.  Glitoer.  BerUn.  1863. 
fi.  90.  et  aeq.  AnomaUcn  der  Refrac.  tind  Accom.  Wien.  1866.  S.  379.  et  seq. — Middlchurg^ 
Yierde  JaarL  Verslag.  Utrecht  1863.  S.  149,  175,  187.  A.  f.  O.  X.  2.  S.  96,  105;  kL  Monatbl. 
1883.  8.  496,  1864.  8.  ^i^.—Schweigger,  A.  f.  O.  IX.  1.  S.  178  et  seq.  Ueber  den  Gebrauch  des 
Angenspiegela.  Berlin.  1864.  S.  m.—Javal,  kL  MonatbL  1865.  S.  336  et  acq.— Z/irjicAmann, 
ibid.  8.  341.— (?rac/e,  ibid.  S.  342 ;  A.  f.  O.  L  1.  8.  341.— ^wroto,  A.  £.  O.  IX.  2.  8  228,  290; 
ein  neoea  Optometer.  Berlin.  1863.  S.  U.—Kugel,  A.  1  O.  X.  1.  8  89.  XL  1.  8.  I0d.—Tei2er^ 
Wien.  med.  Jahrb.  1868.  6.  8.  146.— Haase,  Pagenstecher,  kL  Beobachtgn.  IIL  Wiesbaden. 
1866.  8.  113.— Javal,  kL  MonatbL  1868.  8.  372;  Ann.  d'oc.  53.  Bd.  8.  50.—JSnellen,  A.  1  O. 
XV.  2.  8.  199,  20^-DobrowoUky,  ibid.  XIV.  3.  8.  51.  u.  1 ;  kl.  MonatbL  1868.  BeiL  8  146, 
158,  Ibl.—Jieusii,  Woinow,  Ophth.  Studien,  Wien,  1869.  8.  4—6,  12—15,  20.— Pray,  Archiv.  1 
Angen-n.  Ohrcnblkde.  L  8.  147;  AstigmatismuBtafeln.  Herausgcg.  von  Heymann.  Leipzig. 
l^no.—Ifaiahner,  Lehrb.  d.  Ophthsoop.  186a  8.  199.—^.  Cohn,  Untersuohong.  v.  10,060 
fiokolkindem.  Leipzig.  1867.  8  151. 


4,     Asthenopia, 

SymptOina — B^j  asthenopia  v^e  understand  £&#  inahiUt\f  ff  maintain tn^  tJk 
adjiiatmmt  ft/  th€  diojftrk  appamlm  for  ihwl  diMtmtet*  fm-  a  Itngth  of  timt,  aW  tk 
kypfTiBMihrma  of  ths  retina  and  ciliary  n^r^m  a^eo^npan^fi^  (Aw  inc^Uity. 

L  Tlic  cause  of  the  dise^ise  \b  sometimes  an  nbflnltitr  or  a  rEJmtiTe  defidcncj^if 
energy  in  the  muade  of  aocommodatioiL 

When  w#  ipoak  of  deficienej  of  ^aergy^  it  is  w^  to  duiUngiiiH.li  b^iween  tbe  otCwof  cdc^i 
which  the  mUHole  rpqiim>s  tn  enable  it  to  dotitnbi^t  to  a  c^rtaiD  extent^  aad  the  pQitmHttltaaiJ 
reqiiTFod  to  mai^it^n  ihi<  utato  of  contraction..  Fot^  iti  prc^portion  m  the  eUbtic  expuuioaof 
thi^  C&tigaed  musclfl  girea  wnj^  iie  contractioDa  must  gradaalliir  iucreaac  so  a#  to  ofetx^otae  Ite 
fnochAnioal  cloDg&tioiL     And  thtjs  the  mu^le  mtist  be  ecmipletelj  exh&nAtcML     {Zhnden,} 

Thi^  disease  is  chameterized  by  the  rapid  exhauetign  of  the  muscle  of  ftocoie- 
modatioii,  when  shaqitmagta  on  the  retina  are  required  of  objects  which,  onaocmiii 
of  their  emallnc^T  niusit  hQ  approached  to  the  eye-  While  the  fati^ed  mnsde 
giyca  oat  and  gradually  relax ea^  of  course  the  convexity  of  the  lens  corwMpandiaglj 
diininish(2®K  Althongli  its  ]>ositioii  m  unchanged^  the  object  is  steco  in  incpeaaiag 
ciTclt^  of  dispersion,  and  with  increased  exertion,  it  m  ofttn  also  f^maller.  Tk 
patient  ia  conaequently  obliged  to  remove  the  object  more  and  more  from  the  fye ; 
consequently  the  size  of  the  retinal  images  h  dimittijshed,  and  the  cleamtse  of  pef- 
ception  injured,  and  thus  the  work  of  the  retina  is  increased  \  hence  the  dedri  for 
enlarged  retinal  images  is  soon  felt,  and  the  patient  fee!s  obliged  to  brtiiE:  tb* 
object  nearer  the  eye.  But  the  improvement  dots  not  last  long,  the  accommodaliaa 
Boon  tires  again,  the  object  must  again  be  removed  from  the  cvt*,  and  so  it  ga(?s  on; 
the  intervals  ]>etween  the  changes  of  distance  constantly  becoming  shorter,  till  fiiiiiUj 
the  retina  becomes  fatigued  by  tlie  steady  contest  with  indistinct  and  small  imagos. 
and,  like  the  muscle,  does  not  do  it^  work,  and  thcncefortli  objects  seem  to  smm 
before  the  eyea.  The  eyes  then  require  long  rest  before  they  arc  in  condition  to  n> 
sume  their  activity  for  short  distances,  f^irthermore,  the  functional  stamina  hi^ 
much  decreased  ;  in  a  very  short  time  the  above-mentioned  sym])toms  recur,  whilo 
simultaneously  symptoms  of  vascular  and  nervous  irritation  a[>pear,  which  con- 
stantly increase  with  continued  forcible  straining.  These  first  announce  thenis  Ivi"^ 
by  a  feeling  of  pressure  and  fullness  in  the  eye,  with  a  peculiar  tensic)n  in  the  toir- 
head.  If  the  work  is  continued  these  feelings  soon  increase  to  actual  })ain  in  and 
over  the  eyes,  and  are  soon  accompanied  by  a  very  painful  feeling  of  dazzlini:; 
finally  headache,  dizziness,  universal  malaise,  and  even  nausea,  occur.  R'^idos 
these  there  is  almost  always  strong  contraction  of  the  pupil,  marked  injection  of 
the  conjunctiva  and  episclera,  as  well  as  excessive  lachrymation. 

This  hypenemia  is  not  uncommonly  a  very  prominent  symptom,  and  later  in  the 
disease  is  com])incd  very  commonly  w^ith  more  or  less  abundant  s(^crction  of  muco- 
purulent matter,  simulating  a  simple  catarrh.  Tliis  condition  frequently  resist."*  all 
remedies,  if  the  overburdening  of  the  apparatus  of  accommodation  is  not  clone 
away  with  by  relinquishing  the  work  or  by  correcting-glasses.     In  consideration  of 
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this  fact,  therefore,  we  should  always  examine  for  defects  of  refraction  or  accom- 
modation in  cases  where  a  conjunctival  catarrh  has  appeared  without  any  existing 
external  cause,  and  has  lasted  for  some  time.  We  shall  thus  avoid  many  errors  in 
diagnosis,  and  also  frequently  a  disagreeable  failure  in  treatment 

Causes. — ^The  immediate  cause  is  always  overburdening  of  the  muscle  of  accom- 
modatioii,  or  of  tbe  internal  recti,  as  the  case  may  be.  But  the  trouble  does  not 
commence  equally  soon  in  all  persons,  even  under  the  same  circumstances.  The 
power  of  the  muscles  in  question  varies  greatly  in  different  persons,  and  in  some  it 
is  far  below  tlie  normal  amount.  {Graefe.)  Frequently,  such  insufficiencies  are 
congenital,  or  even  hereditary  ;  hence,  under  otherwise  similar  circumstances, 
asthenopia  aflfects  an  unproportionately  large  number  of  the  members  of  some  fami- 
lies, while  it  never  occurs  in  others  {Orotefe)  ;  but  just  as  often  they  are  acquired, 
and  then  they  result  from  exhausting  diseases,  ansdmia,  <&o.  Indeed,  under  such 
circumstances,  asthenopia  almost  always  occurs,  if  the  patient  strains  his  eyes  too 
soon.  But  the  disease  soon  parses  off,  as  the  muscles  grow  stronger  dorin;;  conva- 
lescence. Finally,  one  very  important  cause  is,  that  the  amount  of  work  which  the 
same  employment  requires  of  these  muscles  varies  in  different  cases,  as  the  refrac- 
tive state  of  the  eye,  and  the  opposition  to  the  shortening  of  the  muscles,  have 
great  influence. 

Of  course,  in  hypermetropic  eyes,  the  muscle  of  accommodation  must  be 
strained  to  adjust  for  short  distances,  Hcnc?,  hyper metropes  furnish  by  far  the 
greater  number  of  the  cases  of  accommodative  asthenopia.  Indeed,  some  assert 
that,  when  it  occurs  pure^  it  is  always  associated  with  hypermetropia.  (Donden^ 
This  affection  is  most  frequently  developed  after  the  twenty-fifth  year,  because,  as 
the  density  of  the  lens  increases,  its  resistance  to  the  accommodative  changes  of 
form  increases  also.  Where  the  difficulty  of  refraction  is  greater,  the  asthenopia 
occurs  much  sooner,  even  before  puberty. 

Id  general,  we  may  say  that  the  asthenopia  comes  on  earlier,  the  higher  the  grade  of  the 
hypermetropia.  We  can  not,  however,  accept  the  rule  ttiat  has  been  given,  that  the  year  of  life 
in  which  the  asthenopia  nppcars,  nearly  corresponds  to  the  denominator  of  the  fraction  that 
expresses  the  hypermetropia.  {Dondert.)  The  exceptions  to  this  rule  are  ao  numerous  and 
striking,  that  it  must  be  accepted  with  reservation.  Indqed,  we  not  uufrequeutly  meet  cases 
where  hypermetropcs  of  -^^^  ^^,,  j^g,  and  in  one  case  of  J,  did  not  use  spectacles  till  the  fiftieth 
year,  or  later,  on  account  of  commencing  weariness  of  the  eyes ;  although  they  hud  previously 
read,  written,  kc»  Various  circumstances  cooperate  in  causing  a.>tthenopia ;  or,  perhaps,  the 
hypermetropia  developed  late  in  life  from  increased  density  of  the  lens,  has  relatively  increased 
iu  such  cases. 

In  emmetropes  nnd  myopes,  accommodative  asthenopia  rarely  occurs,  for  few 
occupations  require  such  an  approach  of  the  object  to  the  eye  as  to  overburden  the 
muscle  of  adaptation.  But  such  eyes  are  not  perfectly  safe  when  there  is  muscular 
insufficiency;  it  only  requires  unfavorable  circumstances  to  excite  the  affection.  In 
this  respect,  wearing  too  strong  concave  glasses  in  myopia,  and  the  use  of  spectacles 
for  distances  where  they  are  not  required,  is  u  frequent  cause. 

Where  there  is  deficient  energy  of  the  muscle  of  accommodation,  among  the  circumstances 
that  lead  to  asthenopia  are:  working  with  small  objects,  fine  embroidery,  sewing,  painting,  read- 
ing small  or  bad  printing  or  writing,  especially  when,  to  make  out  the  true  meaning,  it  is  necessary 
distinctly  to  see  fine  Hoes,  by  which  the  diflerent  letters  are  distinguished,  and  the  habit  of  lead- 


ing  in  oirol«a  of  fiiafpersiftn,  beoome*  iustiffident  Indiatmcft  oootoiiTWf  ilttU  aclot*,  *UgM  w«- 
traits  with  the  Uckgroond,  deli  dent  Uliiniiiiation,  nini  any  thing  ul**  Htst  *Sw^  lii»<  difciisH- 
neon  of  the  TctiniiJ  miai^eA,  ikad  randirra  k  ti«arer  apprciaeh  of  the  object  iwtLiimrj  (titn*, 
pirtiiTTiliu-ly,  abfiormal  uiigmntiJim)  {Fagtnxterhtr^  Ihibmwnhk^f^y  of  oouna  miTTiWin  tbi 
tirain  on  ^hcae  inn»ulc!i,  and  htM&teQA  their  f&tigii«',  and  consequentTjr  fiTar«  tHv  mx'utrMBB*  of 
AfitbcnopifL  Con tinnoua  rapid  chjmg^  of  the  diftUnc^  for  whioh  the  cfc  mu»t  *ijjt»t»«»ii 
eoinparing  different  eopiew  of  long  row*  of  figureB,  ^tc:^  ia  aim  m  £i«i|ueiii  OAUacv  Audi 
fldva/  energy  of  the  ciliary  muKsle  oonun  mto  pUy. 

It  is  not,  boweTer,  always  an  orer-amount  of  wtjrk  which  cnlk  forth  B»ih*^ 
trotibles,  for^^udden  imd  pow<=fful  disturbanecu  in  the  iBhi-^rtut  eo^rdinal  rrUtii^^ 
ire  frequently  the  chi^if  or  only  cause.     Such  a  dfsturbanco  oerars  wtien  dnringf  II* 
ordinary  oecupfitioQa  the  f^hisaes  hitherto  employed  are  Bqddynly  laid  aftid*^  or  t 
the  eyCf  lijthcrto  unprovided  with  glflS8<>ft,  ts  furnished  with  a  gln^  wliich  (^n 
the  error  of  refrajctioii  and  the  limitation  of  acooinEiiodiitiau  compleldj*  w#kw 
OTer- corrects  them. 

In  other  cases  the  nstheiK^pia  ia  causetl  r  by  chan^ng  the  j^loffiiee  ordioafilx  li^ 
ployed  for  much  ebtrngv^  or  weaker  one*,  no  matter  wht^ther  the  former  i 
lattor  are  suitable  for  tli(j  special  caBc? :  liy  an  incorrect  jM:*»ltii:iii  of  tb^ 
relation  to  the  eye  5  by  fnulty  employment  of  tbe  g:la5i*M>s,  etc.  At  lnw<t  It  only 
needs  under  BU(!li  drcumstfluces  the  occurrence  of  extern al  unfaroraljle  coiMUti<fl)i 
to  turn  occupatiouft,  which  require  a  continuouiB  Ti^on  at  nhort  dhstanocn,  inta  • 
source  of  asthenopia. 

Course  and  Eeiulta'--At  flret,  all  the  i^niptoma  of  the  cTlfiJi^am!*  only  ai^ar  w%w 

thr  alTcctini  niU!!:r}i  ;*  are  subjected  ta  uiiftccustonied  or  eict^ive  sttmhiing.  T1j*h  i^ 
intensity  of  the  syniptoma  is  in  proportion  to  the  extent  and  duration  of  the  wort 
that  the  muscles  have  to  perfonn.  With  continued  forced  work,  however,  the 
nervous  syinptoms  soon  Ixconic  penuancnt,  tlie  patient  constantly  suffers  from  the 
sensation  of  dazzling,  and  even  slight  use  of  the  eye,  as  in  distant  vision,  sutfin^to 
excite  severe  j)ain  in  and  around  the  eye.  The  asthenopia  acijuires  more  and  more 
the  character  of  rtt.'nio-ciliary  hi/p<i'(¥}<thrsia. 

Asthenopia  can  V)e  cured.  This  Ave  may  expect  ^nth  the  crreatest  certainty  in 
those  cjises,  in  which  it  is  not  so  nuich  a  real  lack  of  energy  that  is  the  cause  of  tbe 
affection,  as  rather  an  absolute  or  relative  over-amount  of  st-rvice  deniandi-d.  The 
prognosis  is  equally  unfavorable  in  those  cases  in  which  diseases  which  weaken  the 
general  system  have  lessened  the  power  of  work  of  the  muscles  under  consideration, 
and  in  connection  with  over-burdening  have  laid  the  foundation  for  asthenopia. 
With  suthcient  care,  the  parts  usually  soon  recover  sufficiently  for  the  eye  to  do  a 
moderate  amount  of  work.  It  not  unfrequently  happens,  however,  that  su^>sequ'^ntly 
a  certain  degree  of  insuiheiency  remains,  and  later,  every  indiscretion  is  accompanitHl 
by  a  return  of  the  asthenopic  difKculties.  Where  a  certain  deficiency  of  energ}'  is 
the  cause  of  the  develoj)ment  of  the  asthenopia,  the  eye  never  rcfurns  to  normal 
duration  of  function;  throughout  life  it  re([uires  certain  helj)s,  which,  in  ordimuy 
occupations,  dimini^h  tlie  amount  of  its  work  to  tlie  existing  power. 

Treatment. — The  first  and  most  important  indication  is  to  arrest  the  progress  of 
the  disease.  If  the  immediate  causes  of  the  overburdening  of  the  muscks  arc  cor- 
rectly understood,  this  is  not  very  difiicult  in  the  majority  of  cases,  provided  that 
the  patient  presents  himself  to  the  surgeon  as   soon  as  the  symptoms  of  diminished 
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duration  of  function  begin  to  evince  themselves,  and  that  he  is  in  conditipn  to  leave 
off  the  occupations  causing  the  affection. 

Frequently,  improving  the  circumstances  under  which  work  is  conducted  suffices 
to  increase  the  functional  duration  to  the  normal  amount.  Thus  it  will  often  be 
necessary  to  arrange  the  position  of  the  patient  in  regard  to  the  source  of  light — the 
window,  for  instance ;  where  the  illumination  is  insufficient,  to  increase  it  to  the 
proper  amount  by  strengthening  the  artificial  source  of  light,  or  by  the  choic(|  of  a 
more  suitable  location. 

In  other  cases,  the  object  is  improperly  placed  as  regards  the  eye ;  it  is  too  high, 
too  low,  or  lateral,  as  occurs  in  reading  in  bed,  &c.,  and  hence  muSt  be  altered. 

But  if  the  cause  of  the  overburdening  (as  is  the  rule)  depends  on  inadequate 
power  of  the  muscle  of  accommodation,  in  its  incapability  to  produce  and  maintain 
the  requisite  amount  of  accommodation,  whether  the  fault  lies  in  a  real  weakness  of 
the  muscle,  or  in  the  resistance  which  the  muscle  meets  with,  or,  finally,  in  the  re- 
fraction of  the  eye,  it  is  very  nscessary  to  order  8uitahle  glasses. 

The  rules  for  their  choice  have  already  been  mentioned  in  the  previous  sections. 
When  disturbances  of  the  natural  co-ordinate  relations  are  the  proximate  cause  for 
asthenopia,  it  will  more  frequently  be  necessary  to  combine  the  correcting  glasses 
with  prisms  according  to  necessity,  so  much  the  more  as  in  the  hypenesthesia  of  the 
parts  already  developed,  every  confusion  of  tlie  co-ordinate  relations,  even  the  most 
trifling,  is  usually  absolutely  unbearable. 

Where  the  asthenopia  is  accompanied  by  great  ciliary  or  retinal  hyperajsthesia, 
it  has  been  advised  to  give  a  blue  tint  to  the  correcting  spherical  glasses  or  prisms. 
(Bdhm,  Gra/ife.)  But  it  is  doubtful  whether  this  is  of  any  use.  At  first  every 
attempt  to  employ  the  eyes  for  continuous  near  vision  only  for  a  time  is  generally 
lnterdict<Mi,  and  is  each  time  followed  by  unbearable  increase  of  the  extremely 
painful  affection;  even  under  the  most  favorable  circumstances  the  patient  is 
absolutely  incapable  of  doing  anything  requiring  7i€ar  vision.  The  chief  indica- 
tion, then,  is  to  first  remove  the  state  of  nervous  active  excitability.  This  is  to  be 
done  by  taking  great  care  of  the  eye,  and  avoiding  all  exercise  of  it.  Great  benefit 
is  ascribed  to  the  methodical  usr^  of  atropine,  and  the  complete  relaxation  of  the 
muscle  of  accommodation  that  it  causes.  (Danders.)  When  the  sensitiveness  of 
the  retina  and  ciliary  nerves  has  been  diminished,  it  is  time  to  commence  attempts 
at  vision,  with  completely  correcting  glasses.  At  first  these  attempts  must  only  last 
a  short  time,  and  be  resumed  after  long  intervals.  But  in  proportion  as  the  power 
of  the  eye  increases,  so  should  tlie  frequency  and  duration  of  the  trials  increase,  till 
we  attain  our  end. 

[Under  the  b(;lief  that  in  asthenopia  there  was  often  a  discrepancy  between  the 
power  of  the  ciliary  muscles  and  the  angle  of  convergence,  it  was  concluded  that 
there  was— 

"  \sf.  Some  disturbance  of  the  relative  accommodation. 

"  2(1.  There  seemed  to  be  a  want  of  tone  or  power  of  the  ciliary  muscle  for  con- 
tinued action. 

"  3^/.  Want  of  mental  energy,  the  patient  having  lost  confidence  in  his  power  to 
use  his  eyes/' 

Tlie  first  difficulty  is  overcome  by  giving  glasses,  to  change  the  relation  of  the 
accommodation  to  the  angle  of  convergence  of  the  optic  axes. 
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f^eoondlj,  tJie  tone  of  the  mascle  la  increased  bj  a  regular  coutn)  <*(  uiniiaiit 
exercb©?- 

Til©  patient  is  to  corameTice  nsing  tbo  eyes  witlj  the  cbosen  glasaes;  h^hU 
read  for  from  three  to  fiilteen  miuuU-g^  three  times  dail)%  from  &  book,  wiib  ^rU 
dear  tvpe.  The  diirjitioii  of  this  exercise  h  to  be  dfiily  increased,  bj  ttddlliomofcM 
liiionte  to  each  period — taking  eare,  however,  not  to  conse  fatigtie, 

Tbinllv,  the  nbove  '*  course  of  trentment  serves  to  distract  the  ediid  of  ^ 
patieutj  nod  restores  Ids  confidtrnce  in  hia  ability  fo  ii&e  Lis  eyes/^     (j^-  i>y*r.) 

It  would  he  superfluous  to  enter  into  detail  in  regard  to  a  method  which  la 
been  so  full  v  -kid  down  by  ite  orii^injitor,  hut  £3gree!nL%  to  a  greiit  extent,  wilb  tk 
Dyer,  botli  a??  to  ihe  nature  an^l  the  seat  of  the  difl.*nBe,and  having  beo  me thoraogilj 
ootivinced,  in  many  cases,  of  the  efficacy  of  the  tre.itment  prQ[K»&ed,  I  have  b««ay 
to  ]o(ik  inttj  the  matter  for  the  puri»ose  of  cTplainiug,  if  po^ible,  llie  mAi^ntr  ii 
whifh  this  bene  fit  is  eliected.  In  order  to  do  th'a,  we  m\jst  fii^ttako  into  con^ti^ 
tion  the  nature  of  the  part  to  which  the  remedy  is  to  he  applied,  ftnd  R»thT*illl 
tlie  present  ei\Be  what  19  known  as  the  relative  ace  >nLinodatIon,  iL  is  to  tiii«  ih^m 
attention  will  he  chiefly  confined. 

In  emmetropic  or  normal  eyes,  there  it  a  certain  relation  between  the  mem 
morlation  and  convergence  at  the  viiual  axes^  bo  I  hat  a  ccrt^dn  amonrit  of  the  JWbm 
correspouils  to  a  j^iven  amount  of  the  latter.  Now,  although  this  aniouot  tdsetm 
mod:  I  tion  ii  definito^  it  ia  by  no  means  absolute,  as  15  proved  by  the  fm%  ttial,  *tt 
a  fiJEed  degree  of  convergence,  the  accommodation  can  be  modified  and  ye;  dii  kt 
vlion  n-man  undlsturbecl.  To  prove  ihie,  kt  a  small  object  (fine  prim)  b«  |>Uii 
at  the  die  tan  oe  of  twelve  inches  from  the  eye*  This  particular  degree  i>f  con^rz^"^ 
\»  bere  cho^^en  on  aoronnt  of  simplicity^  and  bcf^aa^e  with  it  w©  obtain  a  r 
an  ount  of  relative  accommodation  than  with  any  ofhcr*  while,  at  the  ^nmt  Vmt,t 
is  the  average  dist:mcc  at  which  the  object  is  hchl  for  ncnr  work.  AstJieTpuJ 
a^aa  are  converged  upon  the  object,  and  as  the  ace  immndatjon  Is  adju>tid  f  fr  ^ 
above  tliytancc^  vi-iii:  is  acute,  Noft%  the  stron^^est  fonvex  gla-^s,  tliroagii  which  ^ 
f>hject  still  remains  distinct,  will  show  the  amount  which  the  nccommodaUon  caa^f 
relrised.  Tliirf  is  known  iis  the  negative  portion  of  the  relative  accomTni'd&tioo,  iii 
rL'jfresen^s  the  amount  of  relaxation  of  wIjilIi  the  ciliary  nm3<.lu  is  ciipable,  wiilith* 
definite  anion nt  of  convergence.  On  the  other  haiid^  the  strongest  cont^it^  ^bM 
through  which  tlje  object  still  rental ns  di^lincl,  will  show  the  amount  of  accomnw- 
dation  which  can  Le  brought  firth  by  increased  to'Eisinu,  or  rnusenlar  eifort,  00  ik 
part  of  the  ciliary  musile*  Thi^s  i^  known  as  the  positive  portion,  Tlie  ne^ti<* 
portion  repregent?,  then,  the  annount  of  muscnlar  force  actu:dly  used  with  a  gs^n 
convergence,  in  order  lo  render  vision  distinct;  the  positive,  that  whit  h  is  h  el  J  a 
resTVe.  'Iho  positive  ought  to  predotuiuate  over  the  negative  in  the  projort-iso 
of  3  to  2. 

"  The  distinction  here  madc^''  says  Donder?,  ^^  already  acquires  practical  imj^r- 
tance^  from  the  fact  that  accoimnodation  can,  only  he  maintained  at  a  dittane^^  d 
trhich.,  in  reference  to  the  negatlTey  the  jwsi live  part  of  the  relative  range  ofa^-commc- 
datlon  is  tolerahhj  greaty  This  is  a  most  important  law,  and  its  practicd  etfecti^ 
admirably  shown  in  hypennctropii.  The  reason  why  the  accommodation  can  not 
be  maintained  in  hypermetropic  eyes  is,  not  because  the  relative  accommf  dation  for 
a  given  convergence  is  not  sufficient,  fnr  it  is  usually  gre.-iter  than  in  normal  ejes^ 
but  because  tlie  positive  part  is  too  small  in  proportion  to  the  negative,  or,  in  extreme 
cases,  d'les  not  exist  at  all.     In  other  words,  the  amount  of  muscular  force  expended 


ASTHENOPIA — ^AUTHOBITIES.  745 

^  niieb  greater  than  tLat  held  in  reserve.    Bat  tbis  may  also  ocoar,  under  certain 
^QBditiona,  in  the  normal  eje. 

Ko  Tnnacle  can  loD«r  maintain  its  mazimnm  tension  without  giving  rise  to  fatigue 
•lid  pain,  and  these  follow  in  tl:e  case  of  tho  ciliarj  muscle,  just  as  they  would  in 
ittij  other  muscle  which  was  overtasked ;  and  there  is  no  reason  wlij  that  which 
ti^CB  place  in  the  hypermetropic  eje,  from  abnormal  struciure,  should  not  also 
Occnr  in  an  emmetropic  eye,  from  weakness — that,  just  as  the  ciliary  muscle,  in  one 
^■•e,  is  overtasked,  fn)m  having  an  abnormally  heavy  burden  to  carry,  so  it  might, 
b  the  emmetropic  eye,  be  too  weak  to  perform  its  normal  amount  of  duty.  If  the 
"^reakened  mascle  is  using  a  force  disproportionate  to  its  strength,  in  order  to  adjust 
ISm  Accommodation  for  a  given  convergence,  it  must  ha  at  the  expense  of  that 
VDMKint  of  power  usaally  held  in  reserve  by  the  normal  eye,  and  represented,  as  we 
kv«  se^D,  by  the  positive  part  of  the  relative  A.  I  have  seen  many  cases  of  this 
^lype  of  asthenopia,  where  the  deficiency  of  the  positive,  or  want  of  reserved  force, 
"Was  very  apparent.  The  amount  has  varied  between  what  would  be  represented  by 
a  oonvex  glass  of  ^V  to  ^V* 

Now,  in  regard  to  the  treatment  of  these  cases.  As  it  has  been  proved  that 
•eooniinodation  can  only  be  maintained,  for  any  length  of  time,  w  here  the  positive 
la  tolerably  great  in  reference  to  the  negative,  and  as  it  has  been  shown  that  the 
poe^itive,  in  the  above  ca^es,  is  disproporlionately  small,  the  indication  would  appear 
to  be  to  restore  tlie  positive  to  its  normal  dimensions,  and  it  would  follow  that  the 
•rthenopia  would  then  be  relieved.  The  question  then  is,  how  can  this  be  done  ? 
The  answer  is,  by  convex  glasses. 

As  a  convex  lens  represents  so  much  muscular  force,  we  have,  by  adding  this 
luMi  added  just  so  much  power,  restoring  the  proportion  between  the  positive  and 
Mgative  parts  of  the  relative  accommodation. 

It  would  seem  to  follow  then,  that,  as  soon  as  the  want  in  the  positive  was 
applied  by  the  glasses,  the  asthenopic  symptoms  would  rapidly  disappear.  This  is 
tlie  c&se,  and  would  be  so  nearly  always  if  a  new  factor  of  the  disease  did  not 
» into  play,  and  this  is  want  of  energy.  It  is  one  thitig  for  a  muscle  to  contract 
and  qnite  another  for  it  to  maintain  its  contraction ;  and  the  fatigue  which  arises  in 
this  case,  is  not  so  much  that  which  proceeds  from  actual  energy,  as  of  lifting  a  load, 
as  tliat  which  results  rather  from  the  simple  extension  of  an  elastic  muscle  when 
in  the  condition  of  contracion.  The  power  to  maintain  a  certain  amount  of  co!)- 
traction  is,  to  a  very  great  extent,  dependent  on  the  will— the  patient  *'  having  lost 
confidence  in  his  obility  to  use  his  eyes"  being  a  very  prora'ne  t  feature  in  this  form 
of  asthenopia.  Having  restored,  as  it  were,  by  the  glasse-,  the  actual  muscular 
force,  we  must  seek  to  cultivate  the  ability  to  maintain  the  required  muscular  ten- 
don; in  other  words,  to  restore  the  tone  and  vigor  of  th^  weakened  ciliary  muscle ; 
and  the  best  way  of  doing  this  appears  to  us  that  proposed  by  Dr.  Dyer,  viz.  gradu- 
ally increasmg  exercise  at  stated  intervals,  with  light  convex  glasses]  {E,  G.  Lorii^g,) 

AuthariU9B—St€Uwag,  Sitzungsberichte  dcr  Wlcn.  k.  Akad.  der  Wiss.  XVI.  S.  245,  264,  265. 
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1(19;  Congress  intern.  d*ophth.  Paris,  1863.  P.  ^Z.—DoncUrg,  A.  f.  0.  IV.  1.  S.  329,  832,  334,  VI. 
1.  S.  78  et  seq. ;  Anomul.  der  Refr.  u.  Ace.  Wicn.  1866.  S.  217  et  seq  — .SrAwtr?»a»,  Vijfde  Jaarl. 
▼erslag.  Utrecht,  1864.  S.l ;  kl.  Monatb!.  1364.  S.  92,  dd.—Jleriny,  Verbal  conmiunication.H.— A'u- 
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5.    Paralysis    of   Accommodation. 

Symptoms. — This  affection  is  characterized  hy  the  remotal  of  the  near  pointy  and 
U$  approach  to  the  far  point;  or^  in  other  wordsy  by  the  diminution  or  entire  lose  of  the 
range  of  accommodation. 

Even  in  low  grades  of  the  paresis,  the  diflficulty  of  exoiiing  or  maintaining  suffi- 
cient accommodation  shows  itself  very  decidedly.  On  such  attempts,  the  eye  soon 
:ire8,  its  accommodation  hegins  to  waver,  and  the  muscle  soon  gives  out.  Mikropsia 
is  often  observed  at  the  same  time.  In  the  higher  grades  of  the  paresis,  the  power 
-A  adjustment  is  almost,  or  wholly,  lost.  The  extent  of  distinct  vision  is  limited  to 
the  longest  lino  of  accommodation,  whose  length  and  position,  of  course,  vary  with 
the  natural  refractive  state  of  the  eye.  The  latter  does  not  appear  to  change  much 
Id  slight  paresis ;  but  in  complete  paralysis  it  is  often  much  diminished.  Many  eyes 
become  hypermetropic  that  were  not  so  before,  and  their  natural  refraction  returns 
igain  after  the  cure  of  the  paralysis.     {Jacoheon^  Boring^  Pagenstecher^  Dandere,) 

Sometimes  the  paresis  of  accommodation  is  simple^  the  pupil  retains  its  normal 
lize,  and  reacts  very  freely  to  reflected  irritation,  but  in  the  accommodative  changes 
5f  the  eye  it  does  not  move.  Myopes  who  in  their  ordinary  occupations  use  their 
iccommodation  little,  if  any,  and  do  not  use  any  correcting  glasses,  usually  have 
their  sight  little  disturbed.  On  the  other  hand,  emmetropes,  and  still  more  hyper- 
metropes,  are  much  affected  by  the  loss  of  accommodation  during  near  vi>ion. 
Their  sharpness  of  vision  is  greatly  decreastd  fur  shoit  distances,  and  sometimes, 
also,  for  far  distances,  and  the  attempt  to  cover  the  defect  by  straiiiing  the  accom- 
modation soon  causes  asthenopia. 

As  a  rule,  the  refle:^ted  movements  of  the  iris  are  also  arrested,  the  pupil  reacts 
slightly,  if  at  all,  to  light,  &c.,  it  remains  fixed  and  moderately  dilated,  the  paresis 
>f  accommodation  is  accompanied  by  mydriasis  (see  under  this  head).  The  disturb- 
mce  of  visifin  is  then  always  marked,  very  often  there  is  also  paralysis  of  the 
ixtemal  muscles  supplied  by  the  oculo  motor.  Indeed,  not  unfrequently  the  paral- 
jrsis  extends  to  several  cerebral  and  spinal  nerves,  and  is  very  complicated. 

Causes. — We  divide  paralysis  of  accommodation  into  two  forms,  viz.  true  paresis 
lependcnt  on  functional  disturbances  of  the  nerves,  and  others  that  are  caused  by 
[>athological  changes  in  the  muscle  or  their  sheaths. 

1.  Where  true  paralysis  of  accommodation  occurs  alone,  or  combined  only  with 
uydriasis,  cerebral  origin  of  the  disease  is  not  impossible,  it  is  true,  but  is  very  rare. 
[t  almost  always  depends  on  an  affection  of  the  short  root,  or  of  the  lenticular 
ganglion.  Where,  however,  the  paresis  of  accommodation  and  the  mydriasis  are 
>nly  partial  symptoms  of  an  affection,  extending  to  several  muscles,  there  must  be 
iLsease  in  the  trunks  or  sheaths  of  one  or  more  nerves,  or,  as  more  frequently  occurs, 
n  the  central  organs.  Among  the  affections  of  the  latter  are  not  only  perceptible 
)rganic  changes  in  certain  poitionsof  the  brain  (r  spinid  medulla,  but  also  less 
nanifest  alterations,  such  as  those  that  occur  in  alcoholism,  late  in  diabetes  mellitus 
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(Mannh^rdt),  ^H 

Efiklcmic  diplitbcnn  h  ati  importiint  cauiw.     In  mma  opldoniii^  Ibn  (iW^et^F 

vrry  otUii  aC(Xjm|Hiiueci  by  piwiiljwu  uf  acconmiocktiga*     {Difnd^M,  /\ij?ow*«ia^B 

T])p  tiymptftms  of  paralytU  mildly  bpFpfoi  sftet  the  vtotip  h»A  nearly  or  finite  iiiivp|«i^^B 
y«iA)ly  bctwctn  the  tliird  viil  ftbtth  week*  Tlrfj?  do  not  at^cnz  in  caw»  th»i  n*^  Oifirai^H 
mptdly^  (ft  in  tbe  filowpT  cm«ti,  where  death  reenlts  from  ^dnej-^iiM'mse.  {i*age«M«t^fW.'i  ^^M 
mnmUm  t)f  accomin  odAtlnn  pud  of  tbe  piwlaie  jire  m^fit  fne<|ttcntly  affected  Soni?  ll9(^^^H 
the  tiotvt*  pMsiEg  throngb  gwjgUa  are  mopt  atlo^k^l.  {II.  ^arAvifrnJ  In  sam«  cpidaitl^^H 
jjaicKlA  ot  accommodMioa  u  acoompo^nk^  bj  gtt^^t  decrtsaae  of  the  natural  ref  raetbo  t/<»il^^H 
Pafffn9if*^h^)  ;  but  tbo  nervi^it  of  the  iriB  arc  uauallj  miafl«>ctedf  Mi  thst  the  idk%  ^^I^M 
menU  of  the  iria  ^en^ri^lly  contmue.  ParAlyvit  of  the  eo(t  pAl»te  preveaU  the  i«pttmld|^^ 
the  lijuuil  oaviti^A  from  the  ihro*i,  and  6o  kmdcr«  apeaJclfig,  swallDwjne,  Ac,  and  ty«it^^| 
Afit  to  occur,  ai  there  U  often  alio  ancnthesin  of  tlie«e  parta.  {Pifi^tftit^hrr.)  BoiiJ^^H 
jtaralyKU  of  H^t^^romodAticinf  the  tnuBijleii  siipplbd  hy  the  o<;iilo'iiiotor  are  nlsa  often  jan^^H 
More  mrely  the  extremltieii,  ctp^^cially  the  eTten£.or«H  ate  afFt^cted  with  paUj.  lomctUBAH^H 
with  atiawt hiafiia.  EjcceptionaU^^  there  itt  aJio  x^n?«ifi  of  the  nex^e*  govi^ming  forced  ci||^H 
turn ,  { Pctgtnftl^her. }  Diplitheritio  paral yki^  bat  id way^  t^tminated  in  reoo^rr t ,  if  tlit ^ti^H 
itMf  did  not  cause  death.  BUU^  the  pai'^ad  of  a^ctommoilation  often  ofta«ec  MthESiejm  i^| 
long  vrhile.  M 

Btl^bisnius  dlyei^^ns  hoA  also  iiOQirtlmcd  been  eetn  aa  a  consequcaoe  of  pui^fiH 
of  aoc50iDinodatioiL     (I)t?nder*,  IhigenM^her,^  ^^ 

It  U  thotight  thAt  a  constitntioiiiLl  diecfijo  mny  be  oontidered  ae  tbc  caitie  ef  the  1m>1  ''i^l 
tieti,  ^d  that  the  paraJjraid  t-OHultfi  from  the  intincnce  of  the  changed  characici  of  ih*  Bm^^J 
the  centra]  or^ana.  {Bomicrx, )  Posiibly  the  diphtheritic  depoiit  eaijccH  a  bieod-fx^wi^H 
Thii  view  ii  favored  hy  the  fact  that  flerere  cautA^risfttion  dinimifihea  the  DMxrtftlitj  of  t^^H 
eaeew  and  renders  the  paralyaefl  rarer*     {Sr^tonn^att.)  ^H 

Still  pfiriklysifi  of  Rpf^comniudation  has  been  aiao  ob»(;rved  without  any  diphtheritic  idbfil^H 
in  acute  swelling  of  the  fiubinaxilliiny  and  cerTici!il  pi  rinds,  even  in.  deep  ccrTical  cicv^inna  ill^| 
ulc^Tiitinua  nf  ^cr^^tfulous  f^larntiilur  tiimors,      i  f'ti-'trff ^  /''jinif,;)     Wv  arr,  th^n  foir,  v-ifv moai^ 
indiiu'd  ta  nTor  the  parnaia  of  the  difTereiit  mrvouft  rLgjotiK  jtisi  a^  in  Ha-^-d'nw'ti  dS^a^'.  (Jp^i^    I 
dijdit iicrltifl  fiancium,  to  diKt?ft.Refi  of  the  ccrvlenl  fyin^withetic  mrven  and  to  the  drci^itiKinM 
pnr&lytit-  ilibUttona  uf  tlie  vefiytln  uf  the  central  p:irt*i  of  the  brain,  prir« ituiiiily  vi  ih* m^^l^Eh    | 
obhtncjftta.     {SNiff^fifL]     Thin  wouhl  be  cortoVjortiU.'d  Vty  the  circuTUhliLn<.'e  tliiit  in  ^ifbThml    i 
twellittgs  ns^iiilly  apf»tar  at  both  the  an^^les  of  the  luwtr  jaw,  vvlueU  eei  in  tii  bt'  mtiltriUi'ftifll 
the   cortncctivo    ti^>ltle,    ami  can,    without    dot^ht,    rvnct    upon    the   ^uprnnT  etfvic^)  (rs^vttt     I 
{Rcnink')     The  frequently  demonf-trable  sensibility  of  the  cervical  conl  ('''';>//>.'/■  r     •.  and 
the  healing  action  of  electric  currents  passed  through  tlie  latter,  may  al:^o  bo  lure  turnoJtj 
account.     [R'luak,  Bcmdikt.) 

In  Hcveral  cases  a  very  remarkable  limitation  of  accommodation  was  also  ob>f  rvci  in  ati-o- 
tions  of  the  teeth,  and  explained  by  the  reflex  action  of  the  trigeminus  uymn  the  va> '-:!i' t-r 
nerves  of  the  brain.  The  degree  of  pain  for  the  slighter  or  greater  amount  of  the  par--- '•- 
Raid  here  to  be  of  less  significance,  and  the  affection  to  be  found  es|>eeially  in  ii 'ir- .:  "•^■^ 
between  the  10th  and  l.Mh  years  of  life;  very  cxce]>tionally.  however,  or  even  ii'>t  at  :i'.\.  i"  ' 
the  :U)(h  year.  (//.  SrJunuJt.)  The  question  may  here  he  a^hed,  wliether  th.  -  hiiiitiu;  v- •' 
accommodation  may  not  often  be  explained  by  the  fact  that  energetic  and  continuous  nii:-ct:iir 
efforts  are  usually  rendered  very  difficult  by  pain  in  any  ])art  of  the  l)ody. 

2.  Tlio  nuiscle  of  accoinmoclation  it.sclf  may  b^'conie  incapaldo  of  n  artini:  j'''- 
porlionatcly,  or  at  all,  to  tlie  n(Tvc-im|>ul.^c  ;  from  inflaniniatitin  and  itsn-ultMn 
outL,n-()\vtlis  or  ;itroj)hy  ;  from  senile  chanj^es,  and  as  a  result  of  continut  d  inat  tivitv 
from  neglect  of  the  eye,  as  occurs  in  strabismus  or  marked  fuuetioual  ditlurbaiici  of 
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one  eye.  Besides  these,  practically,  debility  of  the  muscle  of  accommodation 
Approaching  paresis,  is  frequently  witnessed  as  a  result  of  diseases  affecting  the 
nutritive  functions. 

Treatment. — Where  the  cause  is  within  reach,  of  course  its  removal  must  be 
Attempted,  and  meantime  the  eyes  should  be  carefully  used.  If  the  diseased  process 
is  eradicated,  and  yet  the  muscle  remains  to  some  extent  weakened,  electricity  pro- 
mises, without  a  doubt,  the  best  success.  (Benedikt^  Coccius.)  The  copper  pole 
should  be  placed  upon  the  closed  lid,  and  the  zinc  pole  should  be  moved  round  the 
orbital  margin.     In  diphtheritic  paralysis,  galvanization  of  the  cer\'ical  sympathetic 

I     is  to  be  preferred.    {BenediJct,  liemak.)    In  addition,  carefully-conducted  exercise  of 

;     the  apparatus  of  accommodation,  never  carried  to  fatigue,  may  effect  a  favorable 

[     molt 

Ck>nvex  glasses,  that  do  not  fully  correct,  furnish  a  means  for  this  exercise,  as 

[  tiiey  do  not  free  the  muscle  of  adaptation  from  exertion.  But  if  asthenopia  be 
caused  by  their  use,  we  should  rather  employ  fully-neutralizing  spectacles.  (Donder$.) 
At  the  same  time,  cold-water  treatment,  sea-baths,  cold  douches,  life  in  the  open  air, 
and  anything  that  increases  the  muscular  strength,  is  beneficiaL  Besides  invigorat- 
ing diet,  quinine,  sulphuric  acid,  and  the  preparations  of  iron  internally,  are  recom- 
mended in  diphtheritic  paralysis.  {Bonders.)  Ergot  (  WilUbrand)  is  of  no  use,  and 
extract  of  calabar-bean  is  of  but  little  service  in  paralysis  of  accommodation,  j 

Authorities.— -Sr^Wwo^,  Sitzungabericht  der  Wien.  k  Akad.  d.  Wiw.  XVL  S.  244,  266 ;  Oph. 
IL  8.  325,674.— Z>on:/fra,  Anomalien  der  Refrac.  u.  Ace.  Wien.  1866.  S.  SOOet  seq.— Gl^ra<r/«,  A 
t  O.  XL  1.  S.  173, 191, 192 ;  XL  3.  S.  299  et  seq.  ;  IIL  2.  S.  363 ;  IV.  2.  S.  230,  234.— Nagel,  ibid. 
VL  L  8.  231.— //oriwfir,  kl.  Monatbl.  1864.  S.  2a5.—I{ughUng»  Jackson,  ibid.  S.  143, 145-147.— 
Ifannhardt,  ibid.  1865.  S.  \%.—Pagemtecher,  aus  Elberfeld,  ibid.  S.  358.— /a«)6«o«,  A  fc  O.  X. 
2L  8.  47. — BrttonneaUy  nach  Donders,  L  o.  S.  513. — //.  Oeroldy  Zor  thcr.  Wurdigung  farbiger 
Diopter.  Bonn.  1867.  8.  36,  i^.-^Willebrand,  A.  f.  O.  IV.  1.  8.  341,  344.— Donders,  CentralbL 
1867.  8.  526.—Graefe,  Doutache  klinik.  1865.  a  115.— Bemak,  ibid.  8.  115.— Coccius,  Der 
Mechanismuii  der  Accommodation.  8.  61,  ^X—Benedikl,  ElektrothcrapieL  Wien.  1868,  8.  457, 
461,— Schmidt,  A.  1  O.  XIV.  1.  8.  107.— Steffan,  kL  Erfahrongen.  and  8tudien.  Erlangen. 
180a  8.  47,  54.—Stammeshau.%  Diss.  Bonn.  1870. 


Symptoms.— TAw  (ifffctitm  u  eharacUrized  hy  a  irid^ftf-dilaUd  or  «i7j  tiifk 
m^abU  pti^ii,  ii^hith  dou  mt  depend  on  any  maUrial  change  m  the  tyt. 

The  tlilatation  of  the  i>upn  b  always  nmrked,  tut  iel<3ora  reaches  sudi 
that  the  iri»  appears  in  the  form  of  d  smaU  border  behind  tbe  iJtnbus 
SumetimeH  it  is  irrt^gukr,  ivben  certain  arcs  of  tlie  piapU  are  more  dU&te4  than 
aod  it  BOinitimes  a[tpcara  &s  a  perpeadjcular  or  horizontal  ptoI,  or  &  pol^giiiGiWfr 
rounded  eagles.  h<L  At  the  aarne  lime  the  dikted  ptipil  is  fixed^  It  ^ari«ilHi3|l. 
anji  from  the  action  of  light,  convergence  of  tlie  oj>tic  axes,  or  exert  ion  tifte> 
aoiu^mrnodation.  Smce,  with  onlargetiieut  of  the  pnpil,  the  inteiisit^r  of  ilkmihiift 
of  the  fundus  and  the  quantity  of  reftetttd  light  is  inerea^d,  tlie  pcpl  IomJI 
blat-'kae^^  und  appears  more  gray^  wiDi  a  tenden^^y  to  blue  or  gre«ti,  Add,  «lMiii 
light  falls  at  a  favorable  angle^  may  even  appeajr  brilliant. 

The  power  of  accomiuodalLm  ia  aluiost  always  limited^  aJid  often  entti^ely  nnivd 
Stilly  DO  constant  proportion  exists  betn  een  the  puiiillary  dilatation  aad  6*  W 
of  acL'omLuodatJon ;  this  may  be  rerlaoed  to  nothmg  in  a  eliglitljr^dilatod  ^^9»L 
conversely,  may  remain  in  marked  mydriasis, 

Tfai»  diminaCiofi  of  BccoinmodiLtio&,  McarHn!^  witb  m?driasift,  manif^U  it^df  T07  Ai^^ 
oblv,  aiiice  Ujg  diaiccter  mid  appureot  brilUy^h^^  of  Lbe  cirdes  of  di^perisicrn,  falling  oa  tbtntiB, 
jncjvojK!' With  the  sj£e  of  tho  pupil.  Moreover,  the  niydnHtic  tye  dcwa  Dot  f^ee  witl)  pi^f^ii' 
tiDclues^  i\\.  uny  dbinncen  Ji^tlit^  asvm  metric  ciirvuUire  of  the  coruc&  uud  lens  ^really  afffctmtaf. 
Oil  uc^uutil  of  ihc  ticncuiut  of  bLurE'iiig.  Bciiidca  ibid,  tbfro  u  the  reiy  uDpieasntit  frdjp^cfte 
iliiijL;,  whii^h  ijrLcii  uci^tjmpanjes  jn_>dntiais,  ttud  frtqucutly  renders  it  import  Lie  to  use  tl»*fj»» 
bright  Ji||t]it. 

Mydriasis  l^  U--ually  confined  to  one  eye  ■  it  is  rarely  binocular-  Ncwrth^le*fl 
distutba  biiioeulxir  vi-i(?n  very  nuub,  till  the  patieut  bus  learned  to  supprissejiiiet' 
disLiucL  perceptions  of  tbe  uffecled  eye* 

CauseB. '-^ydrijisis  nmat  not  be  considered  a&  an  entire  paralysis  of  tb*  ^* 
This  U  cbariietirizeJ^  noL  by  dihitation  of  the  pupil,  bat  by  inattion  .intl  tretimka- 
nesa  Jii  quick  movenientj^  of  the  eye-  In  inydi'lu^ia,  the  iris  is  al iv ays  tease,  ft^ 
whon  ivatiHnn  to  ligl«t  and  Uu?  j^osvcr  nf  aticoinnioOation  are  absent.  Moreover,  tf 
povvcrfnl  initatiim  of  the  t\vi>:^  uf  the  filth  [jair  of  nerves  at>  ii*t  the  eye,  lemitonrf 
conU'actism  may  almost  always  bo  induce  J  ■  on  Uie  uther  hantl,  the  »;9e  of  airop* 
"will  produce  masinnani  iHi^jtatii^n,    iRintc,) 

Wiy  grni  rally  distiii'^'ukb  a  spastic  and  a  paralytic  form.  The  fir&t  dqtend?  ap^* 
an  irritated  ?tate  of  the  oculo-pupiUary  branclics  of  the  sympathetic  ntfrrc  sad  i* 
thcTufore  cjuist^d  hy  a  Rpju^modic  cctn traction  of  the  dilatator  [mpiUte  and  of  ih^  m^ 
culav  portions  of  the  vf^jicb  of  the  irii^T  ^^^  ^  pure  cases  is  not  attifnded  by  mJ 
liuiitation  of  tht'  ran^e  of  acci>mniodation» 

To  tbis  clfLia  bc'Iongi  the  mydrieiAii,  which  nomctiniiet  duTldg  attaeka  of  bemicj-vJiift  (i^ 
Bfiin-f^ti/momli  aff^jictfl  tbc  eyti  corrcspODding  to  Iho  &ido  of  the  b<'sid  nfTectfd,  hot  m  m^ 
csuH^  61,'^  ma  qLiickly  to  paaa  away^  as  tbe  bp&^Qi  aoon  cbjkUgCH  to  pandydaaf  the  miucsJar  tiHf 
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of  the  vessels.  Farthermore,  there  may  hero  he  reckoned  the  ephemeral  mfdriasiB  {Oraefe)^ 
which  develops  itself  only  temporarily  at  certain  hours  of  the  day,  v^ithout  any  especial  caase 
or  under  the  most  varying  external  caases.  In  one  case  mydriasis  and  myosis  alternated 
periodically  with  each  other,  without  there  being  demonstrable  any  limitation  of  accommoda- 
tion {Uonders).  The  dilatation  is  probably  also  to  be  reckoned  here  which  is  sometimes  ob- 
served in  Helminthiasis  (Worms)  and  in  certain  abdominal  affections,  although  the  abdominal 
•ympathetic  can  exercise  no  direct  influence  upon  the  ooulo-pupillary  nervous  branches 
{Budge).  An  important  cause  are  irritating  injuries  acting  directly  upon  the  cervical  sym- 
{Mithetio  {cervicalstrang).  In  fact  a  high  degree  of  mydriasis  has  been  observed  in  consequence 
of  an  aortic  aneurit>m,  of  carcinoma  of  a  cervical  gland  {Ogle)^  during  the  passage  of  a  phlegm 
monous  inflammation  of  the  neck  into  suppuration  {Kidd),  and  in  connection  with  great  eleva- 
iion  of  the  upper  lid,  even  repeatedly  in  ordinary  goitre  {Vemme).  Unfortunately  the  state  of 
Accommodation  has  not  in  these  cases  been  sufficiently  estimated,  and  hence  many  of  them 
might  possibly  be  confounded  with  those  which  have  been  seen  in  diphtheria  of  the  throat  and 
affections  of  the  teeth.  Finally  in  the  category  of  spastic  mydriasis  are  to  be  reckoned  those 
oases  of  dilatation  of  the  pupil,  which  constantly  occur  in  very  slow  respiration,  or  where  the 
latter  has  entirely  ceased,  in  concussion  of  the  brain,  in  obstruction  of  the  respiratory  passages, 
and  generally  in  death  by  suffocation,  and  which,  according  to  physiological  experiments 
{Thiry^  Ludwig^  Bezold)^  are  to  be  explained  by  the  irritating  action  of  blood  rich  in  carbonic 
acid  and  poor  in  oxygen,  upon  the  central  organs  of  the  sympathetic  nerve. 

The  mydriasis  is  usually  a  symptom  of  paralysis  and  to  be  explained  by  obstruc- 
tion to  the  conducting  power  of  the  oculo-pupillary  branches  of  the  third  pair  of 
cranial  nerves.  The  paralysis  is  but  rarely  limited  to  the  motor  nerves  of  the 
sphincter  pupilloe  and  can  then  always  be  referred  to  a  central  cause.  In  the  great 
majority  of  cases  it  is  accompanied  by  paralysis  of  accommodation,  and  its  cause 
may  then  be  found  as  well  in  pathological  changes  of  certain  portions  of  the  brain 
situated  beyond  the  centre  of  origin  of  the  trunk  of  the  oculo-motorius,  as  in  obstruc- 
tions in  the  conducting  power  of  the  ciliary  ganglion  and  of  its  short  root,  or  even 
merely  of  the  intraocular  ganglia.  Mydriasis  and  paralysis  of  accommodation  are 
frequently  merely  two  of  the  symptoms  of  a  paralysis  w^hich  extends  over  larger 
parts  or  over  the  entire  region  or  ramification  of  the  third  and  even  of  several 
cranial  nerves.  The  cause  of  the  obstruction  in  conducting  power  is  then  often  an 
affection  of  the  sheath  of  the  nervous  trunk,  and  as  a  rule  is  referred  to  a  rheumatic 
origin.  Just  as  often,  however,  the  morbid  deposit  lies  deeper,  in  the  envelopes  of 
the  brain  or  even  in  the  latter  itself. 

Mydriasis  is  also  a  symptom  of  certain  brain-diseases,  chronic  hydrocephalus, 
basilar  meningitis,  and  apoplectic  effusions  at  the  base  of  the  brain.  It  occurs 
frequently  in  diseases  of  the  cerebellum  (DucJiek)  and  in  chorea  {J.  Meyr),  poisoning 
with  coal-gas,  lead,  certain  narcotics,  &c. 

The  dilatation  of  the  pupil,  occasioned  by  mydriatics  and  accompanied  by  paralysis  of 
accommodation,  manifests  also  a  spastic  contraction  of  the  muscles  of  the  iris  suppUed  by  the 
fympathctic,  as  well  as  a  paralysis  of  the  sphincter  pupillao  and  of  the  ciliary  muscle,  and  is  to 
be  explained  by  an  action  of  those  poisons  upon  the  intraocular  ganglia. 

Course  and  Results. — Where  the  original  disease  can  be  cured,  or  subsides 
spontaneously,  the  mydriasis  and  its  attributes  also  often  disappear.  Still,  not  un- 
frequently,  dilatation  and  slugginhness  of  the  pupil,  with  or  without  limitation  of 
the  accommodation,  remains ;  sometimes  only  the  latter.  Once  chronic,  mydriasis 
usually  defies  all  attcmi)ts  at  cure,  and  becomes  permanent,  probably  because  the 
muscles  or  nerves  involved  become  atrophied. 


HYDHIASIS — TRKATMENT — ^UTIiO£mES. 

Treatmenl — This  should  always  be  directed  to  the  onginfii  dma?*,  where  tills 

U  disooverable,  Heiioe  it  will  b©  purely  antiphlogistic,  antitheumoiic^  anthebnusp 
tic,  &c.,  flceonlin;^  to  circiimstancea.  If  tEje  original  dtaease  ha^  IwcH  removed,  or 
ir'  tho  treatment  fjr  it  has  done  its  uUnost,  and  the  mjdriasb  cootinaea  as  an  imle- 
pendent  diseaae^  or  if  it  was  so  fiom  the  ^r^U  without  perceptible  cau.^  vi%  shmt6 
try  to  oxeit<?  contractions  of  the  apbincter  puplUffi. 

The  hopes  i»f  doings  tliis  by  tlie  ca^iibar  proiiarations  hare  not  been  fulfilleti  Tht 
effects  of  tljis  romed/  are  evane^cetit*  Where  the  eansea  are  ephemeral,  howerrt; 
calabar  may  haste d,  or  even  excife,  recovery.  The  hopes  from  it  are  the  hett^r,  titt 
greater  and  more  permanent  its  olfect  on  the  pnpll  and  the  acoomuiodaticoL,  at  (id 
apprmation.  (Grm/t.) 

In  Bome  ease-,  after  the  fruitless  ose  of  other  reTueilie^T  tf?*^friV»fy  has  pTOwl 
befiylkaaj,  {BenedLkt,  Fibber.)  The  copper  p 'le  should  be  placed  over  tJbedpiii 
ijd^  tb«  T^Tic  pole  to  the  zygoma. 

In  the  spastic  foiiUj  however,  the  galvanic  curreot  is  better  condacb^  ta  tbi 
ccTvicttI  sympathetic 

Not  very  imfreqnentlj,  irritation  cjf  the  ophthalmic  branches  of  the  fiftJi  ^t  d 
nerves  is  benL*ficial  by  the  reflections  to  I  lie  spUineler,  For  this  purpose  tisctamgl 
opium  mil  J  be  applied  once,  or  nt  most  t  wice,  daily,  to  the  ronjunctiva,  IJJ  in  eo&i^ 
qtience  of  this  treatment,  there  is  so  much  vascular  irritation  aa  to  rtqiiir^  treatuMB^ 
ive  mny  ^pply  cold  coutpross.^Sj  without  diminisbiug  the  oflVct  of  the  first  reme4V|«i 
cold  also  stimulates  the  s^phincter  pupllls^. 

Fraqoeat  Goniracitani  of  tba  orbieulitris  itiasclc  are  cotifiderpd  bcueSotal,  as  Ihey  iymptlbt^ 
Cftlly  excite  conlrnctions  of  Ihc  ft|ibmct«>r  pupifj^.  { Qf-iU'fiJ)  Tlic  patient  fthould  b«  »Jri*»i  Go 
close  tli^  \xd%  frc^qtientty,    Methoslictil  i^^c  f)f  i\\t  n\\\^^\^  of  accpnimodaliOD  should  also  bt  trwSs 

We  muy  BOOH  judge  from  Ihu  ex  lent  and  duraima  uf  tlie  ptjpUl&ry  reAClion,  whKhcT'  ^^1 
remedy  promists  iiny  thing.  Wlicre  l!ie  tliatneter  of  ttie  pupil  chuuges  litUe,  or  quickly  ^;tund 
to  its  foinier  size  after  all  these  attempts,  tliere  is  little  hope. 

Instead  of  applying  laudanum  to  the  conjunctiva,  we  may,  of  course,  use  anj  other  irritioti. 
Thus,  tlie  conjunctiva  or  Q(hyQ  of  tno  cornea  have  been  cauterized  with  nitrate  of  silver;  tbe 
patient  has  been  ordered  to  take  snuff,  smell  ammonia.  Ac.  Greatly  irritating  t!ie  retina,  in  order 
to  affect  the  pupil,  is  dangerous,  and  of  little  benelit.  The  same  is  true  of  repeated  paraceotesis 
of  the  cornea.  The  use  of  strychnia  and  veratria  salve  to  the  frontal  regions,  as  well  as  the  ifllff- 
nal  use  of  ergot,  are  of  little  or  no  advantage.   {Arlt.) 

Authorities.— iS^/fZ^trflr/7,  Ophth.  II.  S.  329,  S31 ;  Wien.  med.  Wochenscbrifl,  1864.  Xro.  1(^11 
iJ'/Wtf,  Lehrb.  der  Ophth.  I.  Braunschweig,  1S53.  S.  101,  328,  II.  S.  568.  —  Dondert^  Anom,dfl 
R*>fT.  u.  Ace.  Wien,  18G6.  S.  493,  504,  505,  506,  524.  —  Graefe,  A.  f.  O.  I.  1.  S.  815,  II.  I.Sl 
^SleUinaij,  Wien.  Med.  Jahrb.  1800.  2.  S.  50;  Der  intraoculare  Druck.  Wien.  186.^.  S.  74u.£ 
—  Thiry,  Lndwig^  Bczold,  ibid.  S.  7(5  u.  f. — Doudrrs,  Het  tinjarig  bestaan  v.  h.  nederl.  gasthnin. 
etc.  Utrecht.  1S()9.  S.  137. — Bcncdikt^  Electrotherapie.  S.  201,  3(UJ. — Biidgr^  Die  Bewegongdcr 
Iris.  Braunschweig.  1855.  S.  170.  —  0(jlc,  Kidd,  Nach  Eulenburg  und  Gnttman  Arch.  f.  Psrch. 
L  S.  'i22.—I)cmmc,  Wurzburg.  Med  Zeitschrift.  III.  S.  2G9,  273,  297.— Z>tt  BoU-Reymond, 
Arch.  £.  Anat.  u.  Phys.  1800.  S.  461  u.  f. 


7.    Spasm     of    Accommodation, 

Sjmptonu  and  Causes. — This  affection  is  characterized  ly  a  sudden  increase 
^ffrfraetum^  with  a  diminution  or  loss  of  the  power  of  voluntary  change  ofaccommo- 

This  is  one  of  tho  darkest  chapters  in  ophthalmology,  because  a  sufficient  num- 
ber of  carefollj-studied  cases  has  not  yet  been  observed.  It  is  thought  that  it  may 
b%  reflected,  or  sympathetically  excited,  through  the  muscles,  producing  convergence 
of  the  optio  axes. 

1.  Beflected  spasm  of  the  ciliary  muscle  occurs  from  severe  irritations  of  the 
HnatiTe  ciliary  nerves,  especially  in  inflammations.  Then  it  is  accompanied  by  great 
flilml  hyperesthesia,  and  usually  by  spasm  of  the  sphincter  of  the  pupil  and  of  the 
orisieolaris  palpebrarum. 

In  ofber  cases  these  reflex  spasms  seem  to  originate  in  a  sort  of  hypenestbesia  of  the  retina 
■id  optic  nerve,  which  shows  itself  especially  by  intolerance  of  small  circles  of  dispersion  ; 
fcr  eases  are  observed  where,  at  the  moment  such  circles  of  dispersion  fall  on  the  retina,  the 
■Msde  of  accommodation  contracts  strongly,  increases  the  refraction  of  the  eje,  and  hence  the 
lidistinetness  of  perception,  and  so,  instead  of  a  favorable  condition  of  adaptation,  induces  the 
■ppositc  Hitherto  this  peculiar  disturbance  of  function  has  only  been  noticed  in  myopia  of  low 
or  msdiom  grades.  It  is  noticed  by  the  patient,  that,  when  removing  an  object  under  examina- 
iSmi  from  the  eye,  beyond  the  far  point,  it  does  not  become  gradually  indistinct,  but  suddenly, 
■id  with  the  sensation  of  an  alteration  of  accommodation.  While,  for  instance,  such  a  person 
•iSi  sharply  at  one,  one  and  a  half,  or  two  feet  distance,  objects  at  three  to  five  feet  appear  to  him 
k  more  indistinct  than  they  would  to  others  of  an  equal  or  higher  grade  of  short-sightedness. 
» careful  examination  then  easily  discovers  that  this  sudden  increase  of  indistinctness  is  caused 
bj  aa  excessive  strain  of  accommodation,  which  is  associated  with  an  increased  convergence  of 
the  optic  axes.  Strong  concave  glasses  held  before  the  eye  correct  not  only  the  dioptric  anoma- 
fkm,  hoi  also  the  false  axis-convergence.  This  rare  state  is  called  "  myopia  in  distance."  It 
I  the  correction  of  the  existing  anomaly  of  refraction ;  that  is,  the  use  of  suitable  concave 
I  for  distant  vision. 
Exactly  in  opposition  to  these  cases,  others  appear  where  the  spasm  of  accommodation  occurs 
when  the  object  is  brought  within  the  line  of  clear  vision,  so  as  to  require  a  certain  increase  of 
eeoommodation.  Then  too  great  an  amount  is  supplied,  the  muscle  of  accommodation  contracts 
strongly  than  the  distance  of  the  object  requires,  while  simultaneously  the  axi»- 
BTsrgence  increases  disproportionately,  and  a  squint  is  developed  in  one  eye.  In  many  cases 
\  of  the  mnsde  of  accommodation  and  the  internal  recti  increase  and  diminish  in  pro- 
to  the  approach  or  removal  of  the  object ;  still,  however,  only  to  such  an  extent  that, 
withfai  certain  bounds,  it  always  exceeds  the  requirements.  In  other  cases,  however,  at  the 
■emeat  an  object  approaches  within  a  certain  point,  the  maximum  of  accommodation  and  axis- 
ceBTcrgence  is  excited,  and  remains  for  a  time  unchanged,  even  if  the  distance  is  again  decreased. 
The  QMMrn,  once  excited,  sometimes  does  not  relax  for  a  length  of  time,  even  when  the  cause  is 
entirriy  removed.  Such  cases  easily  pass  for  high  degrees  of  myopia ;  still,  the  fact  that,  under 
erfinary  circamstances,  at  least  occasionally,  the  patients  see  sharply  at  a  distance,  as  well  as 
fheir  inability  to  wear  strong  concave  glasses,  shows  that  only  a  temporary  increase  of  refrao- 
tloii  exists.  In  fact,  careful  examination  shows  the  natural  adjustment  of  the  eye  to  be  some* 
I  a  proportionately  slight  myopic,  normal,  or  moderately  hypermetropic  one. 
Tha  thenpeatie  indications  are  evidently  to  render  unnecessary  the  amoant  of  strain  of 
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•eoontmodtlio]]  tb»t  CfttiMS  spurn.    Of  comrie,  tbb  saaj  b«it  b«  done  hj  ibunniag  tmplopjnu 
M^uiring  Dear  Tialoa.    Bt^werer,  wbere  ttiia  o«Q  Dol  be  doQe,  ib«  i»«  of  treti  gluijcittr  a^ 

'  tiAtvu  iDuj  t>e  ndridt&ble)  a«  tbe  tibJecU  thuA  appear  remoTed,  and  the  ^toouiit  erf  ucomtDoddliJiit 
TViuirpd  U  dioiiuiBhed.  In  a  sbort-sfghted  peraon  wb(i»e  fiir  point  ii  at  fburken  mhti,  i^isn 
wm  kept  qS"  fi^ry^nn  by  ufiing  twenty  sijt-i&ob  eonTcx  gli-^^i.  Wbile  pr«¥»ooslj  tbe  p^i«til> 
npdlng  Of  writing.  Approached  objeci*  lo  witiiin  three  or  foar  imh&b  ntid  tumid  Iba  k(l  ^? 
MfOaglj  inwHtid,  be  now  c^jntinued  tbe  sum*  occ^pi^tloD  !br  bour«,  witb  a  noimtl  fitniioti  lod  iiS' 

'  t&aeft  of  ^«  object.     Tbif  disuw  &f  tbe  gloifiei  alvrtys  resulted  in  a  return  of  BpunL    (^f«0i,> 
In  ptb«r  (?»«>  {sonti tilled  use  of  atropia  Beemi  to  haf-e  remoied  tbe  sffectioD. 

g«  It  k  aaid  tbai»  in  Fsp^tn  of  accotumodtt  Jnn  f  iciied  ^ympatbetkollj  from  the  int^tui  t^ 
wb«J]  the  object  la  approachi^d  to  a  certain  disifiJiee^ «  strong  coDtraclioEi  of  ^e  oiusck  af  ifiQMB' 
tntidiiil^D  &nd  ifiternjil  recti  restillA,  «n  that,  ercn  while  the  dUta^ce  of  the  rar  poiot  is  gmt.  tli 
pdltent  can  odW  see  to  read,  write,  &Ch,  *t  tbree  or  Tour  mchcs.  It  h  said  that  tbe  um  of  ab4uc^ 
pritimitik  glisHM  of  two  or  thred  degreea  h«a  eotirel;  remorvd  l^«  funjctiooal  diiiurHMt, 

la  &  wordf  tha  fornis  of  diRCtiso  detcribed  under  1  and  2  are  TCf?  ttndtATind 
doubtful. 

3*  The  ekvationa  and  variations  of  the  itate  of  refraction,  ifMch  frpquorfij 
occur  after  contlntiotiii  and  (Strong  efTorti^  at  accommadatioti  and  can  be  mmdc  mim^ 
fest  by  the  forced  application  of  mydriatirs^  are^  apart  from  reasons  prFrioraJi 
mentioned^  bj'  reason  of  tbe  slowncsi  of  their  growth  and  reoe^an  scarctJj  to  ht 
referred  to  spastic  can  tract  ions  {Bitbr&wohki/)^  but  rather  to  hypertrophic  d^rdo^ 
ment  of  Miiller'a  cireuUr  fibres  And  to  loss  of  el^ticity  of  the  lens. 

Autlwriti«,— l?ra*/<?,  A.  1  O.  IL  h  S.  15S  et  aeq, ;  IL  2.  S.  S07,  313,  Sl6.^lAdtrikk,mi 
VIII.  L  S.  259j  365,  WO—DondfT*^  Aaomalien  dt?r  Rcfrac.  u.  Aw.  Wiea,  1SG&.  &  S3ft- 

ihbToii^kif,  ki  MoiifttbL  laaa  B«a  a.  s,  m,  175, 179,  iso,  ^^^— Berlin,  ibid,  isast  at 
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y  8.    Myosis. 

Symptoms. — TTiU  disease  is  marJsed  "by  an  excessive  and  permanent  contraction  of 
the  pupil,  which  is  alsojixedj  or  hut  slightly  movable.  It  is  independent  of  anyatruo- 
tural  change  in  the  eye. 

The  pupil  is  contracted  to  the  size  of  aipin-head,  or  even  the  point  of  a  needle, 
perfectly  circular  and  very  black.  It  reacts  slightly,  or  not  at  all,  to  changes  of 
light,  or  even  to  the  action  of  atropia.  Its  small  diameter  limits  perceptibly  the 
Tisoal  field,  so  that,  sometimes,  the  patient  can  only  see  parts  of  large  objects,  even 
irhcn  they  ai*e  at  some  distance.  Moreover,  the  apparent  brilliancy  of  retinal  images 
is  decreased,  and  hence  clear  vision,  with  moderate  or  slight  illumination,  becomes 
more  difficult,  or  even  impossible. 

The  accommodation  is,  in  the  majority  of  cases,  very  little  or  not  at  all  limited. 
In  old  people  there  is  found  almost  constantly  a  very  remarkable  narrowness  of  the 
pupil,  together  with  incomplete  and  slow  reaction  to  atropine.  Here  it  seems  to  be 
not  so  much  an  obstruction  to  the  conducting  power  in  the  nerves  under  consider^ 
Ation,  as  rather  the  resistance  which  the  rigid,  or  perhaps  atheromatous  walls  of  the 
Teasels  of  the  iris  oppose  to  the  organic  muscles  supplied  by  the  sympathetic. 

Canses. — We  divide  myosis  into  two  forms,  spastic  and  paralytic.  The  first  Ib 
to  be  referred  to  direct  conditions  of  imtation  or  to  those  communicated  from  the 
opticus  and  trigeminus  to  the  oculo-pupillary  branches  of  the  third  cranial  nerve. 
It  is  very  perceptible  in  inflammations  accompanied  by  great  irritation  of  the  ciliary 
Serves,  and  usually  renders  the  energetic  use  of  strong  solutions  of  atropine  com- 
pletely useless. 

Tho  continuous  activity  of  the  sphincter  pupilhe,  for  the  sake  of  distinct  vision 
at  very  short  distances,  may  possibly  give  to  tliis  a  certain  over-balance.  At  least 
myosis  is  found  in  watch-makers,  jewelers,  engravers,  etc.,  in  a  much  larger  propor- 
tion (Arlt). 

The  paralytic  form  occurs  not  very  uncommonly  with  slight  ptosis  of  the  upper 
lid  {Ilurncr),  and  depends  upon  obstructions  to  the  conducting  power  of  the  sym- 
pathetic nerve  branches  going  to  the  eye  and  the  organic  muscles  of  the  upper  lid. 
This  form  has  hitherto  been  observed  solely  in  adults.  The  affection  of  the  sym- 
pathetic here  often  manifests  itself  by  periodical  semi-lateral  redness  and  develop- 
ment of  heat  in  the  face  and  head  {II</rner).  Sensibility  of  the  corresponding 
cervical  region  was  also  observed  in  one  case.  At  the  same  time,  so  far  as  experi- 
ence thus  far  teaches,  the  myosis  is  not  usually  very  great,  and  still  admits  of  slight 
variations  of  the  diameter  of  the  pupil  in  reflex  and  accommodative  impulses.  The 
paralytic  condition  of  the  vesssls  of  the  iris  and  of  the  dilatator  pupillo^  moreover, 
manifests  itsjlf  very  distinctly  by  the  extremely  rapid  and  complete  narrowing  of  the 
pupil  through  the  action  of  the  calabar-bean,  as  well  as  by  the  very  vacillating  and 
incomplete  dilatation  of  the  pupil  on  the  employment  of  atropine.  The  spontaneous 
movements  of  the  upper  lid  are  not  at  all  impeded,  with  the  slight  exception  of  the 
upward  movement,  and  act  very  powerfully  against  an  external  mechanical  resis- 
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taaoet  so  that  tbene  c?nn  l>ft  no  doubt  that  Uie  seat  of  tbe  foDctioiuJ  diEturbaiiccto 
not  BO  much  in  the  levator  paipebra&  &i  m  tbe  OTpmic  muscle  of  the  upper  lid.  In 
the  majoritj  of  cases  the  aifection  aeems  to  have  been  dereioped  witbouL  any  coo- 
aidera1>lo  eitemal  cauBe.  It  may  often  be  eatplaitied  by  the  pressure  of  a  tiuior 
upon  tbe  cervical  ftkmeiit  (Grenz^trang,  WiU€ffrandi  Gairdnfr,  Ogle,  il^./^ 
MiteM,  M^ehmise^  Keen),  In  one  case  a  tumor  of  the  paroHd  gland  setmetl  to  te 
the  cause  (  Vernmil}, 

In  sdditLffo,  myoaii  ofton  occota  m  Ubci  dorsatiif  and  other  totrn^  of  p&»lr«ia  of  tk  fffod 
^rd  (^t>&rf-l40A)^  ia  obf^tinate  coBitipAtion,  in  coi^Aeqitemcci  of  torpidily  of  the  mtoitUMi^  fit 
Tbo  pathogonosiH  of  tbeoc  forma  of  myoRu  is  ka  littk  knovra  ab  of  those  which  oecti;  tiiTtt^ 
loms  of  many  affbctionii  of  the  brain,  espcciilly  iu  diwasea  cti  tbe  pan*  Varohi  {Buiktt^ 
iTrnptomsof  apoplciy  m  tbci  aUge  of  j-eaction,  in  the  oommencsemcnt  of  mcuLngitiv  ^  "' 
with  th«  appearance  of  tetaniu^  hydrophobia^  eto. ;  or  which  appo^  lu  accou}] 
hyaterienJ  epaaTnodio  attaoka  \  or  wbiuh  are  ohaer?od  in  caae^  of  intoxication  hj  certam 
aabatonoei,  like  opium,  morphint^  cto^ 

The  TrefttmeEt  of  myoeis  requiree,  first,  the  removal  of  tbe  c*uw-  If  tfab 
bn  removed,  th&  myosis  u^'^ually  disappears  spontaneously.  In  othf^  cnhs^^  whtgt 
the  myosia  apparently  eidsts  indepepdcntly,  direct  treatmeiit  is  osia^y  wttboA 
result.    Mydriatics  have  been  tried  without  eifect 

In  some  axsea  (BtnMiH)^  particularly  when  paralysis  of  the  cenrical  syiapatbdil 
plays  a  part,  electricity  may  render  good  sen' ice.  When  this  has  been  emplowdll 
Tain^  and  the  mjosis  limits  the  power  of  yi^ion  very  much,  nothing  reauun£  htA^ 
formation  of  an  artlfidal  pupil. 

Amth9rltle9.—RtitU,  Lchrb  dar  Ophtb.  I  BraTinschweig.  1853,  S.  32S,  II  a  S(t-JI# 
»^,  Ophtb.  IX  8.  Si^.—  WiUebr^nd,  A.  1  O.  L  h  S,  ^IK—^imrcck,  kL  MontU.  ISSLE  IS, 
^DucheJt^  Wien.  med  Jahrh.  1864.  4.  J»hre«bericht  8.  M.—Arli,  Krwikheiten  des  A^^gt^  H 
Pr»g.  1653.  S.  im,^r>omhr.%  Anomalien  der  Rcfr.  hl  Aco.  Wiea.  IStW.  S.  610.— Guin/i*, 
i^^d.—SUUTDng^  Der  infcraocuhLre  Druck.  S.  76,  — 0??ff,  Eeinike^  Vrrncrfii^  Jfitrfiel,  Jtof^fi^, 
Kfen^  mu:h  EoJenburg  unj  Guttrnan,  Arch,  t  Paych.  I.  3.  4^,  —  J/ornrr,  Klin.  Mooiilt^l.  1*9: 
B.  \m.—Iiobcrtsan,  Edinburgh  med.  journal  I8U9.  F^bT^—Jienediki,  Elcctrotheapifi,  S.  ^ 
S04. 


SECOND  SECTION. 

ENTOPTIO  APPEARANCES— 8C0T0MATA. 

Symptoms  and  Canses.— ^«  eharacterUtic  tymptom  is  the  perception^  hy  ihs 
patient^  of  dreumecribed  sJiadowt  of  opaque  particles  in  the  dioptric  media. 

The  shape  and  general  appearance  of  these  shadows  or  scotomata  yarj  greatljr, 
in  accordance  with  the  great  variety  of  the  ^^  entoptic  bodies  "  which  cast  shadows. 
Seyeral  varieties  are  distinguished. 

1.  The  most  important  of  these  scotomata  are  known  as  musca  tolitantes.  Thej 
are  seen  in  the  visual  field  as  more  or  less  dark  spots,  having  a  roondish  or  irregular 
outline,  and  a  straight  or  curved  tail-like  appendage.  They  vary  iu  size  between  a 
millet-seed  and  a  pea  or  bean,  being  rarely  larger  than  the  latter. 

The  color  depends  on  the  thickness  of  the  entoptic  body,  and  on  the  kind 
and  amount  of  the  incident  light,  varying  from  dirty  gray  to  a  brown  or  black.  The 
color  is  also  difiereot  in  different  parts  of  the  shadows. 

These  entoptic  appearances  are  most  distinctly  seen  when  the  eyes  are  directed 
toward  a  distnnt,  strongly-illuminated,  bright  surface,  such  as  the  clear  skj,  a  field 
of  snow,  or  a  white  wall,  on  which  the  sun  shines.  They  are  especially  noticed 
when  the  eye  is  adjusted  for  a  near  point. 

We  may  get  a  distinct  image  of  these  shadows,  by  looking  upon  the  sky  through 
a  small  perforation  in  an  eye-shade,  or  through  a  strong  convex  glass  upon  the  flame 
of  a  lamp,  in  a  dark  room,  at  the  same  time  having  a  diaphragm  with  a  small  opening 
between  the  glass  and  the  eye.  (Zehender.')  We  then  see,  just  as  in  looking  through 
a  small  hole  in  a  screen,  that  they  are  composed  of  small  shadowy  figures,  each  one 
of  which  has  a  border  of  darker  or  lighter  color,  while  the  center  generally  appears 
*-ery  light.    AVe  may  often  distinguish  an  irregular  granular  nucleus. 

At  the  center  of  the  scotoma  tiiese  parts  pile  up  on  each  other  into  a  mass,  whose 
jhade  is  dark.  At  the  periphery  the  shadowy  forms  only  partially  cover  each  other, 
so  that  the  outlines  are  more  distinctly  perceived.  In  the  tail-like  attachments,  the 
independent  lines  and  ^laments,  they  appear  laid  on  each  other,  and  thus  form  chains, 
rings.  &o. 

At  the  same  time,  we  generally  observe  numerous  little  circles  very  much  alike, 
isolated  and  scattered,  arranged,  in  part,  like  a  stri!«g  of  pearls,  connected  together 
in  the  most  different  manner.  Ribbon  like  or  broad  opacities  also  rise  up,  which 
generally  pass  in  a  vertical  direction,  ami,  by  their  changing  shadows,  present  au 
appearance  of  folds.  They  are  especially  observed  when  the  visual  axis  is  moved 
laterally,  or  deviates  vertically,  and  the  movements  are  quickly  interrupted.  {Donr 
den.)  With  less  illumination  of  the  visual  field,  these  scotoniata  disappear,  or  at 
least  decrease  in  number.  Those  which  remain  then  generally  appear  as  indistinctly 
bordered,  small,  dirty-brown  spots.  They  follow  the  patient  almost  constantly. 
They  are  even  perceived  when  moderately  bright  light  falls  on  the  closed  lids,  and 
are  only  lost  when  the  visual  field  is  very  slightly  illuminated.    Yet  there  are  cases 
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where  the  seotomiito  ool  j-  appear  whm  tLo  eye  ia  directed  on  some  bright  ohj«ct,  *  ^ 
ft  book,  ii'ith  artificiid  ilkminatioiL    Sometimes  thej  are  only  aeen  whea  tte  tj^t  it 
directed  tt>  a  certain  wde* 

The  mnsc©  are,  us  a  rale,  only  app^ently  a  few  mebes  off.  They  ire  «c*i^ 
ingly  movable,  and  follow  tlio  changes  in  the  optic  tnA,  whether  these  latter  irt 
eauied  by  contraction  af  the  musclea  of  the  eye,  or  by  movementa  of  the  head.  If 
these  motiona  be  made  quickly.,  and  the  bead  theti  bebl  sxil!,  the  flying  tuiiso^  sluxi 
on  a  ebort  distance  and  then  stop. 

If  the  eye  then  remains  qnletj  they  begin  to  sink.  Some  dkappear  ftt  tho  l&irir 
borJor  of  the  l!eld  of  Tision,  others  stop  aooner,  and  remain  at  a  certain  poiai  in  tbi 
Tiflual  field,  until  a  new  motion  occurs.  The  entoptic  corptiscks  giy'mg  origb  itt  ihm 
flcotomata  are  situated  entirely  in  the  vitroooa,  ^«id  have  been  s^tix  there  by  the  lA 
of  the  microacope.    {Bond^t^  Bo^ncan^} 

Fide  cdls  And  rctniiinfi  or  celb,  m  a  «taU  of  mucous  iii«iaiiu)rptios«s»  w«rs  f^itnd  tfacfr;  tbai 
aLHswer  to  tbe  scutter«d  amuil  circ]e»«  There  ^era  aliLO  gtaments  with  granules.,  sit^wetb^  toft« 
striuf^afjf  penrh  ond  eliAins,  gt^i>ps  of  gmnuks,  witb  gmniilnr  fib^r&  banglag  na  thfVi;  IkM 
eipbia  tbe  larger  mnacm.  FJridlSy,  there  ure  membrtiiic*  without  jiumbw  tliAt  Iwt^'w^jUm 
side,  ctose  behind  the  has,  iu  the  ritrcoai  of  Q\d  per^tis,  pasting  the  ribbon  aaid  Ibl  nrirtMiih 
ffbtch  up  pear  ua  fulds^ 

Mjodceopsia  is  a  normal  condition*  Indeed,  scarcely  any  eye  la  witkai 
tnnsciiB,  fn  indiviJnol  ease^^  it  orily  requires  fayorabte  externa!  condidoDS  ta  ci^ 
them  to  ha  perceived.  Morbjd  condition i  alwiiys  bare  a  great  In^Qeace  oa  tbi 
sjmptomH, 

It  it  a  factf  that  irHtatlona  in  tbo  vascular  parts  of  the  globe  increase  rery  ooo- 
eider  ably  the  number,  sizo^  atid  detisity  of  the  mtac^B  toliturUes.  Mjode«4>pt<(ti  iG4f 
thus  be  come  an  eitremidy  painfnl  affection^  probably  by  leading  inunedlilsly  b 
proliferation  and  inert'jLse  in  sl;^  nf  the  eel  la  of  the  vitrcons  bamor,  Mujc^  vt 
often  very  annoying  after  eitcesai^e  straining  of  the  eyes,  but  chiefly  as  a  pmflOfli- 
tory  indication  of  asthenopia.  Tliey  nre  almost  always  found  as  an  extretiidj' dii* 
turbing  gymptoo)  in  the  r«pid  enlargemeot  of  a  posterior  staphyloma. 

TliQ  entoptic  hodles  nre  must  freqtjeiuly  found  in  the  viciuity  of  the  optic  pspiDsi 
and  are  often  connected  to  tSiis»  Tbey  are  rarely  si>  liirge  as  to  be  recognized  ffiti 
the  opli  thai  mo  scope  m  turbid,  nioviog  llocculi.  Inflaiumritions  o(  various  sorts  mj 
also  ciiuso  them  to  appear.  TJiO  a|jpenranee  of  a  painful  myodesopsia  often  ikta 
from  the  termination  of  a  BOToro  conjtjnctiviti,^  koriititis,  or  irltia.  Syphilitic  intis 
is  pari  ieiilarly  suspected  as  a  ctiuse  of  muscra?,  esptjosaMy  of  thoso  produce*]  bf  c?elf- 
proliferation  in  the  vitreous,  based  on  an  inflammation  of  the  part,  influence  or 
produced  by  the  dyscrasia. 

As  is  eTident,  retinitis  and  choroiditis  would  be  permanent  causes,  but  they  disturb  the  fan^ 
tions  of  vision  too  much,  to  allow  the  extremely  delicate  shadows  from  the  proliferating  Titreooj 
to  be  recognized. 

2.  The  so-called  constant  scotomata  are  very  diiferent.  "VThen  these  have  once 
arisen,  tliey  generally  exist  unchanged  for  years,  and  maintain  a  fixed  position  in  the 
visual  field,  independently  of  the  movements  of  the  eye,  as  long  as  the  light  is 
conducted  in  a  certain  direction  through  the  dioptric  media.  Under  0I^]ina^y 
circumstances  they  are  rarely  seen,  but  when  they  are,  they  disturb  the  vision  very 
much,  because  they  seem  to  lie  in  front  of  the  objects,  and  to  partially  cover  them. 
Generally,  light  that  is  perfectly  homocentric  is  required — that  is,  that  which  pa-soj 
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Arough  a  very  minute  bole  in  a  shade — in  order  that  thej  may  be  seen  on  l^ioking 
at  a  brighily-illaminated  surface. 

Then  the  Tiniil  field  appears  as  a  bright  disc,  whose  oontonrs  show  any  irregularities  ji  the 
popily  and  whose  surface  is  a  delicate  cloudj  gause  or  net-work,  with  fine  molecales  or  larger 
pofats  rarely  striated,  radiated,  or  wary,  like  mohair.  On  this  sarface,  the  individaal  scoto- 
natA  arise  more  or  less  sharply.  They  are  much  raried  in  form.  They  are  often  dentated 
Igiires  whose  teeth  are  mostly  crooked,  and  are  arranged  around  some  middle  point.  They  are 
fCDerally  rery  bright,  with  their  edges  blurred,  or  with  sharp,  black  borders.  Sometimes  it 
ippcars  as  if  these  figures  were  formed  from  the  shadows  of  nucleated  cells.  Less  frequently, 
■Mil,  dark,  straight  lines  appear,  which  either  radiate  from  a  common  center,  forming  a  star,  or 
iba  approach  (without  reaching)  the  center  from  the  peripherj.  Sometimes  they  stand  alone  in 
the  Tisual  field ;  again,  a  large  number  are  scattered  around  or  collected  in  groups.  Their 
nitt  raries  from  that  of  a  poppy-seed  upward,  rarely  surpassing  that  of  a  pea,  when  the  scoto- 
Date  oover  a  large  portion  of  the  visual  field.  It  is  sometimes  a  dark,  roundish,  or  irregularly- 
ibspcd  spot,  with  sharp  and  often  briglit  bounOuries.  Sometimes  tKey  are  more  ring-shaped, 
iod  a  bright  or  dark,  granular,  roundish  or  square  nucleus  appears.  Surrounded  by  a  dark  girdle, 
beyond  this  by  a  bright  zone.  It  is  remarkable  that  very  similar  scotomata  appear  in  the  visual 
6std  of  both  eyes.    They  are  similar  not  only  in  shape,  but  in  number  and  arrangement. 

The  entoptic  bodies  causing  these  scotomata  are  chiefly  situated  in  the  lens,  and 
on  dose  examination  are  proved  to  depend  on  the  not  quite  perfect  optical  regularity 
€iihe  crystalline  substance,  and  on  the  deposition  of  certain  morbid  pruducts. 

The  serrated  figures,  and  the  delicate  marking  of  the  whole  spectrum,  are  to  be  ascribed  to 
the  peculiar  structure  of  the  lens,  its  fibrous  composition,  and  their  arrangement  about  the  so- 
eslled  nucleus.  They  lie  chiefly  near  the  surface,  and  excentrically.  They  may  arise  within  a 
few  days,  and  then  exist  for  a  long  time,  but  again  disappearing,  while  others  appear.  Their 
aamber  increases  with  years.  The  irregular  dark  spots  are  recognized  as  shadows  of  superficial, 
white,  granular,  opaque  corpuscles,  which  are  almost  always  situated  on  the  borders  of  the  sectors 
«f  tb«  lens,  and  do  not  seem  to  be  caused  by  fatty  degeneration.  {Dondert^  Donoan.) 

Some  of  the  dark  spots,  with  irregular  contours,  are  to  be  explained  by  irregu- 
larities and  opaque  deposits  in  the  corneal  tissue  nnd  the  lenticular  fossa.  They 
are  also  caused  by  turbid,  and  perhaps  partially  loosened  epithelial  cells,  on  the  two 
iorfSaces  of  the  cornea.     (Listing.) 

When  a  small  hole  in  a  screen  is  moved  in  front  of  the  pupil,  it  is  clearly  seen  that  the  entoptic 
corpaacies  in  question  are  situated,  sometimes  in  one  of  these  positions,  and  sometimes  in 
another.  On  observing  their  peculiur  appearance,  the  direction  of  the  homocentric  light,  falling 
on  the  entoptic  bodies,  is  changed  by  the  movements  of  the  aperture  in  the  screen.  The  shadows 
lino  are  seen  on  parts  of  the  retina  which  are  constantly  changing.  If  we  successfully  look 
at  different  ptiints  of  the  field,  the  shadows  of  all  bodies  which  are  not  in  the  plane  of  the 
pnpil  change  their  position  in  reference  to  the  circular  boundary  to  the  field  of  vision.  This 
movement  of  the  shadows  in  the  entoptic  field  of  vision,  Listing  calls  the  relative  entoptic 
parft"»^-g ;  it  is  positive  for  objects  behind  the  pupil,  and  negative  for  objects  in  front  of  the 
papiL  {IMmholU.)  Furthermore,  the  amount  of  the  deviation,  in  the  same  movement  of 
the  hole  in  the  screen,  must  be  the  greater,  the  farther  the  entoptio  bodiea  are  from  the  plane 
ofihepnpil.     {Luting.) 

The  position  of  the  entoptic  bodies,  at  various  distances  from  the  plane  of  the  pupil,  may  be 
estimated  or  even  measured  with  great  exactness  by  the  method,  a  doubU  vue,  (Donden.)  In 
this  method  we  look  through  a  screen,  having  two  apertures  about  a  line  apart,  so  that  two  spec- 
tra are  thrown  upon  the  retina,  which  half  cover  each  other  anteriorly.  In  these  the  scotomata 
appear  double,  at  a  distance  from  each  other,  which  is  equal  to  the  distance  between  the  centers 
of  the  two  entoptic  circles.    If  the  entoptic  bodies  are  in  the  plane  of  the  pupil,  these  spectra  are 
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nearef  «uli  other,  if  behind  il,  Cardie  fmin  «Bch  oOicr,  if  in  frooL    The  dlBtmnee  of  tbs  ihaflttM 

iceo  19  prD])orl[oiiii(e  U»  tbe  ditFUuee  from  tlie  f^Utie  of  the  pupil,    (Ihndm^}  fl 

3.  Scotom^U  of  the  third  tnrjely  ure  of  a  very  cpbemerol  nKlune,  if  wc  regard  lliein  bdJiiflH 
uatlj.  Ttiej  «rc  fllio  optjr  seen  upder  peculiar  drcEim»tft(tceft  for  m&tOMoe,  wh^u  «  [tttient  «^| 
Iho  microscope,  hat  pOLrtkularly  wbcn  Lciokiog  iipoo  k  hrigbt  iurfmce,  through  &  bok  iutciH 
The  J  are  not  oiLei  wiae  perceiredf  aod  heoce  do  not  interfere  with  riaioD.  Tbej  appear  cUl^l 
aa  rouod  celU  n  iUiout  nuclei,  Bbout  oa  lurgo  ait  ji  pappj^-iiccJ,  with  dorti  not  vretl-defi&ed  edgS 
Thej  sotDCwbiLt  reaeuible  delicate  reaicles;  »t  limes  thej  are  alone  In  «  grajr  fidd,  ogiia  ttie;  si 
ia  gronpa ;  but  they  ai^e  frcqitentlj  iirrauged  in  chaioi,  which  look  Ukc  etrioga  of  peark 

In  tmy  moTemeDts  of  the  eje»,  alt  these  aeotoniiito^  like  the  mu4c^  p&liiitaUi,  mdreb  aeof- 
responding  direction.  If  the  morenicnt  boa  beets  rapid*  thej  coottnut  for  &  momeiii  tUts  fk 
glebe  IB  at  rest  Wbcn  the  e)'C  Ia  cjiiiut,^  they  begin  to  fdl  with  iacreooiag  retocitj,  utlen  factual 
arcs  OS  tbcj  fiill  to  ooi;  side  or  tbe  oiher.  The/  finijlj  disappear  at  ibe  lower  iitnil  of  thit  tnat 
field,  while  others  appear  at  the  upper.  By  the  clos&ure  of  tko  lids,  and,  stiU  mo|«,  hf  geoflr 
rubbiog  the  cloi^od  litis,  the  poaition  of  tlie  scoComsta  ip  the  Tisnd  gi^td  i«  ehmn^^  eilM 
groups  and  c bains  Ini mediately  appear^,  which  again  sink  rapidly  downward.  The  epltemciil 
Bcoloiuata  ire  certain  I  j  caused  by  optica)  irrcgulariti^  of  tbe  alratum  of  B\>\d^  cc^n^tantlr  ay^e^ 
ing  tlie  anterior  eurfuce  of  the  cornea.  Apart  from  tbe  pecnliarides  in  their  tnotemeats.thiili 
teea  from  tbe  InllueQce  which  tbe  tnov^emeala  of  the  tida^  or  delicately  rubbing  the  dosed  lidi,  tai 
□pon  their  rduUve  arrangement  in  tbe  viiuo]  field.  The  darker  apDts^  tike  iico tomato,  isir  hr 
referred  to  tb  row  n-o^  e  pit  hell  lil  ci;'U$,  meibommn  aecrctioni  Ac  The  bright,  ri&g-sbaped  oeo^ 
are  to  be  ascribed  lo  oiT'TesiclcSr  which  ore  mingled  with  the  tears. 

The  union  of  these  nng-sbapi.-d  ocotomatu  tu  strings  may  be  eiplained  by  the  menifeoeid  ihipi 
of  the  lachrymal  stream.  The  speoiGc  lighter  air-veiicles  a3«end  to  the  laGhrymol  meoiiea*.  ud 
collect  in  a  row  in  its  upper  angle,  ivbieh  is  drawa  over  the  cornea  by  fthultmg  tbe  lid,  sad  Itt^ 
again  sink  down  vrith  the  tears. 

Treatment, — According  to  what  bas  been  said,  aeotomata  are,  for  the  grti^ 
part,  only  symp turns  of  the  incompleteneas  of  development  in  the  etractafe  d 
1 :3 dividual  ilioptrio  mediae  and  have,  therefore,  no  verf  groat  Bi^nificoaoe. 

Even  the  maaciij  \o]itantoa,  which  may,  with  great  probability^  be  referred  to 
proliferation  of  oclls  in  the  vitreous  bntnor,  are  of  tbem^lves  symptoms  vlitdi 
need  cause  no  apprehonalon.  They  exist  in  many  eyei  during  the  whole  period  of 
life,  without  injuring  them  in  the  slightest  degree.  But  ^Oiere  the  ej©  is  impnird, 
it  is  not  so  much  on  account  of  the  cell-proliferation  of  the  yitreous  humor  as 
from  the  original  disease,  which  has  involved  the  vitreous.  In  accordance  with  this 
no  treatment  is  indicated,  except  in  cases  where  we  have  reason  to  believe  that  such  a 
primary  disease  exists.  The  treatment  will  then  be  regulated  by  the  form  of  tliis 
morbid  condition. 

If  myodesop.^ia  appears  primarily,  so  as  to  materially  annoy  and  disturb  the 
patient,  protection  and  rest  of  the  eyes  are  to  be  enjoined.  Under  their  influence 
the  muscro  seem  to  actually  diminish. 

Authorities.— Zi^/iV/i/,  Bcitrag  ziir  phys.  Optik.  G5ttingen,  lS4o.  S.  7,  26,  et  scq.—Jldmholtz, 
Karsten's  Encyclopadie,  IX.  S.  liS-\(ji.—I)ofiderg,  Anomal.  dcr  Refr.  u.  Ace.  Wieii.  ISGfJ.  S.  16T- 
172,  331. — Dotican,  ibid.  S.  IG^. — Zcherider,  Seitz  Ilandbuch  der  ges.  Angenheilkiuide,  Erlangco, 
IBoS.  S.  G3S,  rA2-b^i:.—Stelhcarr,  Ophth.  II.  S.  3S7-39S.— GW/'e,  A.  f.  0.  I.  1.  S.  351,  35S,  II.  i 
8.  293. — CocciuSy  iibcr  Glaucoin,  Entzlindung,  etc.  Leipzig,  1851).  S.  6,  7. 

\^Jam€s  Jago,  Eutoptics,  with  its  uses  in  Physiology  and  Medicine.  LiOndon,  Churchill,  1S$4.] 


THIED   SECTION'. 

IDNOnONAL  DISEASES  OF  THE  OPTIO  NEEVEAND  EETDTA. 

Voiology. — These  funotiooal  disturbances  are  exceedingly  varied,  and  are  still 
Insofficientlj  investigated.  We  divide  them  into  qualitative  discordanoea 
^tnUmmungen)  and  quantitative  deviations  from  the  normal  condition — ^the  former 
itm   oomprising  the  idiosyncrasies,  the   latter  hyperesthesia,   anesthesia,  and 


1.  IGcropsia,  megalopsia,  metamorphopsia,  color-blindness,  and  colored  vision, 
■r»  oonnted  with  the  idiosyncrasies.  This  classification,  however,  is  only  partly 
9ontctm 

TIm  first  two  conditions  generally  hare  their  origin  in  altered  conditions  of  accommodation 
ni  eonrergence.  Here  and  there,  howerer,  they  appear  after  injuries  of  the  brain  {Si  Oerold)^ 
villi  ioflAmmation  in  the  retina  or  optic  nerre.  When  misplacements  of  the  cones,  bj  ezuda- 
fion,  an  not  the  proximate  cause  (if.  Tetz^)^  they  may  possibly  be  referred  to  an  a£fection  of  the 
wnwtM  which  may  cause  them  to  act  discordantly.  Metamorphopsia  depends  in  part  on  an 
•bfiqne  position  of  single  groups  of  rods  and  cones,  as  in  exudative  retinitis,  in  detachment  of 
lbs  rstina,  in  progressive  posterior  staphyloma.  It  is  in  part,  also,  a  consequence  of  a  very  unsym- 
Mlfficsl  foimation  of  the  dioptric  media. 

Color-blindaess  is  rarely  complete.  Tiie  lack  of  sensitiveness  to  impressions  of 
edor,  which  b  a  normal  state  of  the  periphery  of  the  retina  (Auhert)^  appears  to  be 
extended  over  the  yellow  spot  {achromatopsia^  achrupsia).  The  patient  distin- 
guishes between  light  and  shade  very  well — even  between  the  finest  grades  of  the 
apparent  brightness  of  the  retinal  images;  but  he  recognizes  none  of  the  colors.  In 
tu^  he  has  no  idea  of  color.  ( Wartmann^  But  generally  the  perception  of 
eertain  colors  is  very  much  limited,  and  thus  confusion  of  colors  and  tints  arises 
{^ArawMtodytopiia), 

It  is  believed  by  some,  but  Is  again  denied  on  weighty  anthority  {Bo9e\  that  the  eye  Is 
MBsitive  to  the  undulations  of  three  different  waves,  and  that  the  sensation  of  each  one  of  these 
Is  s  peealiar  process,  or,  if  we  choose  so  to  regard  it,  the  result  of  the  irritation  of  a  particu- 
lirkiDd  of  nerve.  Of  these,  the  first  is  greatly  excited  by  red.  the  second  by  green,  the  third  by 
violet  rays,  bnt  only  slightly  so  by  the  other  kinds  of  rays.  (  Toung.)  White  is  then  induced  by  an 
•qnally  powerful  irritation  of  all  three  varieties  of  nerve-fibers,  black  by  dififerent  irritation  of 
Umss.  The  sensation  of  red  appears,  if  the  nerves  sensitive  to  red  are  greaily  irritated,  the  green 
Dot  so  powerfally,  and  the  violet  still  weaker.  Yellow  is  perceived  when  nerves  sensitive  to  red 
sod  yellow  are  moderately  irritated,  but  violet  is  very  little  excited.  Green  is  seen  when  there 
Is  greater  irritation  of  the  nerves  sensitive  to  green,  with  a  weaker  irritation  of  the  red  and  violet 
Bloe  results  from,  a  moderately  severe  irritation  of  the  nerves  sensitive  to  green  and  violet,  and  a 
Dot  so  powerful  irritation  of  the  red.  Violet  occurs  from  a  powerful  irritation  of  the  nerves 
WDsitive  to  the  slightest  undulations,  and  from  a  weaker  one  of  the  two  other  kinds  of 
Dcrves.  From  red,  yellow,  green,  blue,  violet,  with  white  and  black,  all  possible  colors  may 
Bungle,  and  the  result  be  an  equalization  of  the  colors.    {HelmhoUs.) 

More  xeoent  investigations  have  proven,  that  the  sensibility  for  change  of  tints  is  greatest 
Id  yeOoWy  next  in  cyanide  blue  and  blue-green,  and  least  in  red,  and  that  tints  of  color  are 
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g«EiasmIiy  db(U)giii«bAil  with  the  gr<Ate«t  dlffioii%,  the  iieiif«T  theip'  tie  to  a  psiiaA  coIm.  (IAm 
fifhti^mm  )  It  h<iM  hvcn  tliotight  that  the  powvr  of  distinguishing  oolon  might  h«^  emuiuitiidl 
witJj  *  division  of  th*'  coiio  &b«rft  itito  thr»  puta,  sad  tbftt  tb^p  BiJEiaitiiiitj^  fc»r  puf  gl  thu  I'm  I 
pHfn«  (Hilorv  might  Ih<«  iiJi4xr!lj«^d  to  e»oh  of  the  three  fiber*  resnlting  from  this  dtviiiQa  EMftJ^I 
fitvtMf,}  Rut  ibiM  hypothcttU  fails  witb  tbp  df^moosirmtioa  of  a  trmltiforiu  di^tbit,  iil*lwtWl 
like  •efmifttion  of  thf  eanv  filierjs,  {Ml  iSnhutUe.)  Others  think  that  tiit  phjr*ie4l  OTmiliir*! 
lor  ihv  DcpciirjLtff  pi'^rQc\>Ucax  of  diff«rexit  tint*  of  color  may  be  nought  m  the  Lcaf-lik?  Ktnxai  I 
of  thtt  ex  if  mill  luiitiibt'rs  of  the  C4>nea,  iuid  that  hem  xnay  be  teen  sa  Aoalcnguje  of  ittuK  n^  1 
trivtiaceB  wblgh  in  the  co<:ihlca  i>f  the  grgim  csf  h^ftriitg  nender  the  difitmgmBktn^  ui  piUhttdl 
mvmd  potMh.  M 

In  (4iromatod)'sop«b  the  eensitiTeil^SB  to  middlations  of  light  is  wrnih'n^r  !■>  iw 
of  tlj<?  thnw  uiuTulrttioix  or  waT^leriglhi  ( Wellm  hin^v) :  tjjat  is^  one  of  Ihr  thirt 
f undiLTnuntal  colors  is  jjtjscnt  j  and  corresponcling  to  this,  all  the  colors  jifWtiwi 
by  the  pntient  may  1h3  mnda  up  upon  Maiweirs  circle  with  whitp  and  Utjidr,  )j 
two.  inst^iul  of  three,  fuudfimontiU  cokirs.  Without  doul.it,  the  colots  thwj  4p[tgf 
cliffert^ntly  to  tlie  patient  tliJin  to  a.  normiil- sigh  ted  yx^rson*  The  kin  J  of  imimWi 
is  cliangetL  But  diflTerc^at  colors  a]jpcar  to  be  the  same,  and  are,  their  fi^Pt>  cs^ 
founded  with  each  other.  Thrc?c  variations  arc  dbtinguishcKL  (8«^d.^  Tnni 
variety,  aU  the  trouble  is  due  to  the  alienee  or  imperfect  perception  of  greni^jw* 
Mihdnfiga.}  In  tho  second,  it  U  red  that  is  wanting  (rfti-hlindneM,  nraar^liripu^ 
DaUtmism),  and  in  the  third  the  blue  is  excluded  Qdut-hlhidn^4a), 

Tted- blindness  occurs  rather  frequently:  it  is,  as  a  nde,  eongipnital  Aod  &ft» 
heretlitary^  It  occura  more  frequently  in  men  than  in  women,  and  is  mainly  t»f»rrttd 
in  peiTMins  of  Germanic  race.  Xn  England  the  number  of  patients  aJTected  \rtllif^* 
blindness  is  very  larga  (  Wiht^n.)  Anerythropsia  is  sometimes  acciuitid  hj  itiiitp 
jng  of  the  eyes,  and  in  consequence  of  severe  injuries  of  the  head*  f  H'lWj 
Ti/ftiML)  It  is  most  frequently  de^'^loped  in  connection  with  progres^*e  atmj4j 
of  the  optic  nerve*  ^"^^"^ 

In  red-blindnoss,  the  ohjeetive  red  light,  which  only  slightly  excites  the  ner?^  «?iiii(tsw  *• 
gretn.ttnd  etill  it'^!4  ttn*  7!olct,  d()(--H  imt  Fipponr  rctl,  but  ^Tceni-sh,  eiu*1,  with  lt*€i  intcri^itj, i^t^J- 
ifth.  The  objective  yeliuM'  liijlit  irritaLfsi  the  tietveB  bQitisJlive  to  jfretii  very  much,  th*?  t  lilei 
kiiji ;  hiuco  it  prorintpi*  the  ficnwit ku5  of  a  dccideil  jjfrcen.  Tlie  ciljjcctive  grei^n^  u?«jttciilly  wlenit 
a|>pL'iiAehi'j^  tl]i.'  hi  Me  of  the  spfutrititi,  ||ri:'iilly  irritEitir*!  th*^  tit-rvf;*  tf^nf^itii^c  to  gnffl^n  »iiJ  ^'li** 
aiul  uiu^t^  thtirefore,  a|i|icar  whitish.  U!ue  iii  jwrcdved  VL-ry  cttrrcctly.  siiiL't?  lit-r^.  in  ir.a,TJil 
fitritc^  thi?  iiitlnentv  wf  the  mrvcfi  anisitive  to  rcil  i^i  a,]mo-^t  unthirjf.  ThuamtTYthfripr'AS'-tcafj 
two  oolortt  in  tlif  i^tjl&r  Hfiecubun,  whk'h  lire  colh-il  yi-llow  nnd  IjIiip,  Tlieji'  t'i>rii?iJer  £,11  tl,#  TtA. 
orange^  yellow,  ami  ijrceu,  as  yellow.  They  t':il}  the  t^cenjah  bhie  tints,  l* ray,  the  ot  bin  Un^- 
Tho  out-ttrm()*it  red  ones  they  do  not  st^u  at  nU,  nrdtas  they  Are  vitv  intense.  The  tifdaiduT  ^f 
their  Bpectruni  la,  tlicTt'fori\  lit  a  point  ^vh^rt^  nomm)  f-yc'M  fttU]  pJairiJr  perceive  sn  in'Ji^rhtl 
red.  Amoiif^j  tlic  fundamental  colors,  tlicy  confoimd  the  rod  with  brown  and  green,  and  see 
their  shades  darker  than  jiersons  with  normal  vision.  They  do  not  di.stin^'uish  poMen -yellow 
from  yellow,  nor  rose-eolor  from  blue.  A  certain  minglinj^  of  yellow  and  Idack  api>»/ars  to 
■  them  on  Maxwtir.s  circle,  the  same  as  red — a  cert^iin  mixture  of  yellow  and  blue  the  f^moas 
green,  another  jj^ray  ;  but  they  make  all  other  colors  from  red.  yellow,  ^reen.  ami  blue,  withth^ 
assistance  of  whiti-  and  black.  The  pcr.son  aflected  with  red-blindness  distinguishes  viok-t.  but 
calls  it  blue.      {IldmhoKz,  Srhehke.) 

Patients  afHicted  with  green-blindness  distinguish  in  the  sun's  spectrum  only  two  clors 
which  they  call,  probalily  with  tolerable  correctness,  red  and  blue,  or  when  whiK-liijht  i^nuS'Q 
with  them,  yellow  and  blue.  These  two  colors  are  separated  by  a  stripe  of  an  indefinite,  ^tii}  .sb 
tint,  and  this  stripe  occupies  exactly  that  place  in  the  spectrum  which,  in  the  nvirn.al  i}e. 
gives  the  i»ure.>t  .'sensation  of  green,  and  therefore  excites  the  green-pereei\  inu  n<  rve-tilncii 
most.     At  the  same  time  the  sensitivencsis  ^or  blue  is  very  much  increased  ;  so  that  th:  !=[cc- 
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•ppcftn  considerably  lengthened  at  the  violet  end.  The  scnsitivcnesa  for  red  is  also 
mnevhat  increased.  {Preyfir.)  Persons  affected  by  green-blindness  recognize  transitions 
between  Tiolet  and  red  easily  and  surely,  which  appear  to  anorythropos  uniformly  as  blue.  On 
the  contrary,  they  also  make  mistakes  between  green,  yellow,  blue,  and  red,  but  in  case  they 
•Qiifonnd  the  same  tint  with  green,  they  choose  a  more  yellowish  green  than  those  affected  with 
nd-blindnesB.     {Seebeck,  Helmholtz.) 

In  pemons  affected  with  blue-blindness,  blue  and  green,  or  blue  and  yellow,  are  regarded  as 
the  same,  but  red  and  green  are  not  confounded.  The  violet  end  of  the  sjiectrum  is  said  not 
to  be  shortened  {Preyer\y  since  probably  violet  is  perceived  as  red. 

Violet-blindness  also  occurs.  This  is  explained  by  abnormally  great  concentration  of  the 
ydlow  pigment,  running  into  greenish,  which  distinguishes  the  region  of  the  macula  lutea, 
md  it  is  believed  that  this  pigment  weakens  considerably  the  transmitted  blue  and  violet  light, 
bat  afTects  the  red  only  in  a  slight  degree.  {M.  Schultze.)  In  accordance  with  this,  we  refer 
the  very  varying  sensibility  of  different  eyes  for  blue  and  violet  light,  the  occurrence  of  persons 
•flbcied  by  nltra- violet  or  lavender-blue  blindness  (Jj/oxoar/),  and  the  occurrence  of  violet- 
bhndneaa  {Hose)  to  a  varying  intensity  of  the  color  of  the  yellow-spot.  We  have  even  gone 
■tai  &rther  and  thought  that  the  re<l-blindness  might  be  accounted  for  by  a  greater  develop- 
■lent  of  the  greenish  tint  of  the  pigment  in  the  yellow-spot  (Jf.  Sc?iuUze)^  but  have  failed  by 
I  of  contradiction  from  many  sides.     (Dor.) 


Colored  vision  is,  on  the  whole,  a  disease  which  has  been  very  slightly  inves- 
tigated. It  is  characterized  ]>y  the  saturation  of  the  visual  field  with  a  certain  color, 
yellow,  red,  blue,  green,  «&c.,  the  real  color  of  the  objects  looked  upon  being  changed. 

Colored  vision  is  in  the  great  majority  of  cases  dependent  upon  the  coloring  and  opacities  of 
the  dioptric  media  and  of  the  anterior  layers  of  the  retina.  The  yellow  vision  in  icterus  {Hose) 
b  without  doubt  generally  to  be  referred  to  the  circulation  of  the  coloring  matter  of  the  bile  in 
tho  dioptric  media  and  retina.  The  simultaneous  occurrei\pe  of  violet-blindness  is  explained 
jtry  aimply  by  the  non-transmissibility  of  the  yellow-colored  media  for  blue  light.  The 
yellow  vision  in  poisoning  by  santonine  is  probably  the  s3rmptom  for  a  stronger  irritation  of 
the  blue  and  red-perceptive  nerve-fibers*  which,  however,  is  soon  exhausted  in  bright  light,  so 
that  yellow-vision  remains,  and  therefore  violet  blindness  appears,  but  in  shadow  is  soon  re- 
established and  causes  violet-vision.  At  any  rate,  yellow-vision  in  poisoning  by  santonine 
OHEUiot  depend  upon  a  greater  amount  of  yellow  pigment  collected  in  the  macula  lutea  (i/[ 
SekuUze)  or  find  its  origin  in  a  yellow  coloring  of  the  serum  of  the  blood  {Xagel)^  since  Ilaidin- 
fer*a  luminous  tufts  are  perceived  very  distinctly  in  poisoning  by  santonine,  and  therefore 
the  bine  light  finds  no  impediment  in  its  passage  to  the  bocillar  layer.  Violet- vision  also  should 
not  be  referred  to  complementary-colored  after-images  (M.  SchuUzc)^  since  it  is  perceived 
before  the  yellow-vision.     ( Ih'ifn  er. ) 

Whether  the  colored  vision,  occurring  after  local  application  of  digitaline,  ^c,  has  an 
aoalogoaa  cause,  is  still  unsettled.  The  colored-vision  after  intraocular  hemorrhages,  in  many 
caaea  of  retinitis  and  of  ^flaucoma,  is  certainly  to  be  explained  by  opacities  of  the  dioptric 
media  and  retina.  The  blue-vision  after  cataract  extractions  {f^wjiiti)  depends  upon  the 
presence  of  some  fragments  of  cortical  substance,  since  it  is  relieved  by  an  artificial  prolai>se  of 
the  vitreous.  (Hcutrnr.)  The  colored  borders,  which  appear  around  the  images  of  objects  in 
astigmatism,  are  to  bo  referre<l  to  the  diffusion  of  light  in  the  dioptric  apparatus  and  to  insuf- 
ficient accommodation.  If  we  disregard  these  cases  and  the  complementary  colored-vision, 
which  appears  exceptionally  after  the  use  of  deeply  colored  glasses  {liiiJun)^  there  only  remain 
a  few  canes,  in  which  the  affection  seems  to  bo  entirely  independent  of  material  causes,  and 
may  be  regarded  as  a  true  impairment  of  the  light-refracting  apparatus.  Such  conditions  have 
been  observed  under  various  external  conditions.  Sometimes  the  subjective  coloring  of  tho 
field  of  vision  varied,  remitted,  or  even  intermitted.  (Skokahki.)  It  cannot  be  neutralized  by 
placing  complementary-colored  glasses  before  the  eyes,  but  requires  often  very  singular  com- 
binfttiona  of  color,  which  cannot  be  explained  b}'  any  physical  laws.     (II.  Gerold.) 

2.  nyperaesthesia  optica  is  characterized,  on  one  liand,  by  abnormally  increa.scd 
sensibility — ^that  is,  by  excessive  intensity  and  duration  of  the  sensations  wliicb  may 
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he  OLUMitd  by  irritAtlon  of  the  optic  tifi^e  tnd  ntfn»— bul  an  Ihir  other  biftd, 
by  ti  condiUtkW  of  ftlmommlly  Uj|fli  cxdli*mont^  which  is  iitdii»t«d  by 
which  do  not  depend  on  oittf^mal  infiuencsuftp 

0*  The  most  common  ^ymptivm  ia  on  cxoeedltigly  pflanfa]  ■auaHon  of  tkaHti^ 
Thb  eiccur^  from  the  uction  of  even  a  cmnpamtirrfy  smd}  maoixiit  of  ltght»  or  am 
when  then!  is  no  objcctiYL'  light  at  ttlL  ThU  dj*^ling  fleosvtlcni  b  gtntti^y  ooot- 
bimrl  with  ciliarj  hypenaftbeiiii ;  Ihnt  ia,  with  a  more  or  less  lerere  pain  mtV<!J^ 
bull,  ^xt<^nding  to  one  or  tha  other  bmnch  of  the  fifth  pair  of  nerr^  TUctrb 
profuse  secretion  of  tearg,  rt^fl^x  spastni*  of  tht*  orbit uluris  muscle,  &c.  In  tbil 
combintttiou  of  fiymptoma,  that  condition  h  m*oii  which  ii*  cMvd  phcitophc»biik  F%fr 
topliobia  hf  tndi>od,  a  vt-ry  oompUcated  pht:-ii<>m*^non.  It  is  the  r^eetion  t4  bypfl** 
iBithetic  Affediotis  in  dlffiTcni  ncrvc-tmct^,  thnt  i^tjind  in  intimate  conneetioD  Vf^ 
mch  otho',  hnweTcr,  ao  that  es citations  of  ^rst  one,  and  then  the  othfT,  tnay  k 
induced. 


i 


In  very  tnrt  cuAeM  thcje  U  found,  ftooomp&Dietl  by  fnteoBe  photoptohia^  &jctalQpi4, 1 1,' 
|K)w«r  of  Btitnng,  rending,  irc^  tok'rablj  diatmctljr'  nndfr  7cry  sliglit  illtii£ilii&&ioii.     Iftci 
nyetidopia  ap]y.'&r«d  witb  conAidcrnblD  coscentTic  limiutlou  of  th?  hM  of  rkkm  uiil 
pho)'ophobi«^  after  an  Injary  to  tb«  head.     Latef,  ny»tagmn»  fti^  epUepty  wiete  added  l»  it 
The  rctnlt  vm  a  conk     (Jf<iarwfk) 

^»  Another  man  if c«ftati  on  of  hjpeiwsthesta  opticfi  ia  the  appearance  of  thi' »^ 
called  phosphenes*  They  occur  not  only  with,  but  also  without,  the  d^xzlinginw- 
tiorui,  and  Uxii^  j^hobii phobia  ;  and,  like  tht^de  symptomg,  they  are  not  necutti^f 
connected  w^ith  thi?  action  oL  objective  light,  but  are  even  charactcriBticalll  mm  ift 
complete  darknc^  in  perfect  fltnauraidfe. 

Tbey  are  usually  only  the  symptoms  of  a  morbid  excit&tiott  of  indiriJuit  tmf^ 
elemtnta  Tliey  are,  however,  much  increased  in  numl:»er,  size,  and  inta^filjiOr 
CTcn  produc(.'d»  by  absolute  and  ri'ibitive  external  irritaiii.»n!^* 

They  dt^pejul  on  slight  and  teniporary  hyperH?mia,  or  congestion  of  the  bbod    i 
Even  Ihe  iidriiml  <'irculati(iii  and  jni].s.itJon  of  t)je  vosfoIs.  .^liiflit  pris.'^uri*  on  the 
eye-ball,  concussions,  quick  lateral  movements  of  the  globes,  siniultani'(»iis  ^uikkn 
contraction  of  the  four  recti  musclis,  an  electric  current,  cVc.  may  cau^e  tium. 

These  subjective  synij)touis  often  i)resent  themselves  as  ])iiixhtly-illumiiiatai 
white,  or  colored  clouds,  rings.  c^c.,"svhich  cover  a  large  i)art  of  the  visual  ti eld.  and 
move  about  in  it  "svith  various  changes  in  .shape.  Occasionally,  the  whole  visual 
field  aj)i)ears  tilled  with  a  wavy  or  vibrating  mist,  whose  color  is  g<nerally  l•hli^h- 
white,  but  not  unfrequently  yellow,  green,  red,  cVc.  Objects  are  then  seen  indis- 
tinctly through  a  mist,  and  are  occasionally  surrounded  by  the  colors  of  tlu  rain['0\T. 
This  }>henomenon  is  descril)ed  under  the  name  of  chromopsia,  chrup^ia,  eulured 
vision. 

Generally  these  j^hosphenes  are  seen  as  bright  white  or  colored  flashes,  sparks 
flames,  wheels.  s})heres,  etc.,  which  rise  up  in  various  i)ortions  of  the  visual  ii'Ki. 
and  quickly  cross  over  it  in  very  different  directions.  They  more  rarely  s-cni  to 
stay  in  one  i)lace,  and  gradually  fade  away,  without  liaving  (hanged  their  position. 
Sometimes  they  are  collected  in  such  a  way  that  they  nearly  till  the  vl>ual  ti.ld; 
then  it  seems  to  the  patient  as  if  he  were  looking  in  a  thick  rain  of  waving.  goUliD. 
silver,  or  fiery  droj)S,  or  as  if  there  danced  Ix'fore  his  ey*^  a  sea  of  tlame  or  ni-ltui 
metal.  The  usual  name  for  this  kind  of  subjective  appearances  is  photoj>sia  or 
Bpiutherism. 
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c  Yerj  xeoentiy  a  yexy  peonliar  Bymptom  of  hyperaBsthena  of  the  optic  nerve  and  retina, 
1  Ifmg  ainoe  (Beinieke,  Ruete)^  the  so-calldd  flitting  scotoma  has  again  attracted  atten- 
{ForaUr, )  This  seems  to  occur  not  uncommonly,  appears  paroxysmally  with  or  without 
I  cause,  at  longer  or  shorter,  very  irregular  intervals,  is  sometimes  announced  by  attacks 
rf  headache,  sometimes  followed  by  them,  and  is,  with  few  exceptions,  monolateraL  {Schir- 
wnur,)  It  ia  characterized  by  the  sudden  appearance  of  a  blind  spot  in  the  field  of  vision,  which 
apidly  increases  in  size  and  is  bounded  by  a  remarkably  bright  zone,  which  either  simply 
'^  K  or  shines  in  dazzling  colored  zig-zag  lines.  As  far  as  the  scotoma  extends,  the  perccp- 
I  of  objects  of  the  field  of  vision  is  completely  annulled.  The  defect  in  the  field  of  vision 
I  sometimes  as  an  enlargement  of  the  blind  spot  (liuete) ;  sometimes  it  represents  a 
Ely  omtral  interruption,  which  rapidly  extends  over  large  parts  of  the  field  of  vision 
{WSnier);  sometimes  it  extends  to  a  whole  quadrant  of  the  visual  field  {Mdrinhardt) ;  and 
■omeCiiiies  the  half  of  the  visual  field  is  blind,  and  the  affection  takes  on  the  form  of  ahemiopia 
(  WoUaatOfiy  Airy^  Brewster^  LUtitig^  Testelin).  The  attacks  last,  as  a  rule,  only  a  few  minutes, 
anj,  however,  extend  over  an  hour  and  more,  after  which  the  former  power  of  vision  is  restored. 
Hmmso  the  name,  ^*  amaurosis  partialis  fugax,"  has  been  proposed  {Forster).  The  pathogenic 
r  ia  probably  vaso-motor  disturbances  in  certain  central  portions  of  the  optic  nerve  and 


dL  The  morbid  increase  of  the  excitability  often  increases  the  duration  of  the 
mctloii  to  objective  irritation.  Impressions  left  on  the  retina,  or  after-images, 
ifipear  more  readily,  reach  very  great  intensity  of  illumination,  and  do  not  so  easily 
diM^ppear,  as  in  the  normal  condition. 

In  suddenly  changing  the  direction  of  the  eyes,  it  easily  occurs  that,  while  another  object 
hM  oome  under  observation,  the  impression  of  the  former  one  is  still  present,  and  consequently 
the  after-images  are  mingled  with  the  impression  of  the  objects  still  in  sight;  the  perceptions 
beeonne  confused,  and,  since  the  after-images  change  their  position  with  the  movements  of  tho 
iyee,  an  apparent  motion  is  imparted  to  the  objects  which  are  really  at  rest.  This  moving 
md  dancing  about  of  the  objects  makes  the  patient  dizzy,  if  the  object  changes  its  position  a 
little  suddenly.    {Ruete. ) 

Very  strong  and  permanent  impressions  plant  themselves  firmly  in  the  retina,  as  it  were,  so 
thai  their  after-images  remain  for  days  and  weeks  in  the  visnkl  field,  or  they  at  least  appear  as 
L  ai  the  patient  thinks  of  them. 

If  these  impressions  were  of  very  varied  and  var3ring  form,  it  amounts  to  an  actual  chase 
subjective  visual  appearances,  each  of  which  seeks  to  displace  the  other,  and  which 
sometimes  simply  reproduce  the  object  seen,  sometimes  combine  several  impressions  with  one 
■Bffth^T  under  the  form  of  after-images,  and  sometimes  represent  to[the  sensorium  very  irregular, 
psarti-oolored  figures,  and  thus  cause  the  most  fantastic  visions.    {Ruete. ) 

Optical  hypersesthesia  is  occasionally  seen  as  a  symptom  of  congestion  or  inflam- 
mation of  the  brain,  of  drunkenness,  poisoning  with  certain  narcotics,  <&c.  {Maoken- 
tUf  BueU\  together  with  neuralgic  attacks  of  the  trigeminus  {Alexander)^  &c. 
Sometimes  it  accompanies  the  more  acute  forms  of  ncuro-retinitis,  and  is  one  of  the 
premonitions  of  retinal  detachment.  It  is  generally  caused  and  kept  up  by  irrita- 
tion of  the  ciliary  system.  It  is  then  commonly  referred  to  inflammation,  and  some- 
times is  a  sympathetic  affection.  It  is  in  the  latter  case  generally  associated  with 
concentric  limitation  of  the  field  of  yision,  with  intense  photophobia  and  limitation 
of  accommodation.  But  this  connection  is  often  wanting,  the  hypenesthesia  is  an 
immediate  result  of  severe  irritation  acting  on  the  ciliary  system.  Straining  of 
the  accommodation  and  of  the  muscles  of  convergence  exerts  a  great  influence 
in  this  respect  In  other  cases  the  affection  is  primarily  developed  in  the  retina, 
and  ia  propagated  upon  the  ciliary  system.  The  most  common  cause  is  strain- 
ing the  eye,  with  intense  illumination  of  the  visual  field,  by  direct  sunlight,  or 
flickering  gaslight,  working  upon  very  shiny  or  light-colored  objects,  or  upon  those 


which  are  smaU  and  not  snfficletitly  illamlnat^  asfpecially  wb«i&  theie  litter  emkti 
Tcry  rapidlj.  Besides  nil  this,  wlieo  there  b  a  freqneDt  change  in  the  %bt,tk 
ixnpEilrRr^nt  of  riflion  thus  oecaaioneJ  has  a  great  similantj  to  asthenopia^  Heoei 
lb©  condition  Iiaa  been  described  aa  asthenopia  of  the  retina*    iGraefe.) 

TUiA  eonditjon  Is  characterized  DCgfttUcly  bj  tbe  nbacQco  Df  unj  loti  of  oecommodatlDii,  or 
want  of  power  of  ihe  lUiiBCilea  ©f  tha  eje ;  p^[JsitrTelJ^  by  ihc  iJiabilUj  to  tuw  the  «yes  iti  «jj  wijt 
DO  oceoiint  of  aa  ^itrtmcLj'  painful  sec  cation  of  daziliDg,  and,  with  tbis,  on  lodifyQCtDtii  of  lln 
otject  vi(jwe4j  no  matter  what  may  be  iti  dbtauce,  or  the  req^iired  teoiion  of  tb«  moxi^  ti 
ftCCommodatiOQ,  and  of  the  recti.  Ketiaal  asthrnopia,  nhco  once  de  re  toped  to  a  high  defT««v^ 
generally  Tery  obfttinale  \u  »pitQ  of  all  care^  and  the  emiilojmeot  of  bloe  glaswa,  whidi  ti  ID 
highly  esC(^eD1ed  by  fiome.  {3'hmr)  1%  oflen  last^  fur  montha,  and  leaders  the  |»ati«nt  unablili 
pursue  aoy  oceupaiioDi  requiriog  tha  use  of  tbo  eyes. 

3,  Anffiitheda  optica  h  a  les^etimg  of  the  esceitabUlt^  of  cha  retiirn,  Independent  of 
any  recogttiEiible  organ k  cb.angcs.  Its  principal  »f  mptom  id  the  very  great  w^ak-* 
eaing  of  tlie  impression  i^hich  low  degrees  of  inEimintition  exert  tijyin  the  eyct 
This  an^stbesla  optica  is  scetL  noder  Tarioiis  form?,  according  %o  the  canse. 

a.  In  the  f*reatest  nnmber  of  oasesj  it  m  excessive  irritiition  of  tbe  optic  mtt* 
and  retina  which  leads  to  ani&stheala*  It  eecms  as  if  there  were  a  kind  of  exhiaa- 
tlon  or  blunting  eatised^  which  renders  tha  a^ect^d  cerre-clemenU  inoapulrle  d 
reacting  to  moderate  light. 

Light  Is  ono  of  the  oltiof  irritants  which  come  into  consideration  here.  Ifldwd, 
misty  vision  at  night,  whiiih  is  so  frequent  and  often  even  endemici  (h^m^ral^^iaj,  n 
nothing  more  than  anjastheaia  optica,  which  has  its  origin  in  the  Ioag-coAtio»d 
fiction  of  strong  light  upon  the  eye,  but  remotely  in  deficient  nntrition  an'I  weat* 
ness  in  the  functions  of  the  entire  nerroue  systetn.  Snow  and  moon  blindn&^a  &f« 
intimately  connected  with  it. 

Bnow-btindneas  i»  a  Tery  common  occurreuoe  in  men  u  well  ai  in  domeftic  an! mala,  wbo  m 
over  the  ^now  and  fidda  of  ice  among  the  mountains^  in  bright  guiiligbtj  without  LariDg  1^5 
proteoiion  to  the  eyes  fix^m  the  dazzling  reflection.  It  is  cbnraeierized  ^ometJTne^  bj  a  rapids  tol 
agaiu  by  a  gradual,  darkening  of  the  visual  field,  frhich  lasts  as  long  as  the  person  a5ectei 
remains  in  such  inhospitable  regions  without  protection  to  his  eyes,  but  disappears  as  he  descends 
where  there  is  no  snow,  or  if  the  eyes  be  protected  by  some  material,  e.  g.  black  crape  or  dark 
glasses.    {Tschudiy  FOrsUr.) 

Moon-blindness  often  appears  among  sailors,  when  in  the  tropics,  if  they  sleep  on  the  deck. 
nnder  the  full  light  of  the  moon.  It  sometimes  becomes  so  intense  that  the  patient*  on 
awakening  can  scarcely  recognize  daylight  and  must  be  led  about  {liohinaon). 

Intense  direct  or  reflected  sunlight,  which  suddenly  meets  the  eye,  or  acts  on 
the  retina  for  some  time,  occasionally  causes  partial  anesthesia,  especially  on  the 
center  of  the  retina,  which  is  the  part  most  exposed.  This  condition  is  evinced  by 
the  dark  cloud  in  the  middle  of  tlie  visual  field,  which  is  impermeable,  or  which, 
when  not  so  dense,  allows  the  objects  to  appear  through  with  more  or  less  distinct 
boundaries  and  colorings. 

The  cloud  is  generally  darker  the  less  brightly  illuminated  is  the  visual  field.  When  the  Istter 
is  very  light,  it  often  appears  colored.  It  does  not  disappear  entirely  when  the  eyes  are  closed, 
but,  in  some  cases,  is  brighter  than  the  normal  surrounding  part.  It  .s  often  ephemeral,  onlj 
lasting  a  few  hours,  disappearing  after  the  night's  sleep;  but,  under  other  circumstances,  it  is 
an  extremely  troublesome  symptom,  which  affects  the  patient  for  weeks  and  months,  until,  wiih 
proper  care  of  the  eyes,  it  becomes  gradually  thinner,  objects  appear  clearer  and  clearer,  it  breaks 
up  and  disappears  from  the  field  of  vision.  Occasionally  weakness  of  the  center  of  the  retin* 
remains,  which  is  particularly  noticed  on  going  from  a  light  room  to  a  dark  one.  {E<L  Jaegtr^ 
Schirmer,  Machentie.) 
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&  A  stroke  of  lightning,  or  mechanical  concussion  of  the  eye  or  brain,  may  bo 
^  cmse  of  optic  anaesthesia.  It  is  also  believed  that  severe  irritations,  in  one  or 
€»lier  branches  of  the  fifth  pair,  may  lead  to  similar  results. 

Uhfortanately,  only  a  small  portion  of  these  cases  have  been  sofficiently  examined,  and  it  is 
I  probable  that  very  different  kinds  of  affections  are  classed  together,  that  correspond  in  the 
I  qrmptom,  which  is  the  sudden  or  very  rapid  diminution,  or  complete  destruction,  of  the 
1 19  light.  The  fact  that  the  impairment  of  vision  often  exists  for  a  long  time, 
"villuMit  any  organic  changes  being  recognized  with  the  ophthalmoscope,  and  also  that,  after 
MOW  time,  the  function  of  the  retina  and  nerve  may  be  restored,  shows  that  thoy  belong  in 
■ome  degree  to  the  forms  of  anassthesia.  In  such  cases,  only  a  concentric  narrowing  of  the 
viHul  field  remains,  without  any  objective  appearances. 

The  proximal  pathogenetic  factor  of  this  anaesthesia  is  ^ill  unclear.  In  the 
majority  of  cases,  however,  it  may  certainly  be  referred  to  vasomotor  influences. 
These  are  frequently  powerful  enough  to  biing  about,  sooner  or  later,  uiattTial 
changes  in  the  light-perceptive  apparatus,  which  then  appear  in  the  form  of  actual 
inflammation  or  of  progressive  atrophy  of  the  optic  nerve,  and  render  it  necessary 
to  indudc  the  case  in  question  in  the  category  of  real  amaurosis. 

It  is  certain  that  the  kind  of  direct  injury  may  be  very  different  in  different  cases.  As  to 
lightning,  there  are  cases  known  where  the  disturbance  in  vision  could  be  referred  to  the  direct 
infliience  of  the  electric  current  upon  the  nervous  system  {Pilrequin^  Hcliirnun').  There  are 
others,  where  the  stroke  fell  at  some  distance  {fjawjmce)^  and  the  aniesthcsia  optica  was  due 
to  some  other  cause,  perhaps  to  excessive  dazzling,  or  a  combination  of  dbposing  causes ;  the 
Wfere  emotion  excited  ( Oraefe)  might  be  recognized  as  a  cause. 

The  seoond  variety,  the  so-called  traumatic  amaurosis,  without  any  objective  appearances, 
k  oometimes  caused  by  a  moderately  slight  blow  or  fall  upon  the  eye  ( Ttatdin)^  sometimes  by 
poHKire  exerted  upon  the  globe  (^<'cr),  sometimes  by  a  foreign  body  springing  against  the  eye 
■ad  becoming  imbedded  in  the  cornea  (SchrOtcr^  Falko),  sometimes  by  a  fall  upon  the  forehead 
or  by  a  jump  from  some  height  {Secondi).  In  very  many  cases  material  changes  in  the  deeper 
puts  of  the  eye,  extravasations  of  blood  in  the  cavity  of  the  skull,  in  the  choroid,  etc.,  may 
ksre  given  rise  to  the  pathogenetic  cause  of  the  disturbance  in  vision  and  have  reduced  the 
OMO  to  an  amaurosis  in  the  narrow  sense  of  the  word.  In  the  third  variety,  which  is 
fenendly  described  as  amaurosis  trifacialis,  the  pathogenic  factor  is  sometimes  a  neuralgia 
of  the  trigeminus  in  the  usual  sense  of  the  word  {/lippel^  Alexander)^  more  rarely  an  ex- 
tensive shrinking  cicatrix,  or  a  tumor  in  the  region  of  the  forehead,  etc.,  by  which  a  single 
bnach  of  the  fifth  pair,  particularly  of  the  frontal  nerve,  is  put  upon  the  stretch.  In  the 
latter  case  very  violent  reflex  spasms  in  the  region  of  the  circular  muscle  of  the  lids  urc 
•soally  present  {Beer^  Mctckenzie).  The  irritating  cause  very  often  seems  to  proceed  from  carious 
teeth,  which  cause  more  or  less  pain  ( Iker^  Ilutvhiruton^  Hay^^  Weckcr^  JJelgado,  JJdcstre^  WUt, 
GtinlfT),  Without  doubt  many  cases  arc  to  be  excluded  from  this  amaurosis  trifacialis  also, 
as  not  strictly  belonging  here,  and  a  portion  of  these  are  to  be  referred  by  preference  to 
mydriasis  {Mackenzie^  //.  Schmidt).  As  a  rule,  however,  we  have  really  to  do  with  a  true 
anaesthesia  optica,  whose  occurrence  happens  very  probably  in  a  reflex  manner,  since  a  cure 
of  the  diatnrbance  in  vision  is  obtained  after  removal  of  the  neuralgia  of  the  trigeminus,  as 
well  by  division  of  the  trunk  of  the  frontal  nerve  or  by  removal  of  the  injurious  tooth. 

c  Anscsthesia  optica  exceptionally  forms  a  link  in  a  long  cliain  of  very  change- 
able and  different  symptoms,  which  indicate  constitutional  disturbance  of  the  ner- 
vous system.  It  is  then  generally  partial,  confined  to  the  periphery  of  the  retina. 
It  sliowB  itself  by  a  considerable  irregular  or  concentric  narrowing  of  the  visual 
field,  while,  as  a  rule,  the  central  acutene^  of  vision  appears  only  a  little  diminished. 
It  is  less  frequently  markedly  affect^jd,  and  all  sensitiveness  to  light  is  lost  Tliere 
is  seen  at  the  same  time  a  great  sensitiveness  to  objective  light,  showing  that  the 
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affection  hiis  a  very  marked  erethitic  chanicter*  This  great  excitabUity  can 
central  acutene&a  of  vision  to  increase  in  the  dark,  rather  thflu  diminbh,  and  epe- 
ciallj  on  plftcin^  very  dark  colored  glasses  before  the  eye^.  Such  cjes  ofteu  la 
quite  well  where  the  illumination  is  not  sufficient  for  normal  eyra.  Ftwtbff 
evidence  lies  in  the  fact  that  both  eyes  arc  almot  always  a  Sheeted  ;  in  the  toiida 
appe4iranc£,  or  in  the  very  rapid  development^  of  the  impairment  of  vision  (with 
1^  few  hours  or  diiyfl) ;  in  the  evident  continuance  of  the  conducting  [H>wef  of  I 
part  of  the  retina  which  has  become  aDajsthctic,  and  in  the  frequca*  %imiiltj 
appearance  of  different  nerve-ayniptoma,  TtiUB  wu  often  meet  with  want  of  cmut- 
ons  sensibility,  convulsions,  hysterin^  chorea^  and  even  headache,  S:c.  In  homi^  (h^ 
flpasm  of  Ihe  accommodation  eeems  to  accompany  the  symptoniji,  (Manddjitamm} 
Finally,  the  diagnosia  is  assisted  by  the  fact  thet  the  disease  occurs  almo^  alumitii 
women  and  children,  very  rarely  in  men^  and  then  only  in  those  who  approtfli  lb 
female  or  infantile  type  in  temperament  and  constitution.  Eesidesv  the  childrtntte 
atUeked  arc  usually  very  irritable  and  nervoua.  The  females  aj©  f  reticently  i 
ingly  hysterical^  and  the  exciting  cause  is  generally  i&ome  agitation,  frig^,  < 
Children  betiveen  aii  and  fourteen  yeara  okl  are  said  to  suffer  from  it  mtst  frc^jtwi 
and  in  them  the  retinal  liypcra^stheMa  is  often  very  eli^lit,  while  it  b  very  pron 
in  hysteric^d  females.  Tlie  prognosia  is  very  favorable;  the  ajiTiEtlit^m  oci 
always  completely  disappears,  and  it  ia  only  rarely  tliat  liinitntions  of  the  p«fi|i^ 
of  the  field  of  vision  remain,  even  when  the  diseaae  was  ehamcterisced  by  i 
blindnessv  {Graefe^  Utinse.) 

The  treatmeint  oonsiftta  in  remaining  in  a  dark  room  for  nome  dajvv  mnd  BQb*eqiiimtIyi 

bltte  glasses,  with  compJett;  avoidance  of  uae  of  tbc  accauimodatiqn.      The  lacbnt^^  of  dac, 
intcnmllj^  ia  aaid  to  do  guod  ecxvice,  and  wbi?a  tbe  cyos  bftvo  begun  to  im^  Tl^v^^  h  mofctigv- 
o«a  treat nipiit,  with  abuDdant  exerciae  in  tho  open  air^  may  be  empUjycti,  but  we  are 
f  f  am  blood  All  ttin  g.   ( 6'  rm'/r, ) 

d.  Those  cases  of  amblyopia  also  deserve  special  mention,  whleb  occur 
tionally  in  "  diplitheritis  fuueium/^  witli  or  without  limitation  of  nccommodili* 
(Benedict.)  We  may  here  ali^u  call  at  tent  ion  to  tlioae  nut  \i'ry  nnetmimou  cusarf 
intermittent  amuurosis  {Zeftj^rtdrr),  whit:h,  like  the  ophtiiahnia  intcnnittens,  sitmU 
he  connected  with  niuliirial  infectdon. 

tf*  It  iiS  undeniable  that  aniesthesia  optica  is  most  frequently  cau^ied  l>jeiciu£fli 
of  an  eye  from  binocular  vision.  It  often  appears  combined  with  pamlysiis  of  ik 
aceoinmo elation,  wliich  is  then  indicated  l>j  the  mikropsia.  It  hn&  Ik^-cu  dtscribii 
under  the  name  ambJyifpm  e^anojuiui^  or  amph  opia  from  disuse  of  the  e^^e* 

They  are  distinguished  from  tha  other  pathogenetic  forms  of  ano^thtsii  C9Ct* 
tially  by  the  functional  integrity  af  the  peripherical  zone  of  the  retinjt,  which  lyif 
generally  be  demonstrated,  and,  therefore^  by  the  limitation  of  the  defe<.t  to  a  Cfloie 
or  less  eireumsc ri bed  portion  of  that  part  of  the  retinal  centre  belonging  to  ibe 
commua  visual  field  fsee  i^trabisnius  convergenaj.  Moreover,  tho  functional  dV 
turbance  Us^nally  shows  itself  more  by  the  necetiSiityof  large  visual  angles  fordietitct 
vision,  less  by  the  necessity  for  great  intensity  of  illumination.  It,  tbtrefore,  ban 
more  tlie  character  of  a  simple  blunted  condition. 

It  ia,  of  course^  oidy  monocular,  and  occurs  especially  where  the  indi.stioct  ^ 
ceptions  of  one  eye  render  the  more  distinct  ones  of  the  other  turbid  in  binocu!ir 
vision,  so  that  a  formal  suppression  of  the  perception  of  the  first  eye,  in  order  to  get 
distinct  vision,  is  an  absolute  necessity.     It  is,  therefore,  very  fi*equently  obserred  in 
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VBODOcular  strabismus,  as  well  as  in  eyes  which  are  affected  with  opacities  of  the 
vonea,  or  lens,  with  mydriasis,  a  want  of  accommodative  power,  &c.,  the  other  eye 
:  normal,  or  in  much  better  condition  than  the  one  thus  affected. 
Anmath^tia  exanopsia  is  not  ai>t  to  reach  so  hii^h  a  grade,  and  yields  more  readily 
I  no  distinct  images  at  all  are  perceived  on  the  retina,  and  tliere  is  no  impairment 
^  the  function  of  the  other  eye ;  for  example,  in  fully  developed  cattiract,  complete 
^closure  of  the  pupil,  or  when  there  are  dense  and  large  opacities  of  the  cornea. 
TChildhood  is  the  most  common  period  for  the  occurnnice  of  such  an  anaesthesia,  the 
jeroeption  of  images  being  then  much  more  easily  and  quickly  suppressed.  In  more 
.adTanced  life,  the  same  causes  do  not  so  readily  lead  to  im])airmcnt  of  the  function 
of  the  retina. 

Ftnally,  we  should  speak  of  the  leBscning  of  the  acutcncss  of  vision  in  advanced  life.  The 
•BOtcneM  of  vision  becomes  markedly  less  after  the  twenty-fifth  year,  and,  according  to  recent 
iBVWtigatioiis  (  VrofMom  <le  Ilaan),  in  very  old  persons  it  has  decreased  one  hall  We  do  not 
kaow  how  mach  of  this  is  to  be  ascribed  to  actual  weakness  of  the  fimctions  or  torpor  of  the 
BKve-dements ;  at  any  rate,  the  organic  changes  which  the  dioptric  media,  as  well  as  the 
nISiHh  and  choroid,  undergo  from  senile  alterations  in  structure,  play  quite  a  large  part  in  the 
Idm  of  ▼iBion.  These  changes  must  exert  an  externally  imfavorable  influence  upon  the  bril- 
Hwiy  and  distinctness  of  the  images. 

i.  Amaurosis  and  amblyopia,  which  are  by  many  confounded  with  anojsthesia, 
do  not  deix^nd  so  nmch  on  a  lessened  excitability  of  the  nerve  and  retina,  for  this 
may  be  even  increased,  but  they  are  rather  the  symptoms  of  an  impairment  of  func- 
tion of  an  organic  variety,  which  is  either  observed  objectively  in  the  beginning,  or 
ii  seen  in  the  further  course  of  the  disease,  by  the  gradual  aj)i)earance  of  atrophy  of 
the  optic  nerve. 

Treatment. — Tlie  treatment  of  the  functional  disturbances  described  in  the 
preceding  pages  is  naturally  to  be  first  of  all  directed  to  the  main  affection.  When 
this  ia  eradicated,  or  at  loimt  brought  to  a  stand-still,  the  antesthesia  which  may 
have  remained,  so  far  as  it  is  independent  of  any  material  changes,  frequently  dis- 
appears of  itself.  AVhether  the  W(}aring  of  colored  glasses  {Ddhm,  II.  Oerohl)  can 
aid  in  what  is  here  required,  mast  be  i)roved  by  further  expedience.  Methodical 
ezcrcL<«e,  as  liixs  been  recently  reconnncnded  {Froumullrr}^  is  only  of  use  in  tor])idity 
of  the  light-iKjrceptive  apparatus  resulting  from  non-use  of  one  eye. 

In  this  sort  of  exercise,  printed  types  arc  best  suited  as  visual  objects,  since  in  them  there 
b  a  change  from  letter  to  letter,  and,  therefore,  the  attention  must  be  directed  uninterruptedly 
to  the  object,  and  mistakes,  which  have  slipped  into  the  estimate  of  what  is  perceived,  appear 
immediately  by  the  context,  and,  therefore,  invite  correction.  These  printed  tyi>es  must,  of 
eoorse,  be  well  illuminated,  and  must,  moreover,  be  projected  upon  the  retina  under  a  large 
risoal  angle,  in  default  whereof  they  api)ear,  even  in  slight  torpor  of  the  light-perceptive  ap- 
pmtiui,  as  images  which  cannot  Ije  decii)hcred.  They  must,  therefore,  \ye  chosen  large,  and 
be  brought  near  the  eye.  But  in  order  to  see  as  clearly  as  possible  at  short  distances,  convex 
leasees  are  usually  needed,  as  the  amblyopia  exanopsia  is,  as  a  rule,  accompanied  by  weakness 
of  the  apparatus  of  accommo<lation.  C'ouvcx  glasses  are,  moreover,  imder  all  circumstances 
rery  useful,  as,  by  an  api)arent  magnifying  of  the  objects,  and  by  an  increase  of  the  apparent 
brightness  of  the  retinal  images,  they  increase  the  distinctness  of  the  i>erceptions  and  facilitate 
the  choice  of  test-t^'pes.  It  is,  therefore,  tlie  custom  to  employ  them  in  all  cases,  at  least  at 
Snt,  and  to  distinguish  the  exercise  in  general  with  the  name  of  treatment  by  convex  glasses. 
The  weakest  convex  glass  must  here  V>e  tirst  ascertained,  which  enables  the  afTected  eye,  the 
other  one  being  closed,  to  decipher  largrr  printed  tjiHJs  {Jaegrr,  No.  12-Ii(>)  at  a  distance  of 
bom  &-12  inches.     With  this  glass  the  patient  must  now  undertake,  two  or  throe  times  a  day, 
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axeroiw  m  TeAding^  ai  ^ni  for  fire  minDimtf  but  grailuaDy  incrcasiag  the  time,  but 
never  pueh  the  attempt  «o  far  iui  to  excite  »ji£ipt<iTnj»  ef  fatigue,  pain,  eozigc«tu»L,  or 
mation.  On  the  whole  tbu  method  of  treatm^ntf  partieufarly  in  the  higher  djegnoa  of  minblj' 
opm,  dtimoufjji  Id  many  caa«6  great  patienoe  and  pcrecrv^rau^^  aa  it  im  oft^Xi  very  Itm^  befen 
*ny  perceptible  effect*  make  their  appearance.  Finally,  however,  the  power  of  radon  olbn 
Increo^efi  in  tremble  caacA  in  rery  rapid  pro^^reRiiion.  It  ia  then  time  to  p*aa  toweAker 
iuid  by  kn^ening  the  petiodn^f  exercw?  to  ri*e  to  smaller  and  unaUer  teai-typea 
ttmei  the  progreaa  ia  all  at  ontx}  arrested,  and  the  power  of  viaioii  d€>ea  not  impiore^  in  i|ata4t 
mU  that  cati  be  done.  We  nhotilit  not  then  lose  k  oarage ;  for  all  at  once  it  Jkg»in  *dTa«ota^  mi 
wo  finally  are  able  to  employ  glaflies  which  are  weaker  by  many  numbem,  or  we  may  em 
f  eoflh  n  point  where  glasifea  are  fotind  to  be  ^aperfluou*.  If  the  eye  hw  tiec^:wne  *o  &r  aif«drlkil 
ordinary  printed  type  may  he  read  flaently  with  weak  convex  glaaaea  or  withont  any.  iht  nwl- 
Ittg  QXeroi»e  mnst  fitill  be  oontinned  for  ft  time,  in  order  to  oonfiim  the  cnr«,  and 
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1.    Night -Blindness — Hemeralopia. 

1^  ijmptomB  — Thit  diteois  if  cka/raeterized  by  the  following  symptoms :  an  dbnor* 
V'-^  wmHy  great  amount  of  light  ie  required  by  the  person  affected^  in  order  to  tee  di&- 
:'  ikuflp^  and  there  is  a  decrease  in  the  visual  power  when  the  visual  field  is  not  illu^ 
\  up  to  a  certain  amount^  which  is  not  proportionate  to  the  want  of  illumi- 
{Forster.) 


Li  oases  of  hemeralopia  that  are  not  verj  severe,  the  full  light  of  a  hright  and 
'  •ran  of  a  clondj  day  is  sufficient,  with  a  proper  adjustment  of  the  dioptric  appa- 
*  nftna^  to  allow  the  affected  person  to  plainly  distinguish  ohjects  seen  under  a  small 
f  ifiraal  aogle :  for  example,  there  is  enough  light  to  allow  the  patient  to  read  small 
print  easflj  and  even  continuously.  In  high  degrees  of  night-hlindncss,  however,  it 
nqaires  the  whole  light  of  a  very  hright  day  to  obtain  normal  perceptions  of  light 
OB  the  eye.  The  light  of  a  cloudy  day,  an  unfavorable  position  of  the  objects  to 
tte  light,  a  slight  shadow  falling  upon  them,  markedly  increase  the  size  of  the 
nqoired  Tisual  angle,  perceptibly  weaken  the  power  of  distinguishing  colors,  and 
Ifadnuh  the  time  during  which  the  eyes  may  be  used. 
}  Lateral  limitations  or  interruptions  in  the  visual  field  are  also  frequently  noticed 
[  vde%aach  circumstances.  In  the  highest  degrees  of  hemeralopia,  which  approzi- 
— *-i  imblyopia,  the  most  favorable  conditions  of  illumination  are  insufficient  fi)r  the 


Artinot  recognition  of  objects  seen  at  a  small  visual  angle.  A  large  visual  angle  and 
great  fllamination  are  then  required.  Perception  of  color  is  usually  very  much 
tfminisbed,  and  interruptions  or  lateral  limitations  of  the  visual  field  are  often 
okeeired.    (Fortter.) 

If  the  illununation  necessary  for  dear  vision  is  suddenly  diminished  to  a  consider- 
able extent,  the  decrease  of  visual  power  is  much  more  marked  than  in  healthy 
l!fee;  hence  the  hemeralope  requires  time  to  accustom  himself  to  the  lessened  illumi- 
iition,  and  even  then  the  clearness  of  perception  is  less  than  in  a  normal  eye.  If 
Ihe  intenaty  of  illumination  sinks  very  gradually  from  this  grade,  the  clearness  of 
paroeptionB  diminishes  at  first  slowly,  but  this  progression  is  the  more  rapid,  the 
U^er  the  degree  of  the  hemeralopia.  If  the  brightness  be  weakened  to  a  certain 
pt^st,  the  ftirther  decrease  of  visual  power  does  not  occur  gradually,  but  rather  with 
•  i#iM<2,  80  that  often  even  a  scarcely-marked  further  lessening  of  the  intensity  of 
nnnanation  suffioee  instantly  to  render  the  recognition  of  objects  impossible,  or 
ifvn  to  remove  the  sensitiveness  to  light.    (Forster,) 

The  amount  of  brightness,  at  which  the  recognition  of  objects  ceases,  varies 
fseeedingly  in  different  individuals,  but  is  usually  greater  the  higher  the  grade  of 
the  hemeralopia,  and  the  longer  its  duration.  In  recent  and  less  developed  cases, 
quite  dark  places  or  far-advanced  twilight  are  required  to  render  the  patient  xmable 
to  lee.  In  chronic  and  high  degrees  of  hemeralopia,  on  the  contrary,  the  visual 
field  is  oAen  darkened  when  there  is  sufficient  light  to  enable  sound  eyes  to  read 
eren  small  print,  or  it  even  occurs  that  hemeralopes  are  sometimes  obliged  to  be  led, 
late  in  the  afternoon. 


7T2  itKKiiRALOPiA ;    FymToius ;    cacsm^ 

Tiib  latter  condition  U  tlie  r«aaoii  that  licmerslopift  was  long  oonridefed 
a  dlBea««  confined  to  certain  boors  of  the  dajr— a  sort  of  dbgnlsed  intenniti 
Thft  U  ccrtftmlj^  iin  incorrect  view,  for  direct  oli^er  vat  ions  dearly  show,  tbal, 
tUo  extstcnoi?  of  Uojneralojna,  a  les^nrng  of  Uic  uniount  of  iUumi nation  at  onr 
of  diiT  b  Buriioieiit  to  prodncfl  nn  impuirmvnt  of  vision,  eicept  that  in  the  m 
iijj.%  after  sovcrnl  liours^  sleepj  tbe  araoimt  of  ligbt  required  aa  nsnallf  somed 
les9,  tlie  fiUBcoptibility  of  the  retinn  beting  increfLse<l  by  the  rest,  Tbe  impairtncni 
of  vbion  seeniB  to  tho  patient  as  a  regnlafT  rarely  tpott^i^  dark-graj  to  black  (nieiip- 
tionally^  colored,  puriak,  red,  green ^  &c.)t  mist  or  imoke,  which  cyrefi  tbe  w^holi 
Yisual  field  and  mivelopa  tbe  object*  Brilliant,  sblDinnr  obj^ota,  and  llio$«  whk^ 
contrast  wltli  thesr  fun'oimditigs,  like  tbe  mr>on,  the  flame  of  a  nandlej  ^i/t^  a  »lil 
waJJ^  gltmraer  iadiBtinctly  tb  rough  tbb  mist,  and  often  appear  abnormaJly  cobrti 
Tbe  muon,  for  example,  may  appear  purple  red. 

It  Is  WQilbT  of  reniBflt  tfatit,  in  Ihia,  03  in  true  amblyopia,  pure  wbitei  «tf  irell  u  jilk*  wA 
gitea  liglit,  ejcciifl  Ihc  r^lina  mucb  uiare  C!»£tly  tLmi  biwe,  violet,  stid  red.  (Kn^;a".)  ]ii  ffi«» 
OUCi  of  bctnerabpia,  the  (^btuaencu  of  tbe  retioft  lud  uerTt  lUAy  bo  so  great  Ibiti  Cfcu  fbt 
and  itlU  more  Ihe  Sviae  (»f  ft  lump,  k  not  icen. 


1 


The  pnpil  is  generally  normnl,  when  there  is  snfficient  iTltimiDfltion  f  >r  diitliK^ 
Tision^  not  only  in  dirinteter,  but  also  In  mobility.  But  if  the  illurninaUon  dcerei^ 
the  pnpil  enlarges  very  much,  j*Dd  it  reacts  ycit'  littTe,  or  not  at  all,  to  change*  iiili 
light.  In  Tery  severe  and  old  ca<iea  of  night  blindness,  however^  we  find  Ih^t^irjil 
always  enlarged  and  torpid.  It  requires  very  strong  light — direct  snn  or  coiw«i» 
trated  lamp  light — to  eseite  the  pupil  to  great  contraotiim.     (/w^jf^r,  Alf.  Or^fi^ 

Tbe  Aocommadniion  is  lb  en  getiernlly  coneidGTiiLbly  limited,  flDd^  according  to  racent  in^lifi^ 
tiona,  tbere  b  a  slight  inaufTieieiicy  of  the  luUri^Al  recti  muscles,  that  isj  hu  inabfbtT  ta  cositf^ 
6tn>ng1y.  {-^{f'  Or^»/s.)  Hour  much  thi«  i^  ictlucnc^d  by  the  ixeed  A^f  a  Urge  Ttauii  uifU  Stf 
distinct  vision,  ha:*  not,  p8  yet,  been  demoTistrated.  The ophfhalmoAe^pe  dooa  not  gencratlj nbow 
ntty  cbjingL^s  lu  the  fundus  of  the:  cyc^  dlhnvigh  vre  oFlen  find  a.  considerable  iojt^^tioD  of  tbf  t^- 
Bal  vesKel*.  But  this  may  be  properly  referred  to  the  cotuctdent^l  action  af  the  irrittlioii  ^sm 
Hlj^ht,  cuui^i:d  by  the  nii^bt-blinduijsiii.  Tins  is  ulsa  iruc  of  Ujh'  hyjjcra^irjiii  of  lUv  opUihiliEJc  ] 
ganglitJh  observed  in  one  cnse  ^6^i^fmrar),  nnd  the  conjancliriil  CJiiigeilion,  vvhich  quite  <ift*  I 
atjcotnpiinit'ft  hcnitrrflic'pi:u  Some  oEidni  to  bnvo  also  tjbseri"cd  dryness  of  ihp  conjinsetira,  uniSi  | 
faliy  dejj^eneralion  of  the  eiiilhL'Hyl  eelU,  {IfuiMtfKL)  If  this  be  a  [iruper  C3t  pi  fixation  kiffoot  ^ 
cosiea  or  cfidcmie^,  it  ni^y  also  ix|iliiiTi  the  njqu'nriihcc  of  sitvrp.Viki\  eliin!»g  <poLfi  op  ihe  sdaiJ  j 
cmijiim^litji,  to  which  a  jMitieular  di;ij:no*?lic  im[ioi  tanco  hiis  been  ascribed^  {Bit&t/}  SiUItI*"  i 
tudy  un  est remely  r lite  ftppenrntice*     {Xritfr^)  1 

It  ifl  yet  to  be  mentioned,  that  nidit^bliodness  often,  but  by  no  mean^  alTrivs^is 
deveb^pi:d  to  the  sumo  estetit  in  both  eyes,     In  certniii  illuniluationsi^  one  eye  often 
has  still,  to  sniiie  extent,  distinct  percei^tion?^^  T^hih^  the  oSber  se:m!it  complettly    \ 
olondcJ  over,  or  botoo  purts  o(  tiie  visiijiJ  tield  appi^ir  c-enr,  and  permit  an  indirf^t 

vision,  uliilo  in  the  other  eye  the  whole  visual  field  is  enveloped  in  an  inip-enetiabie, 
dark  cloud.     (FOrstcr.) 

Causes. — Tlie  immediate  cause  of  liemeraL'pia  is  always  over-dnzzlin^r  of  tbe 
eyes;  generally,  the  eftect  c>f  intou!-e  direct  or  retloctcd  light.  Such  an  ovor- 
dazzling  will  especially  cause  the  disease  when  it  is  unusual,  and  repeated  uftcQ, 
and  on  ea'h  occasicm  remains  a  longer  time.  If  a  large  number  of  per>ons  aresl 
the  same  time  exposed  to  the  same  injurious  influences,  tbe  hemeralopia  ot<i^  | 
acquires  an  epidemic  or  endemic  type. 


hemeralopia;    causes;    oouesk.  773 

Hence,  in  many  places,  numbers  of  people  become  night-blind  when  harvest 
calls  them  from  their  dusky  rooms  to  the  field,  where  they  are  exposed  all  day  long 
to  the  unaccustomed  sunlight.  In  the  same  way,  soldiers  are  especially  affected 
when  in  spring  or  summer  they  exercise  much  in  the  sunlight,  or  bivouac  for  days 
in  bright  weather ;  also  sailors  who  are  exposed  in  the  tropics  for  many  hours  of  the 
day  to  direct  sunlight,  or  that  reflected  from  the  vessel  and  water.  Moreover, 
hemeralopia  is  often  seen  in  prisons,  poor- houses,  &o.,  where  the  inhabitants  work  in 
the  open  air  without  protection  from  direct  sunlight,  or  are  lodged  in  bright,  sunny 
places. 

The  influence  of  very  bright  light  alone,  however,  scarcely  suffices  for  the 
development  of  hemeralopia ;  for,  as  a  rule,  only  a  certain  portion  of  individuals 
exposed  to  the  same  influences  will  be  affected.  On  the  other  haitd,  the  intensity 
of  illumination  which  acts  as  a  cause  of  hemeralopia,  is  not  necessarily  excessive, 
but  is  often  too  slight  to  affect  a  normal  eye  iiyuriously  in  the  slightest  degree.  In 
order  that  night-blindness  may  occur,  a  certain  predisposition  is  necessary,  and  this 
may  be  sought  for  in  a  weakness  of  the  nervous  system,  or,  in  other  cases,  in  faulty 
nutrition  of  the  whole  body. 

In  fact,  diseases  accompanied  by  marked  depression  of  the  nervous  system,  but 
especially  scurvy  (Guemar),  malarious  cachexia,  and  livor-complaint:«,  markedly  favor 
the  occurrence  of  hemeralopia.  Apart  from  this,  it  is  chiefly  poor,  badly-nourished, 
weak  individuals  who  become  night-blind  under  the  action  of  these  causes.  Officers, 
officials,  clergymen,  and  persons  in  the  better  walks  of  life  subjected  to  the  same 
influences,  are  rarely  if  ever  affected.  In  flourishing  ] daces,  where  the  people  are  in 
good  circumstances,  night-blindness  is  a  very  rare  disease,  even  among  the  common 
people;  but,  on  the  contrary,  in  very  poor,  unhealthy  fever-districts,  especially 
Bmotg  the  membere  of  the  orthodox  Christian  Church,  after  the  forty  days'  fast,  it  is 
a  very  frequent  occurrence.  Here  it  is  seen  under  the  form  of  an  annual  spring 
plague.    (Huebhenet^  MacJcemU,) 

Course. — Hemeralopia  Ui^ually  occurs  suddenly,  either  in  the  spring  or  summer, 
after  one  or  more  days  spent  in  the  bright  sunlight.  In  the  beginning,  the  center 
of  the  retina,  which  is  exposed  to  the  strongest  light,  is  the  only  part  blinded.  Then, 
as  twilight  comes  on,  the  patient  sees  a  more  or  less  sharply-defined  cloud  in  the 
middle  of  the  visual  field,  which  compels  him  to  look  beyond  the  objects  in  order 
to  see  them  at  all  distinctly. 

More  frequently  the  whole  of  the  visual  field  is  clouded,  or  all  except  a  circum- 
scribed peripheral  portion,  which  allows  indirect  vision.  If  the  eye  remains  exposed 
to  the  injurious  influences,  the  characteristic  darkening  of  the  visual  field  continues 
every  evening,  and  even  increases;  the  density  and  darkness  of  the  cloud  become 
greater,  as  well  as  the  amount  of  illumination  necessary  for  distinct  vision,  so  that  the 
blindness  shows  itself  earlier  in  the  day.  This  increase  of  the  disease  is  particularly 
marked  when  we  have  a  long  period  of  very  clear  weather,  and  the  patient  is  con- 
tinuously exposed  to  an  excessive  amount  of  light;  while,  under  contrary  circum- 
stances, a  marked  improvement  occurs.  Continued  cloudy  weather  causes  the  disease 
to  disappear  entirely,  and  breaks  up  extensive  epidemics.  A  strong  tendency  to 
relapse,  however,  remains.  If  the  circumstances  are  continuously  unfavorable,  the 
disease  lasts  for  weeks  or  months,  ceasing  or  lessening  only  with  the  approach  of 
autumn  or  winter.  Then  it  usually  appears  again,  with  greater  intensity  and  obstinacy, 
as  spring  advances. 
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Treatment.— This  depends  on  tiae  cans©.  FrDtectloii  of  Ibe  ejea  from  Hie  i 
of  bright  liglit  bj  shades  und  tlftrk  gliiases,  but  stUl  more  by  Bbunuing  brigljtij  i 
miiiated  places  by  living  in  dark  obaLiibere^  shadj  court-yardi^  gardens^  woodl^^ 
ftud  suitable  ircnttiieut  tor  existing  ooBftlitatioiial  diseoaes^  with  good  DouriiliiD 
Bufllce  to  bring  aboat  a  cure  In  &  temporarily  aliort  time^  ea^dally  ivbeo  Uie  < 
is  not  very  chronic  or  very  sever©. 

But  wo  attain  our  end  much  iM^ooet  and  more  oertainly,  by  keeping  the  ejei  ii  ' 
perfect  dnrkness  for  a  time^  by  applyirig  a  protective  bandage,  and  liy  taking  coi 
that  it  is  not  llft^ad  during  the  day.  If  there  U  no  guaranty  fur  proper  condiwt  of 
the  patient,  we  may  confine  him  la  a  perf^^ctJy  dark  chamber,  and  feed  with  n&D^ 
kLtng,  easily 'digested  food,  wLne,  ^o.  Under  the  couIibhous  nae  of  the^e  meio^ 
twenty-four  to  forty-tight  hours,  or  at  most  five  or  &ix  days,  suffice  for  the  diMppei^ 
aoce  of  the  night-blindnes*,     {Fontrr^  £Umr.) 

It  is  understood,  of  course,  that^  by  the  above  means,  the  hemcraJopia  isi 
but  not  tht  tendency  to  rebipae.  To  attain  a  lastiiig  cure,  it  h  abs<jlutely  ne 
to  protect  the  patient  from  dazzling  light  for  a  long  time  after  tb^  treatment; 
hence,  we  must  urge  the  shunning  of  brightly-sllumioated,  porticuJarly  snunj-^plifii* 
and  by  shades  ur  dark  glassca  weaken  the  action  of  any  unavoidable,  Injunoos  idiK 
ences.  At  the  same  time,  the  nutritive  conditioji  of  the  patient  is  to  be  niwd  ^ 
good  food  and  euitable  regimen.  Internal  remedies  are  only  sucoesitful  whewr  uttd^ 
diseases  eiist  requiring  iheui — m  in  intermittent  fever,  acurvj,  &c 


Tlie  Tiipor  from  cooked  liter  hits  becti  for  a  lotig  time  famed  as  a  sp^ifSe  for  b« 
{jy^ntrti^lk. )    Tina.  Tiipor  jfl  to  be  condut^ted  ffoiri  the  T«i»c]  la  which  the  liTer  i&  bdof  ^ 
the  e^e  tttfougb  n  paper  ooae.    This  is  done  once  or  twice  a  d^,  when  the  me«t  ii  to  h  tfha~ 
by  the  patii^tii 

Recently  cod-liver  oil  (De^ponU,  Bp^^W,  Laeerda)  and  dcctridty  (i^jtwj^i  Uvt 
been  recommended,  as  well  as  the  cauteri^tion  of  tbe  limb  us  conj  nnctivalii  ^i\k 
the  pointed  end  uf  a  stick  af  nitrate  of  silver  {Coindet), 

AuthOritie^.^I/fft^JCvn^iiV,  Tmitc  d.  mal  d.  jeux.  Trad.  p.  Warlomont  et  Tcatcitn.  IL  Piivt 
l^^H.  l\  T'^'^.—Sidhvti*;,  Ophtli.  II,  fi,  C|j.— /Tr^^er,  Ui-b^r  Jlcmernlopie.  lli^islau,  l^-.  Si  fi.it 

— Iluilbifid^  pMig.  Vlcridjtilirsrlirirt.  7fi.  Bd.  Misc.  Ir!.  *2iK — liit^t,  JVfttf};  Oa?.  m^d.dePins.l'^!^ 
Kr.  31. — Eiiner,  ]>LMt!;?t'ljt*  Kliiiik.  isi;;^,  Nr»  2'*.—D'£fiir€coIU,  ncconiini*  lu  M'tcktr'*  Eiaifll 
ophUu  II.  I'nnH.  l^-ti;.  V.  4i?}-— /Vfmorv^y,  Schmidt' a  JftbitnjchtT.  121,  Dd.  S.  iJ-^— /^sf^J"^ 
.Sprfii/hr,  kl.  MontbL  l^tl.  S.  IIIG.—Zjtrtrti^,  kL  Monatbl  ISOT,  S.  333,  233— Ton^,  G^tui^ 
Schmidt's  Jrkhi^lnichg:,  145.  Bd.  S,  IflO, 


FOUETH  SEOTIOK 

DISEASES  OF  THE  MUSCLES  OF  THE  EYE. 

I 

Anatomy  and  Preliminary  Bemarka — The  eyeball  is  moved  by  six  muscles, 
the  four  recti  and  two  oblique.  The  seventh  muscle,  extending  deeply  into  the 
orbit,  has  no  effect  on  the  movement  of  the  globe,  but  acts,  by  lifting  the  upper  lid, 
as  an  antagonist  to  the  orbicularis.  The  four  straight  muscles  have  a  tendinous 
origin  from  the  margin  of  the  optic  foramen.  The  elongated  and  smooth  bellies  of 
the  muscles  separate  from  each  other  in  their  passage  outward,  so  that  if  four  planes 
were  passed  through  their  breadth,  by  intersecting  each  other  they  would  form  a 
somewhat  oblique  and  not  quite  equilateral  pyramid.  For  a  distance  the  internal 
rectus  muscle  runs  forward  in  a  direction  nearly  parallel  with  the  plane  of  the  line 
bisecting  the  skull ;  the  external  rectus  diverges  at  a  greater  angle,  and  the  superior 
and  inferior  at  a  smaller. 

These  muscles,  in  their  course  anteriorly,  strike  the  globe  just  behind  its  equator, 
when  the  visual  line  is  directed  exactly  forward.  They  grasp  the  eyeball  at  this 
point,  and  are  inserted  by  tendons  on  the  anterior  half  of  the  sclerotica.  The  ten- 
dons are  flat,  ribbon-like,  from  three  to  four  lines  wide,  and  are  inserted  in  a  line, 
curved  like  an  arch,  toward  the  cornea.  The  centre  of  this  convex  line  of  attach- 
ment is  about  three  lines  distant  from  the  corneal  margin  at  the  insertion  the  supe- 
rior and  inferior  recti,  at  that  of  the  internal  recti  at  the  most  two  and  half  Unes, 
but  at  the  external  rectus  generally  more  than  tliree  lines. 

The  recti  muscles  are  enveloped  in  a  tendinous  sheath  throughout  their  course. 
Tliis  is  in  fact  only  a  thickening  of  the  fatty  orbital  connective  tissue,  and  is  con- 
nected to  the  periorbita  by  several  dense  bands.  At  the  point  where  the  muscles 
meet  the  globe,  the  sheath  of  the  muscles  unites  witli  the  ocular  or  Tenon's  capsule, 
tunica  tag^inalis  htUbi.  The  muscles  then  run  forward  in  the  ocular  capsule,  as  it 
were,  and  perforate  this  in  an  oblique  direction,  just  behind  the  point  of  insertion, 
and  finally  unite  with  the  sclerotica. 

The  margins  of  the  broad  tendons  are  not  united  to  each  other,  although  there  is 
an  indirect  union  by  means  of  Tenon's  capsule,  with  which  the  sheaths  of  the  mus- 
cles and  their  tendons  are  continuous.  It  is  this  connection  of  the  muscles  and  their 
tendons  with  the  anterior  part  of  the  ocular  sheath,  that  keeps  a  muscle  against  the 
globe  after  division  of  its  tendon,  and  prevents  its  complete  retraction,  and  still 
allows  it  some  influence  upon  the  movements  of  the  globe. 

Moreover  a  firm,  moderately  thick  cord  runs  from  the  point  of  attachment  of  the  tendon  of 
the  rectos  intemos  to  the  connective  tiiuiae  surrounding  the  caruncle  and  unites  the  latter  to 
the  capsule  of  Tenon,  as  well  as  to  the  tendon  of  the  muscle,  from  which  moreover  some  tendi- 
nous fibers  pass  over  into  this  cord.  This  anatomical  relation  explains  the  great  sinking-in  of 
the  caruncle  in  excursive  displacement  backwards  of  the  internal  rectus  {Luachka^  Liebreich). 

The  superior  oblique  muscle  also  originates  by  a  tendon  at  the  margin  of  the 
optic  foramen.  Its  thin  belly  runs  between  the  rectus  superior  and  intemus,  reach- 
ing the  trochlea  (pulley)  at  the  upper  portion  of  the  inner  side  of  the  eye.    Before 
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reaching  this  H  ptiGsea  into  a  long  end  tliin  tcfadan^  which  tuna  ora  the  pt»Uej,lil 

tbi-ii  imoiodiati  Iv  tariK'd  Viuckwnrd  and  rmtwnrd,  Wcoraee  graduJtUj  brosilrr,  »iii4  1 
niniiiiii;  uiidtT  tiiL'  HUpMriiJp  rectuH,  sprf^rb  oiit  like  a  fan*  ttid  U  attaichwl  tt*  tin 
Bckroticji.  ftftit  liaviijg  pB*w.'d  tlirrHi|tjjli  the  ciip^ule  at  au  arrli  of  iilmiu  Ibw  ltii« 
lon>^»  running  hark  ward  and  putwai-d*     The  innor  end  of  tlib  arch  k  aVioiit  ihirfto 
faup  lint^  from  tbo  optic  nrrv**. 

The  pulley  of  Uic  euix^rior  cibHqoo  fa  a  tcndiuo-oartikgiiionii  ring,  v^hkk  ii 
attuchud  to  tlie  *pTwrt  or/o'iffti  troehlmrU  of  t lie  frontal  bi*ni^  ljy  two  short  bimcU  luid 
lies  frlosa  under  the  outer  and  innt?r  angle  of  th^  Drhltal  bord^. 

Tlic  bfUy  of  the  muscle  is  surrounded  bj  a  delicate  sheuUi,  At  the  poiat  whse 
the  ifluijcle  becomes  ti^ndinous,  the  structure  about  it  thickens^  euvtiopmj^  IbpUndua 
like  a  t\ibe.  It  is  cuniicctt?d  on  one  side  with  the  trochlea,  01*  th<*  othw  widi  tjM 
tuuitiL  TOi/irtolh  hnfJtf,  and  tlie  muscnlar  sheath  of  the  superior  recttui  iiuwdie,  lod. 
thus  forms  a  kiud  of  supensory  li^mcnt  for  tht*  gloW', 

Thfi  inferior  oblii]Ue  arint^s  from  thu  inner  and  lower  portion  of  the  boay  uihkd 
border^  It  first  runs  outward  and  backward,  and  paa^CJ*  1j<?tween  the  |;ld>e  lumilfal 
inferior  rectus,  wlierc  its  sheath  is  connected  to  thii*  latter  by  c^-Unlar  Slirocu  tiaiu& 
Just  here  it  changt^  its  direction  hy  curviBg  strongly  upward  and  backwani  It 
then  reaches  the  posteTior  and  nppcr  paui  of  the  globe  on  the  temporal  sidt%  doM*  (» 
ifa  cjijiBule  between  this  and  the  external  rectus.  It  ia  inserted  \ien%  afltr  haiinf 
become  mucli  l^madcr,  and  having  penetrated  the  capsule-  Tlie  Hue  of  loMtttoit  it 
convex,  upward  and  anteriorly,  aud  is  at.  least  five  Hnea  long.  It^  ant<.^mr  cad  i 
ablaut  seven  Imes,  its  posterior  from  two  to  three  liuea  from  the  optic  nerve- 

The  arterit^  of  these  musclea  are  all  branches  of  the  ophthalmic  arterv,  TTw 
veins  unite  in  part  T^ith  branches  of  both  ophthalmia  veins,  and  in  [»art  mlii 
branches  of  the  fadaL 

The  nerves  wtu<:h  connect  the  mx  ocuIat  muscles  with  the  brain  are  tht  tLml 
fourth^  and  sixth  cerebral  nerves,  with  branches  of  tlie  fiftli  ^trifacial  j  and  tht:i  *tiu* 
pathetie,  llie  center  of  the  motory  power  of  the  eye  h  to  be  found  in  tht  ^«i 
va-rnUl  and  the  f/t^ffuUn  tMongaUi.  As  is  known ^  the  third  pair,  o^tiUm^m^ 
anppbr^  the  MitMrior^  intrninb  wd  infenor  reetj  mustier,  the  lesalttriind  tlM  IfJi- 
rior  obH»iue,  while  tlir  fijurlh  jmir  .^uii[ilir.H  the  superior  obliiiue,  ejiuI  [Iil  tilth 
{ nhJ tt i'l  ift>K  1 1  le  c X t e m : il  rt.' ct UK 

The  third  nerve  or  oculomotorius  arises  from  rcmarkal)ly  large  ncrve-cclls  loculcniotcrieJ 
nucleus)  at  the  bottom  of  the  aqueduct  of  Sylvius,  and  the  uuelei  of  both  sid«.s  ht- in  tii': 
median  line  verj'  near  one  another.  The  bundles  of  tilxTs,  0  to  I'J  in  nunilKr.  procieiliiij:  tr'^ 
each  nucleus  pass  downwards  and  intersect  the  lon^atiulinal  fibers  of  tlu-  cms  cercl'rL  Afvr 
havini;  joined  the  motor  nerves  of  the  muscle  of  accommodation  and  of  the  sjiliincter  pnpill?. 
each  of  which  must  possess  a  difterent  nucleus  of  origin,  tlioui^di  ]»er}iaj)s  situatvd  vrr\  nrir. 
The  fourth  nerve  or  trochlearis  arises  behind  the  corjKira  (luadri^t/min^  from  the  "  vahuli 
cerebelli,"'  the  sixth  nerve  or  al)ducens  at  the  posterior  border  of  the  pons  Varolii  :>7. '":•:', 
lith/i /)(/(•)').  The  seventh  or  facialis,  which  supplies  the  orbicidar  muscle  of  the  lid>.  ari-t?  at 
the  external  periphery  of  the  medulla  oblongata  from  the  ganglia  of  the  formatio  rt ticul-^ni 
From  here  the  fibers  of  origin  run  in  the  interior  of  the  nu'dulla  oblongata  towards  th<'  naMli 
of  tiie  liottom  of  the  rhomV)oid  fissnrc  {R'lntnnirtih,),  where  they  form  an  elevatiuii,  wwch 
was  formerly  regarded  as  the  nucleus  of  origin  {Diudrs^  Jid'ruHjf  r). 

In  a  normal  condition,  all  the  movements  of  the  eyiball,  by  the  nuisclo^.  are 
revolutions  about  a  j)()int  \vlnch  lies  ui)on  the  o|)tie  axis,  that  is.  upon  the  striiiilst 
line  uniting  the  vertex  of  the  corneal  ellipsoid  to  llie  poi>terior  scleral  pole.    This 
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point  does  not,  however,  lie  exactly  in  the  middle  of  the  line,  as  was  formerly  be- 
lieved, but  considerably  back  of  this  {Doyer,  Bonders,  Volhmann). 

The  relative  position  of  the  center  of  motion  varies  within  certain  limits,  according  to  the 
Gonformation  of  the  eye.  In  emmetropic  eyes,  the  center  of  motion  is  found  1.77  milUmetera 
behind  the  middle  of  the  visual  axis.  In  myopes,  it  lies  somewhat  more  behind  the  vertex  of 
the  corneal  ellipsoid,  but  at*  the  same  time  farther  from  the  posterior  pole  of  the  sclerotica,  so 
that  the  relation  of  the  anterior  and  posterior  parts  of  the  optic  axis  remains  nearly  the  same 
M  in  the  emmetropic  eye.  In  the  shorter,  hypermetropic  globes,  the  center  of  motion  is  act- 
ually not  80  far  back,  but,  in  spite  of  this,  is  very  much  nearer  the  posterior  wall  of  the  eye- 
ball {Doycr^  Dondera). 

The  pole  moreover  appears  to  change  its  position  inside  certain  limits,  according  to  circum- 
t^uices.  The  fixation  of  the  globe  is  brought  about  on  the  one  side  by  the  fat-bolster  of  the 
orbit,  on  the  other  however  partially  by  the  tension  of  the  two  oblique  muscles  also,  which  in 
'their  action  are  opposed  in  a  certain  relation  to  the  action  of  the  four  straight  muscles,  but  are 
not  able  to  maintain  the  equilibrium  against  these,  in  so  far  as,  without  regard  to  their  slighter 
size,  the  direction  in  which  both  groups  act  encloses  an  angle ;  hence  then  the  action  of  the 
combined  six  muscles  is  inwards  and  backwards.  In  accordance  therewith,  we  not  un- 
commonly see  during  operations  on  restless  patients,  that  the  globe  recedes  somewhat  in  conse- 
qaence  of  spasmodic  muscular  contractions,  and  the  conjunctiva  is  pushed  forward  in  the  form 
of  a  roll  from  the  side  of  the  yielding  bolster  of  fat,  especially  in  the  region  of  the  internal 
angle.  It  is  also  claimed  that  more  recent  investigations  by  means  of  more  suitable  instm* 
ments  have  established  the  fact  that  the  globe  of  the  eye  projects  from  the  orbit  about  a 
millimeter  in  forced  innervation  of  the  levator  muscle  of  the  lid,  generally  when  the  visual 
lines  stand  horizontal  and  parallel  to  one  another  ;  that  this  change  of  position  of  the  eye  is 
however  absent,  when  the  elevation  of  the  lid  is  caused  by  an  external  force.  It  is  further 
beUeved  that  the  pole  remains  tolerably  fixed  only  in  horizontal  movements  of  the  visual  lines, 
that  it  recedes  somewhat  however  in  elevation  of  the  visual  plane,  and  approaches  the  summit 
of  curvature  of  the  cornea  when  the  visual  plane  is  lowered  (/.  J.  Muller).  Many  have 
claimed  to  have  found  displacements  of  the  pole  even  during  near  and  distant  vision,  as  well 
as  in  conditions  of  irritation  and  paralysis  of  the  third  pair  of  nerves  (Coccitts). 

It  is  evident  that  changes  in  the  position  of  the  center  of  rotation  in  connection  with  the 
change  of  the  angle,  which  the  axis  of  the  eye  encloses  with  the  visual  line  in  different  states  of 
accommodation,  must  influence  the  posftion  of  the  individual  parts  of  the  retina  to  the  objects 
inspected.  Still  this  influence  upon  the  act  of  the  retina  in  adapting  itself  to  surrounding  ob- 
jects is,  under  ordinary  circumstances,  so  slight  and  so  easily  corrected,  that  it  is  only  under 
certain  conditions  that  it  proves  of  consequence  and  must  be  attended  to. 

By  means  of  its  six  muscles  the  eyeball  may  be  rotated  about  any  axis  inter- 
secting the  center  of  motion.  There  is  not  the  same  rotary  power  in  all  directions, 
however.  In  a  horizontal  direction  it  is  about  87"  on  the  average,  in  a  jMirpendicular 
it  varies  between  80*  and  100*.  It  is  greater  inward  than  outward,  and  greater 
downward  than  upward.  It  varies  with  the  age,  but  chiefly  according  to  the 
formation  of  the  globe,  and  the  position  of  the  center  of  motion.  The  greatest 
amount  of  motion  occurs  in  emmetropic  eyes,  a  little  less  in  hypermetropic,  and  tho 
least  in  very  myopic  eyes  {Schuerman).  The  age  of  the  individual,  and  particu- 
larly the  habit,  is  of  essential  influence. 

In  a  child,  whose  pupil  was  completely  covered  by  dense,  extensive  spAots  npon  the  cornea, 
the  eyes  were  always  so  much  depressed  in  behalf  of  the  fixation  of  external  objects,  that  A  seg- 
ment, scarcely  d'"  in  width,  of  the  superior  periphery  of  the  cornea,  which  had  remained 
transparent,  appeared  above  the  edge  of  the  lower  lid.  In  cases  of  convergent  strabismus  the 
eyes  arc  so  much  turned  inwards  that  the  cornea  disappears  entirely,  or  in  great  part,  behind 
the  caruncle. 

On  the  whole  the  excursive  capacity  of  the  eyeball  is  only  in  small  part  bronght 
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itito  pliij,  fllfiM  gretCer  rotatioDA  of  tbi&  ^jes  are  gencrallj  Leeseofid  b j  correipoailuig  I 
tiiov(ntR'iit&  of  the  hB$d*  I 

Eacd  movement  of  the  eye  reaulta  from  the  combined  actioii  of  certam  mtiick^  j 
and  In  an  incllvidunl  case  by  means  of  a  flxe^  expeoditcire  of  force.     This  dt^pouk  ] 
in  part  on  the  popition  of  the  point  of  rotatioUt  the  amomit  of  ttaiatiuice^  tU:   It 
may  Yary,  however,  ^vitMn  certain  limit*, 

8till  one  and  the  same  rotatioa  of  the  vifual  line  is  by  no  means  to  he  regu^ 
always  as  the  equal  movement  of  the  eyesj  for  it  i^  set  in  motion  by  the  coEabiiud 
action  of  vmrion>i  mu^leHf  and  deieniiam<M  a  very  diffetent  process  of  the  retiiia  hi 
obtaining  a  view  of  f  hinge,  accordingly  as  it  aims  at  a  change  in  tlie  Tisnul  direc- 
tion of  the  paralkJ  vianal  line^,  or  at  a  position  of  convergence  of  the  latter.  la 
view  of  this,  the  direction  of  the  glance  in  parallel  Ti&ual  lines  itnd  the  moTcmfflto 
of  convergence  arc  to  be  jstrietly  differentiated  in  thfi  analy^  of  ih&  sepamic  tn<>rft-" 
meiit*  of  the  eyes. 

We  must  further  conwider  that  there  is  never  any  period  at  which  oar  <sr  (lie 
other  of  the  six  muscles  ii  entirely  inactive,  but  that  by  its  living  and  elastic  tawfln 
it  aids  in  guiding  a  definite  movemejit,  even  if  it  docs  not  take  direct  part  bi  it 
The  paralysia  of  a  single  muscle  really  rendersi  all  excumve  movementa  of  tht'  gJol* 
'  U*i!&  sure,  and  eaviaes  very  many  of  them  to  Ijc  aceompliuhed  only  under  irre^olir 
movetncnt*^  that  is  to  say,  not  in  the  right  direction.  Moreover^  in  the  moreintiitt 
of  tilt'  eyes,  it  is  not  only  the  power  with  which  a  muscle  ojcts^  but  also  the  angle  it 
wUleti  it^  line  of  ins^srtioii  stands  to  the  axis  of  its  belly,  whicli  is  of  im^MMlance. 
If  thiB  angle  U  not  a  rij^ht  angle,  the  muscle  in  question,  when  innervated,  mil  roll 
it  into  a  position,  bo  ^  aa  the  hindrances  admit,  in  which  all  ita  fibers  tn&iniMti  t 
uniform  tension. 

If  in  total  paraly  vfl  of  the  oealomot^nitu  a  loweriaf  of  iht  vlBnal  line  is  iitnemltti  Iki 

Otxitra  of  the  cornea  i^tnn  dawnwarHfi  and  aotvarilH  nadvr  tht  sole  actioii  nl  the  nperiar    ' 
CjbUcitil? ;  with  the  ct.-(iBatLc>u  of  this  intierv&tioD,  huwtVL^ri  the  eye  Toll^  back  into  tbf  fnfsa' 
position,  bmc^  on  tho  one  i^ide  tho  claetio  t«Tision  of  the  pamlyzcd  muscles  ^nd  of  the  diffcrsi 
Jihefkths  L'omea  into  acetJuriL,  find  r^ti   the  otLnir  fiiJf?  the  i,xUTria.l  r t etna  strives  to  4^;iailiw!t3w 
diBHimiUr  ttiUBion  of  its  fib^ris. 

Fnun  !iU  lliis  it  ia  evidri^nt  thf^t  the  position,  from  which  tlit-  Lye  sliouUl  ]^ 
over  into  unt^ther.  iii  the  t^tpindard  in  n'^ard  to  the  nect\?jiary  rt'hitivt'  exiiendifiLi^of 
force,  as  w*ell  of  those  muiiJcles  which  takt*  an  actiw  part  in  the  niovemrat  a?vf 
those  whicli  merely  regulate  it ;  hence  it  is  necei^ary  to  come  to  an  imdinstandin? 

concerning  a  certain  piimary  position.  Tlu'  liorizontal  direction  of  ilie  visual  lini> 
j)arallc'l  to  the  median  phine,  with  tlic  vertical  axis  of  tlie  head  situated  iKq'tn- 
dicularly,  is  now  almost  universally  recognized  as  the  primary  jjositiou. 

The  median  plane  of  the  eye  is  that  which  is  considered  as  passing  through  the  vertical  axi* 
of  the  head,  and  through  the  center  of  the  base  line.  The  base  line  is  the  straight  one  connect- 
ing the  i>oint  of  rotation  of  both  eyes.  A  ])lane  laid  through  the  base  line  and  the  binocabr 
point  of  fixation,  that  is,  through  the  two  visual  lines,  is  caDed  the  visual  jjhmr,  and  itj- lioe 
of  intersection  with  the  median  plane  is  called  the  median  line. 

If  the  eye,  the  visual  lines  l)eing  always  parallel,  be  turned  directly  from  the 
primary  ])Ositiou  into  any  other,  whicli  will  be  a  "  secondary  "  j)osition,  it  is  dona 
by  a  rotation  uj)on  a  single  axis,  which  stands  perpendieular  to  the  tirst  and  mhoikI 
positions  of  the  visual  lines ;  that  is,  perpendicular  to  a  line  supposed  to  Ixi  dra^^^l 
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backward  from  their  extremities.  In  other  words,  the  retina  changes  in  its  position 
in  a  single  direction,  and  hence  does  not  undergo  at  the  same  time,  or  along  with 
this,  a  so-called  rotary  motion ;  that  is,  a  rotary  motion  around, the  visual  lines. 

The  same  thing  occurs  if  the  eye  be  turned  directly  from  a  secondary  position 
into  the  primary,  or  into  any  other  secondary  one  lying  in  a  straight  line  passing 
through  the  primary ;  if,  for  example,  the  gaze  be  turned  from  outward  and  upward, 
to  inward  and  downward.  It  is  different,  however,  if  the  eye  exchanges  a  second- 
ary position  for  another  which  does  not  lie  in  a  straight  line  in  the  direction  of  the 
primary  position  ;  if,  for  example,  the  eye  is  turned  from  outward  and  upward  to  a 
direction  outward  and  downward.  Such  a  motion  does  not  take  place  around  a 
single  axis,  but  on  a  great  number  of  axes  following  quickly  one  upon  the  other. 
The  retina  does  not  incline  in  a  single  direction  to  the  new  point  of  fixation,  but 
undergoes  a  rotary  motion,  that  is,  a  rotation  about  the  visual  line,  in  order  to  finally  - 
take  the  same  position  again,  which  it  would  have  had  if  it  had  changed  from  the 
primary  position  into  the  one  which  would  have  then  been  secondary  (Listing), 

In  order  to  avoid  errors,  it  is  imperatively  necessary  to  strictly  distinguish  from  each  other 
the  positions  of  the  retina,  and  the  conditions  of  projection  of  objective  images,  or  after-images 
{nachbilder)  artificially  excited.  If  we  imagine  the  eyes  in  the  primary  position  directed  npon 
a  wall,  perpendicular  to  the  visual  line,  and  a  small  star  to  be  drawn  on  the  former,  through 
whose  center  the  visual  line  passes,  every  radius  of  the  star  will  be  formed  on  a  particular 
meridian  of  the  retina.  If  we  now  excite  an  after-image  from  this  star,  and  if  the  eye  be  moved 
from  its  primary  position  into  any  secondary  position,  the  ray  in  the  course  of  the  gaze,  and 
the  one  of  the  after-image  standing  perpendicular  to  it,  will  preserve  their  original  relations. 
All  other  rays  appear  in  difTerent  positions,  and  at  relatively  different  angles.  In  order  that 
the  star  may  present  itself  as  exactly  as  in  the  primary  position  of  the  eye,  the  plane  of  the 
projection  must  again  be  placed  in  a  normal  direction  to  the  visual  line.  In  accordance  with 
this,  the  after-image  induced  in  the  primary  position  of  the  eye  of  a  line  perpendicular  to  the 
horizon,  can  only  appear  perpendicular  to  a  perpendicular  plane  wall,  when  the  gaze  is  turned 
upward  or  downward,  or  horizontally  to  one  side.  In  all  oblique  directions  it  must  appear 
obhque,  without  any  indication  of  a  rotation  of  the  retina  about  the  visual  line,  but  simply 
because  of  the  changed  conditions  of  projection.  But  that  which  is  true  of  after-images,  is 
also  true  of  those  which  are  objective. 

The  contraction  of  one  of  the  lateral  straight  muscles  suffices  to  produce  a  turn- 
ing of  both  visual  lines,  remaining  parallel  in  an  unchanged  manner,  from  the 
primary  position  straight  inwards  or  outwards,  and  the  reverse,  as  the  course  of 
these  muscles  remains  during  this  movement  in  the  horizontal  plane. 

.  If  we  wish  to  move  the  eye  from  its  primary  position  exactly  upward  or  down- 
ward and  back  again,  it  requires  the  contraction  of  a  rectus  muscle,  and  of  the 
oblique  one  lying  opposite.  Thus  the  rectus  superior,  and  obliquus  inferior,  or 
rectus  inferior  and  obliquus  superior,  must  be  used  together.  Tlie  course  of  the 
superior  and  inferior  recti  deviates  from  the  vertical  meridian  plane  of  the  eye, 
which  is  in  the  primary  position  toward  the  nose,  at  an  angle  which  opens  back- 
ward. Hence  its  traction  is  directed  away  from  the  perpendicular  plane,  toward  the 
inside,  and  involves,  beside,  a  rotary  motion,  that  is,  a  rotation  around  the  visual 
line.  This  motion  inward,  as  well  as  the  rotary,  can  only  be  neutralized  by  the 
traction  of  an  oblique  muscle  being  united  with  that  of  the  rectus,  and  is  so  in 
reality  with  a  small  excess,  in  so  far  as  the  vertical  meridiaris  of  the  eyes  diverge 
upwards  when  the  eye  is  directed  upwards,  but  converge  upwards  when  the  eye  is 
turned  downwards.  If  the  eye  be  turned  from  the  primary  position  into  an  oblique 
secondary  position,  two  recti  (Ij^g  ^^^  ^^^  other)  and  one  oblique  must  act 
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But  if  the  visoal  line  bo  turned  outward  from  this  vertical  plane,  the  rotary  action  of  the 
two  recti  must  be  lessened,  and  that  of  the  oblique  increased  ;  the  elevating  action  of  the  former, 
on  the  contrary,  must  be  diminished,  and  that  of  the  oblique  be  enlarged,  because  the  visual 
line  approaches  the  course  of  the  upper  and  lower  rectus,  and  is  removed  from  the  course  of  the 
oblique.  If  then  the  power  be  the  same  with  which  the  superior  rectus,  and  the  oblique  asso- 
ciated with  it,  regulate  each  other  in  the  primary  position,  and  in  the  perpendicular  and  hori- 
zontal secondary  position,  and  if  the  visual  line  also  passes  from  a  secondary  position  into 
another  which  docs  not  lie  in  the  direction  of  the  primary,  rotary  motions  must  occur.  On 
the  other  hand,  this  is  again  a  proof  of  the  unchangeablcness  of  the  regulating  action ;  that  is, 
of  the  identity  of  the  innervation,  and  with  this,  of  the  great  simplicity  of  the  combination  of 
impulse  acting  on  the  movements  of  the  eye.     {llcring.) 

It  is  important  to  observe  that  most  of  the  movements  of  the  eyes  in  parallel  visual  lines 
are  to  be  regarded  as  a  change  between  secondary  positions,  and  therefore  as  rotations,  and 
consequently  make  the  continuance  of  the  oblique  muscles  in  action  necessary.  In  fact  the 
four  straight  muscles  sufficed  completely  to  direct  the  visual  lines  of  both  eyes  to  any  point 
whatever  of  the  visual  space,  but  by  no  means  to  give  to  both  retinas  a  definite  legitimate 
knowledge  with  their  surroundings  in  any  position  whatever  of  the  eyes. 

In  positions  of  convergence  the  knowledge  of  the  retinae  of  surrounding  objects 
is  different  from  what  it  is  in  the  same  visual  direction  with  parallel  visual  lines ; 
these  require  therefore  the  united  action  of  partly  different  muscles.  In  general  tlie 
vertical  meridians  of  the  glol)e  undergo,  in  symmetrical  positions  of  conver<fence  of 
the  visual  lines,  a  rotation  in  the  course  of  the  inferior  oblique,  so  that  their  upjjer 
ends  diverge  more  when  the  visual  plane  is  elevated,  and  converge  less  when  the 
visual  plane  is  lowered,  than  is  the  case  with  parallel  visual  lines  and  similar  posi- 
tion of  the  visual  plane.  Tlie  differential  angle  resulting  from  this  incre^ises  with 
the  deviation  of  the  visual  plane  from  the  horizontal  position  and  with  the  deviation 
of  tlie  glance  from  the  median  plane  {lleruuj). 

That  this  non -acquaintance  of  sunounding  objects  manifested  by  the  retinas 
does  not  lead  to  disturbances  of  binocular  single  vision,  is  explained  by  the  fact 
that  elevations  and  depressions  of  tlie  visual  plane  and  changes  in  the  visual  direc- 
tion are  only  accomplished  by  the  muscles  which  move  the  eyes  within  very  narrow 
limits,  l)Ut  generally  are  made  superfluous  ])y  movements  of  the  head,  and  that 
slight  deviations  in  the  knowledge  of  tlie  retina  for  sun'ounding  objects  may  be 
easily  neutralized  by  spontaneous  corrective  movements  of  rotation. 

The  innenation  which  incites  the  separate  movements  of  the  eye  is  always  and 
unchangeably  bilateral,  every  impulse  which  is  exerted  upon  the  motor  apparatus 
of  one  eye  as  a  rule  compensates  corresponding  muscular  activity  in  the  other  eye, 
and  tliis  in  such  a  way,  that  both  retime  may  work  together  in  a  certain  sense  in  the 
binocular  visual  act.  To  this  extent  also  ])oth  globes  may  be  regarded  as  a  single 
organ  in  the  sense  of  a  double-eye. 

In  conformity  therewith  the  twelve  muscles  of  the  eyes  may  be  divided  into 
those  which  rotate  the  eyes  to  the  right  and  left,  those  which  lift  and  lower  the  eyes, 
into  al^ductors  and  adductors,  in  which  every  individual  muscle  in  the  different 
groups  is  naturally  called  iipon  to  play  a  part.  The  internal  rectus  muscle  of  one 
eye  acts  with  the  external  rectus  muscle  of  the  other  eye,  as  rotatoi"s  to  the  right 
or  left.  In  the  lowering  of  the  visual  plane  both  inferior  recti  concur,  as  well  as 
both  superior  oblic^ue,  the  latter  witli  a  slight  pniponderance.  In  connection  with 
this  there  always  occum  an  inclination  to  convergence  of  the  visual  lines,  and  in 
those  who  are  not  short-siglited  pro]>ably  an  accommodative  increase  of  the  refrac- 
tion also.     At  the  same  time  the  upper  lid  sinks  in  a  corresponding  degree,  under 


782  Acnox  of  toe  muscle  of  toe  eyeball  ;  bixoculau  visrAL  bpih  ^M 

the  itction  of  the  sHjMMior  ball  of  the  orbicttlarb  palpebmruin.  Tbo  Tv<Xm  9i^mg^M 
unci  ohJIquus  inferior  act  an  eievatom  of  the  visual  plaBe,  witli  wMcli  the  k'Ttti3^| 
pUilpcbrji!  EUi>ertQris  is  coordinated,  wltilat  at  the  game  time  any  attanipU  At  i^Ql^H 
vcrgcttco  and  nccotnmcMiation  are  lesst^ned.  Both  intcmi  'work  togK^tbtir  iii  bdiil|^| 
of  Attempts  at  conTergence,  and  at  the  !<^me  time  the  infen^Jr  oblique  mi^^ltt  oa^^| 
into  plAj  and  th«  mtiscle  of  accommodation  together  with  the  ^liincter  pip^|H 
area  rendered  active.  In  the  dirc^rging  niovemente^  uf.^  in  the  morementi  (»!  I|^| 
eyee  which  aim  at  the*  chiiuge  of  tUrt^ilcm  of  the  yknsX  lines  from  co&YCt:gmQi^H 
p4imllelism,  bt»tli  ext^mi  are  coordinated  and  perhaps  tho  superior  obliqae  muid^H 
abo,  while  the  mti^cle  of  acconimtKlatiou  and  the  apliincter  of  the  pnpil  are  rdftsel^H 

Each  of  those  coordmat^id  movemc^ita  ia  occasioned  by  a  particular  indiridd^| 
nen^e-hnpulse,  and  succe^^da  under  M  eireuimtaDceii  in  the  same  regular  miadi^l 
without^  howeTer,  voluntary  changes  in  the  relative  expenditure  of  fprcw  oi  the  fC|^H 
r:ate  muscles  taking  part  being  excluded^  By  continual  eKercis^!  tho  limita  for  M^H 
corrections  may  l>e  considerably  extended  (range  of  relative  accommodatlan  i^H 
convergence) ;  it  is  even  poesible  to  produce  smiiU  degrees  of  divergence  of  the  ria^H 
lines  and  even  rotations  (JTeHn^^  Muffeif  Willinmt),  without  tlie  aid  of  priecasi,  ^'^^H 
otherwiae  the  entire  activity  of  the  apparatus  which  moves  the  eye  is  dinedsed  ^H 
positiops  of  convergence  and  parallelism  of  the  viiual  lines,  and  the  isolated imi^^H 
vation  of  both  oblit^ue  muscles  is  exclnded.  In  agreement  with  the  laws  of  mtati^H 
above-mentioned,  the  number  of  movement-impu^Ecis  is  marke^iiy  limited,  ttif  j  l^H 
directed  to  a  turning  right  or  left,  to  elevation  and  einhing  of  the  viamil  pkot.  i^B 
well  as  to  al^duetion  and  adduction  of  the  visual  lines.  By  combinations  of  twogt  I 
at  mo«t  of  three  »uch  impolsesif  which  may  possibly  affect  in  part  om^  and  the  mnm  I 
muscle,  every  visual  direction,  mnal  height  and  position  of  convergenc**  maj  1)6  I 
obtuined.  Thus  if  an  object  lying  at  a  short  distance  downwards  and  kt«mll|  I 
from  the  eye  were  regarded,  the  innervation  of  the  depre^or  of  the  visual  p^^ui*  ^ 
would  be  required,  the  ri^^ht  or  left  r<>tator  xmd  tlic  mu^cUs  of  couvergineo. 

On  the  ^vhole^  combined  coordinate  movements  are  accomplished  with  mot?  M*  J 
ticulty,  and  arc  confined  within  ccrtafn  Iiniits.  Thus  tlic  visual  space  is  much 
smaller  for  ])inucular  single  vision,  than  the  scui>e  of  the  movements  of  ^ei):irtik' 
visual  lines  ;  in  other  words,  the  visual  lines  of  every  individual  eye  may  W.  cvn- 
ducted  to  a  point  to  which  tlie  other  visual  line  cannot  follow,  and  luuce  di}tl<'{'ia 
results  on  account  of  faulty  acquaintance  of  ])otli  retin.T  WTth  surrounding  objects. 
Tlie  limits  of  the  Ijinocular visual  space  become  still  narrower,  when  it  is  a  question, 
at  the  same  time,  of  seeing  near  olqects  singly,  and,  therefore,  of  positions  ef  cun- 
vergence.  In  fact  a  non-acquaintance  of  the  retina  with  surrounding  objects  rapidly 
comes  on,  if,  in  fixing  near  objects,  tlic  visual  j)lane  should  be  raised  soiiuwliAt 
higher,  or  the  glance  sliouKlbc  directed  more  towards  the  side,  or  even  if  an  elcvuti«tn 
or  lateral  turning  of  tho  visual  line  should  Ijc  coml»in(xl  with  positions  of  coa- 
vcrgence.  It  is  these  relations  which  make  themselves  everywhere  felt  in  the  >ymi>- 
toniatology  of  disturbances  of  mobility,  and  must  be  accounted  for  in  the  estimate 
of  the  latter. 

Tlie  converging  movements  are  wanting  in  the  ncAv-l)om  child,  and  the  activity 
of  the  muscles  of  the  eye  is  here  limited  to  an  active  change  in  the  direction  of  tlu' 
visual  lines.  The  fixing  of  olqects  is  a  very  complex  act,  in  which,  besides  the  cou- 
vergence,  the  accommodation  and  direction  of  the  visual  lines  concur.  It  only 
occurs  in  the  interest  of  a  couscious  purpose,  namely,  in  order  to  ol>tain  the 
clearest  and  most  distinct  perceptious  possible  of  tlie  objects  attracting  atteution, 
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•nd  with  these  the  prcmiBCS  for  further  conclusions  concerning  the  relations  of  the 
obfects  to  the  subject.    It,  therefore,  presupposes  on  the  one  hand  a  certain  interest 
in  the  object,  but,  on  the  other  hand,  a  judgment  concerning  the  "  quale  "  of  the 
impressions  previously  obtained  from  the  object ;  for  that  which  is  wanting  can  be 
■iq>plied  by  corresponding  voluntary  muscular  activity,  only  upon  the  condition 
that  what  is  unsatisfactory  in  the  impression  by  false  fixation  is  recognized  and 
oxrrectly  estimated.    The  correcting  measure  for  the  direction  of  the  visual  lines 
and  for  the  convergence  lies  in  the  acuteness  of  vision  increasing  from  the  perii>hery 
towards  the  centre  of  the  retina,  and  in  the  relative  position  of  the  double  images, 
which  must  necessarily  appear  in  false  fixation.     But  the  correcting  measure  for  the 
accommodation  coordinated  with  this  lies  in  the  defective  sharpness  of  the  images 
perceived.     This  requires  a  much  more  delicate  estimate  than  the  other,  as  defective 
aharpness  interferes  much  less  with  tlie  distinctness  of  the  images  than  their  dou Idling.. 
The  coordinated  movements  tending  to  a  cliange  in  direction  of  the  visual  lines 
proceed  symmetrically  and  legitimately  in  the  new-born  child,  and  even  in  those 
bom  blind.     This  conformity  also  lasts  during  life,  even  when  blindness  persists. 
It  is  maintained  to  a  certain  degree  even  m  nystagmus,  since  the  characteristic 
movements  of  the  latter  are  always  effected  in  tlie  course  of  the  rotators  to  the  left 
and  right,  or  alternately  in  the  course  of  the  two  upper  and  lower  oblique  muscles. 
As  consequence  of  this,  the  directions  of  the  \'isual  lines  and,  if  analogous  con- 
dnsions  are  allowed,  the  remaining  coordinated  movements  of  the  eyes  also  cannot 
be  fiometliing  assumed,  but  nmst  be  rooted  in  the  relations  of  the  brain-organization. 
Hence  we  arc  compelled  to  assume  certain  centres  of  coordination,  which,  being 
irritated  in  some  part  of  their  extent,  transmit  their  state  of  irritation  to  a  certain 
number  of  nerve  origins  and  excite  muscular  contnictions  in  the  radiating  region  of 
the  motor  nerves  proceeding  from  them,  whose  sum  total  furnishes  a  definite  single 
movement.    This  movement  is  then  natuniUy  the  resultant  of  the  relative  exi)endi- 
tures  of  force  of  the  individual  muscles,  and  the  absolute  power  with  which  it  suc- 
ceeds is  dependent  upon  the  intensity  of  the  state  of  irritation,  in  which  the  centre 
of  coordination  has  been  replaced  by  the  nerve- irritation  in  question. 

The  necessity  for  the  existence  of  such  centres  of  coordination  Ls  manifested  with 
particular  clearness  by  the  wonderful  readiness  Avith  which  the  newly-born  of  ecr- 
ttin  classes  of  animals  accomplish  certain  movements,  often  very  complex,  indis- 
pensable in  the  struggle  for  existence,  without  any  j^revious  practice,  and  in  every 
species  of  animal  according  to  a  definite  tyj^e.  We  need  but  recall  the  surprising 
activity  which  the  young  of  the  invertebrate  animals,  and  of  the  cold-blooded 
vertebrates,  left  to  themselves,  show  at  the  moment  when  they  leave  the  egg.  Wo 
should  recall  further  the  facility  of  the  nest-builders  among  birds,  of  the  ruminants, 
of  the  solipeds,  &c.,  among  the  mammaLt,  of  rising,  walking,  running,  swimming, 
&c.,  soon  after  birth. 

We  have  further  proof  of  the  existence  of  definite  centers  of  coordination  in  the 
occurrence  of  relative  paralyses,  in  which  separate  spoutimeous  or  reflex  coordinated 
movements  have  become  completely  imi^racticable  in  their  totality,  whilst  other  co- 
ordinated movements  in  which  the  same  muscles,  and  hence  the  same  motor  nerves 
also  are  in  part  concerned,  proceed  A^-ith  perfectly  normal  absolute  energy,  and, 
therefore,  with  normal  relative  expenditures  of  force  of  the  separate  muscles  also. 

According  to  the  results  of  physiological  experiments,  these  centres  of  coordina- 
tion for  the  movements  of  the  eyes  lie  especially  in  the  cori)ora  quadrigemina  of  the 
brain,  and  those  for  the  iris  and  apparatus  of  accommodation  of  the  eyes  in  the 
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cvlinry  tttid  inti-aocubkr  ^njrliB.    Tlit-  irHtuUoti  of  liie  finAmlwAjipfodtiecifi 
luutrical  iiiovr.'nient^  uf  bolti  vyi%  uiid  iti  getii'ral  llii<  rijj^ht  hhlS  o{  iUt*  cxirpoit  f^n^ * 
drigeiiilikii  contmb  Uie  mo  void  en  ts  of  hotb  eyes  t^  Uu?  liilu  ftnd  lIic«  kfl  UiH  tk 
iu(>rcx]i(iit«  of  l^th  ojc«  to  tlia  rigbi     B^  the  hrltjitiuo  of  ^fivrent  pointi  af  eui 
hnlf  we  ran  procliic*"^  nirmy  movMiirntfi,  hut  always  with  both  e|«»alt  tJiri 
nnd  the  sarnie  dirnotiufu     If  thf^  irritivtion  liii^tj^  Itm^T^  tlio  be&d  4li0  li 
tht  8i4mp  side  ajs  the  eyes.     If  ive  divide  botli  halves  ol  thi*  corpora  f|iiiidrij.rinin» 
113  the  ni<!diiiii  line  hj  a  dcq>  incision,  tlic  mii^tign  is  lixiiitt«d   to  thti  tddv  uf  1 
irritati  on.     (,it^j  w  wi\ ) 

If  iKiCore  the  iiritation  tba  eye«  diverge  §omewliKt  donrQWattl,  iv  im  ntntl  in  kiiimiJ«tD| 
itatc  of  rc^t,  itad  ii  iho  middles  of  the  AnUrioi  portioti  of  the  corpujn  (fUmlHgcEmiiiaL  if.,  b Uk« 
lit^Att^rbf  oautmiAiurG^  h»  tnitated,  iim  axe*  uf  th«  ejes  Immeduitely  b^omi;  parmild  £f  1^ 
unUiimi  in  th&  centre,  between  the  anterior  corpofs,  %Ake  [vl«06  more  po*ttriorly.  *  momncrt 
of  both  eye*  tip.wmjrd«  i^ith  dxLui<tation  oi  th.o  piipU  DceurM.  Thl±  iipw»ni  m^tiuo  hrcQ<^»  m 
much  the  more  (^anvorgcat^  thd!  mare  po^?rJorfy  the  ioojcc  of  irritation  it  £oa^  U«i 
i^itttti^  ihe  poHtchor  inferior  part  of^thci  aaterior  corpora,  ar  if  the  imtAtioa  eittetid  t«  t^ 
flciar  i>r  tha  u^ii^tluctud  Hjlrii^  we  gut  a  gr^ntcr  oonvcrgcnee  with  incliutttioa  downirinbid 
I  OtmttiKJtioCL  of  the  ptipil.  Th«  irritation  of  the  free  6urfaci«  of  t^eh  autcrior  corpn*  oiDidi 
Sunvemoat  of  both  eyos  tow^nlB  the  opjxpeltc!  $idc^  Aad  liejiides^  whether  the  irritaticu  tikie 
pIniK^  njj  the  Ititt  or  right,  tio  much  the  siore  apwmrds^  the  oi'iLrer  to  the  mediiui  liaetliimBt 
of  irritntton  a&t^,  but,  on  the  coaimry^  dowtIWtlrdt^  the  more  the  tm^me  af  fjfritfttito  Ai»»<t' 
t«nmlly  to  the  medinu  liaa  la  &U  tliese  movemcati^  ihv  pupil  remAia^  iixichang<i!d,  Tbf  Ask- 
iv^  [}f  tbe  Uae  of  vi^ioa  hith  j^^aU^l  &Xk^m  hA»  iU  centra  prohablj  at  the  hsiAc  qi  thv  cnrpjot 
qtmdrigr^iuina.  The  elniultimc^uiH  irritation  of  liuth  anterior  ctirpora  C^U  forth  mr^rtPftiUs 
tueh  u«  are  observed  in  eiyfitagmua*  A  divergence  of  the  axea  of  the  ej'ei^  or  an  boUt^d  nHm- 
meot  of  a  fltngle  ey^  by  irritati  ea  of  the  uaiajured  <>orpara  can  onlf  be  produced  after  JiruiiVt 
of  tht^  corpora  by  a  dc^p  iacisloit  in  tbe  directiim  of  the  median  line^  or  after  dttwv/a  of  cm# 
of  the  uiot'or  nerves  of  the  eye.  After  diriHion  of  the  oeuloiuotorius  grvat  fnyiiria»>  idwiTt 
ftppear*^  whieh  can  bo  red(^ced  Qeitber  by  irritati  ea  of  the  corpora  quadngesidna  tat  of  t^ 
trigcmitiaB,  The  irritatioa  of  the  posterior  eorpora,  i^ticuUrly  ia  the  middle,  euuei  ^aj 
pcjwerf  ul  aiovt^nient«i  of  tht  uarcotized  animal^  with  great  dilatnatioa  of  the  pupil  Aod  &  humlblf 
cicpteK&ioa  to  the  iibyflio^oniy.  (Atiatttiik.}  Practical  expt'^rience  ttt  the  »ick-^iefj  t<«(ibaiit 
that  c(.-ut.i\'»  uf  cu»)n]iuatit.m  I'of  lateral  direction  of  the  vJsnaJ  liaofl  nmy  also  bf  fonftd  is  ^^ 
corpora  striata. 

Tb( se  centres  of  cucirdination  are  in  part  of  a  reflex  (.haraeter.  and  arc  ix( ittd 
]jy  tlie  oi)tie  nerve  or  by  the  sensitive  libres  of  the  triiicnnnus,  with  wliieh  liny  :m 
connected  by  central  lil>res.  These  innervatiojis,  and  tlie  iuovcnieBt>  l»nniu]it  ;ii'uut 
l>y  them,  occiu'  invohmtarily,  without  consciousness,  and,  tliereforr.  atToul  ii"  pn- 
niiscs  for  the  estimate  of  the  occasional  ])ositi(;n  of  the  eyes.     Such  ntlex  outrun 


been  demonstrated  in  the  inner  half  of  the  anterior  i)art  of  tii 


\ 
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e  (Htrpora  ^l\\■^' 

gemina  {Flourrii.s,  B(uhjr).     In  addition  to  these,  tlie  ciliary  and  intraocular  ijanu'li^ 
belonu^  to  this  category. 

Tlie  centres  of  the  voluntary  coordinated  movements  are,  without  doul>t.  on- 
nected  with  tiie  perijdiery  of  tiie  ]>rain,  as  the  seat  of  mental  activity,  and  th'-  p"int 
of  origin  of  tlie  impulse  of  the  will,  by  central  nerve-tibres.  Their  irriiaii'ii  i^ 
spontaiK ous,  conscious,  and  this  consci{)Usness  inve>lves  that  (»f  the  et»ii-t'iUiit 
movenunt,  and,  therefore,  that  of  the  n-lative  i)osition  of  tlie  eyes  to  tln'  ImhIv.  :uul 
indiiectly  to  the  extei'ual  world  oecasioned  l>y  it.  There  is  no  need  here  of  a  diain 
of  operations  of  the  understanding,  l)Ut  the  consciousness  o{  the  ni<iV(  nieiit  pre- 
dueed  by  a  spontaneous  act  attaches  itself  to  the  idea  of  free  will  itself,  which  i- a 
general  attribute  of  the  animal  body,  and  must  corres])oudingly  be  considered  a?  a 
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mental  act  of  the  most  primitive  kind.  The  consciousness  has  nothing  to  do  with 
the  individual  niascles  and  their  peculiar  effects,  but  concerns  solely  the  kind  and 
degree  of  the  voluntarily  expended  innervation.  The  estimate  of  the  movement 
produced  by  a  definite  spontaneous  innervation  and  the  consequent  new  position 
can,  in  accordance  therewith,  only  be  correct,  when  the  conducting  power  of  the 
muscles  in  (juestion  corresponds  in  kind  and  degree  to  the  spontaneous  innervation ; 
on  the  contrary,  it  becomes  false,  the  conscious  position  deviates  from  the  real  in 
the  same  degree  by  which  the  conducting  power  of  the  muscles  differs  qualitatively 
and  quantitatively  from  the  effect  intended  by  voluntary  innervation. 

This  consciousness  of  the  occasional,  voluntarily  expended  innervations  is  one  of 
the  primary  conditions  of  the  localizing  sense  of  the  douljle  eye,  in  so  far  as  there 
is  included  in  it  the  consciousness  of  the  general  position  of  the  retinae  and  of  the 
accommodation.  The  other  main  condition  lies  in  the  relations  of  organization  of 
the  retina,  and  in  the  relative  power  of  localization  of  the  light-perceiving  elements. 
The  latter  propagate  their  impressions  by  means  of  an  inherent  functional  energy 
always  in  one  direction,  which  is  given  by  the  prolongation  of  their  own  axis, 
passes  through  the  point  of  intersection  of  the  lines  of  direction,  under  nonnal  con- 
ditions, 1./?.,  in  the  natural  position  of  the  rods  and  cones,  and  is,  moreover,  deter- 
termined  by  the  situation  and  angular  value  of  the  curve,  which  unites  the  element 
in  question  A\'ith  the  centre  of  the  retina.  Tlie  relative  power  of  localization  of  the 
retinal  elements,  therefore,  refers  solely  to  points  in  the  eye  itself,  and  is  usually 
shown  by  the  lines  of  direction.  Tlie  correct  projection  of  these  impressions  out- 
wards into  absolute  space  presupposes  the  consciousness  of  the  occasional  position 
of  these  points,  and  of  the  relative  position  of  the  separate  elements  of  the  retina  to 
its  centre,  and,  therefore,  the  consciousness  of  the  Wsual  direction  and  of  the  meri- 
dian situation  of  the  retina,  and  further  the  consciousness  of  the  position  of  con- 
vergence and  state  of  accommodation. 

Tlie  conscious  direction  of  the  common  glance,  or  the  visual  direction,  is  the 
directicm  in  wliich  the  object  ilxed  is  seen.  It  is,  therefore,  also  called  the  direct  or 
main  visual  direction.  It  is  represented  by  a  Ime,  wliicli  we  may  imagine  to  be 
drawn  from  tlie  apex  of  the  angle  of 
convergence,  or  from  the  object  of  fix- 
ation to  tlie  centre  of  the  main  line. 
It  is  this  line  wliich  conies  immedi- 
ately to  consciousness  in  voluntary 
visual  direc'tions,  not  the  direction  of 
the  visual  line  of  each  individual  line 
for  itself,  as  the  innervation  of  the 
motory  appanitus  of  both  eyes  pro- 
ceeds from  one  and  the  same  centre 
of  coordination. 

If  Z  r  (Fig.  110)  were  the  main 
line,  m  n  the  median  line,  and  ^,  ^,  />, 
points  in  space,  then  on,  en,  hn  would 
be  the  visual  lines.  For  an  object 
situated  at  an  indefinite  distance  in  the 

prolongation  of  />/>,  the  visual  line  would  evidently  be  mn.  We  sec  that  the  visual 
line  bisects  the  angle  of  convergence  only  when  the  object  fixed  lies  in  the  median 
plane. 
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^^P  ACnoN   OF   Tim  UVBCLES  OF  TBXi   KTJIBAIA^ 

TlK  oonneiounnrM  of  the  |K»«itioii  of  ihe^  mendUs  af  the  rctiiim  in  coimedtos  itit^ 
tbf  rfUtiTo  |H>\vi*r  r>f  Ujt ull/ntion  of  tlio  Ufrht-fwrreptive  f*lemf^i»t£  ddenimri  M 
dirtjciion  in  which  thf  t-Rrcntri**  iniprc^slofiA  «re  j»rujt<?t*?d  outward* ;  m  otliti  wonU 
th«  dinfcrtion  m  wlikti  tho  imiigi^  af  obj«cli  lyfog  ecec-ntncally  seem  to  be  ttfttogrd 
arouud  tUt?  point  of  fix  at  J  tm. 

Every  tmHf:i?  Ihut  h  formed  upon  the  vt*rtiwil  lmc«  of  diYisioD,  or  thi- laa^ 
diftal  meillim  sfttion?*  of  both  ret i tin*,  appcjira  itj  a  plnnc  pe-rpcndiciit&r  to  thp  Tituil 
plane,  and  situaUxl  in  the  line  of  \ii*i<.in  ;  and  every  image  that  k  fonacd  u|k«i  thr 
hori/ontiil  lint^  of  djvbion*  or  the  Iran^verec  medmn  eeetion»  of  bc^  relink,  ^ 
penrs  m  thti  viKual  pliiUL<  it«?ll  The  iiEagen  of  any  other  two  medUkoBi  J«  b  I 
phuie  of  the  visual  sputrt*,  ptts&ing  through  thL*  div1diit|^  line,  whose  ladi^itttSon  ta 
the  visual  pliuie  depentU  up  cm  thn  jiogle  which  Uic  retiiial  mendiaKtt  to  (ptflk| 
initke  with  the  Bceompanjing  hc/nsEontal  line  of  seimration. 

Wo  may  th^rt^furc  say*  that  pvery  inH^rscPting  plane  of  thfimahjeclivo  \impil  spio 
drawn  through  the  litie  dividing  the  angle  of  convergence  into  hAlve&,  r<inwp<iHi 
to  n  certain  pair  of  **  identical  meridians."  What  is  true  of  the  indivndtuil  pmd 
nitricUans,  is  also  true  of  every  two  corresponding  or  identloil  points  of  the  m 
the  (&D- called  congruous  or  ideuticnal  spots  idr<ekAtrU^)  of  this  ret  ma. 

Tliere  is  added  U^  this  a  lint?  of  common  or  secundttry  vi^ueil  dirpctian.  TW 
position  of  these,  with  reference  to  the  principal  line  of  vision,  is  dcdd«i  in 
ttuiilo^ous  manner  by  tlie  SKgmeut  at  which  the  two  identical  jKiltit^  deiint^  bm 
thu  middle  of  thi?  retinft.  We  may  then  make  a  fommk  of  the  law  of  \\it  '^i^^ 
ChI  visual  <lirectlon/'  Ijy  raying,  that  cvervthlng  which  i*  fonntd  on  eom«iwQ«iiBS 
poiitiona  of  the  two  retiais,  ii  aeen  in  the  same  direction.     {Utrimj, ) 

The  vertical  atitl  hori.ztiQt4il  mQiidlatifl  or  fl^puaitiiif  \m.^t  of  th^  twck  retime  ue  (io«n2f]l 
2icarly  tbf^  BAme,  with  itn^gtiiftry  perpeudicular  anil  horizi>Dt4Ll  fleciiona  through  tbv  miidQifll 
the  Tetiiuu,  in  the  primnry  poiitioa  of  the  ^ye>  Yet  even  thb  i%  not  quite  exftcV  *™w  li 
de vi fttiunn  nlni o at  fil w ^^y a  eic i§,% .  f  Rt'ckUitiih a unrn ^  Iltrtiitj^  \ Vi ^kifi  ftnri,)  TS''e  t liorf  1  '>rf  ^  w*C 
to  invert  tbn^  definition,  a«  it  were,  aad  to  desi^ato  thoiie  nioridmnA  &4  faDrixontMJ  of  oWsiw 
which  hn.vi^  their  common  vi,4mil  direL'tion  in  tht  viAtinl  plivn*%  {■tr,  a.-!  the  citsp  mav  I*,  ft  p^ 
pcrpfrtdk-nlar  ta  thin, 

VVc  must  (jroiitmlly  Luiiisidtr  tbat  thi-sc  projection r,  in  f^o  f;ir  n*  ttuy  are  cnnflcct^-d  niA  li* 
oonHfirnisncij^  of  iniKTvy,tinij  ftud  tin  not  protunl  frum  iho  rfhitlvi'  pawer  of  localization  ^f  ft* 
elements  of  the  retina,  are  really  merely  facultative,  and  express  the  consciou^nt  ss  of  Thvrr.'.nl- 
ional  position  of  the  retina,  whieli  is  variable  under  ordinary  conditions  only  wiri.in  narr"« 
limits;  that  under  certain  conditions  eccentric  points  of  the  retina  and  meridians  dtviatir? 
considerably  from  the  longitudinal  median  sections  may  project  their  impressions  in  tluchid 
visual  direction  and  relatively  in  the  meridian  jdane,  provided  tlie  position  of  these  jvoint-  &ci 
meridians  is  a  conscious  one.  The  proofs  of  this  are  furnished  ]»y  the  jiower  of  lixahiAliur, 'f 
the  deviated  eye  in  pure  convergent  strabismus  (see  this  article).  Still  undtr  sucli  rciaUvr.* 
the  binocular  visual  act  and  the  direct  perception  of  depth  arc  lost. 

If  one  i.s  docoivod  jis  U*  the  po.'^ition  of  objcct.s  in  s])ace,  oV  ;is  to  tbo  nTi|)r"'<^il 
position  of  the  visual  lines,  the  impressions  of  two  correspond  in l,^  points  of  the  tno 
retinre  will  he  dis|)laced  externally,  in  the  same  coui-st-.  altlnniixh  thcv  ari-ie  f n  m 
entirely  different  ohjcets.  If  then,  in  the  same  direction,  })oth  imaL'^<s  of  the  tuc 
identical  points  in  (piestion  are  not  seen  at  tlie  same  time,  the  reason  lits  in  thf 
competition  hetween  the  n  tinn',  and  also  lu'tween  each  (»f  the  correspond ini:  pnil- 
of  the  retina,  whence  it  ha|>pens  that  tlie  Inain  is  conscious  «)f  that  imaLTo  onh  uhiih 
is  more  pnuninent  on  account  of  it.s  color,  sliar])  outlines,  bri^lit  contra.'-t  witli  fin- 
surroundinj^'s,  kc,  or  on  account  of  more  attention  being  «^iv('n  to  it.      Hut  \vlkre 
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tse  inflii*?nces  are  about  ctjnal,  both  rfltinal  imnge^,  Rometimcs  one  ftud  sonietimes 

(ithpr,  mil  J  appear  in  the  coinmoa  vkuul  line,  or  a  mixed  imuge  bo  recoi^mited, 

ng.) 

A  speoud  exuaple  will  f»eilitftt« 
comprcheiisiaD,  Let  one  oye  Hx 
t  object  &  lyim;  in  tbe  iDedia.[i  plane 
^  fi,  the  head  beinj^  in  the  uprigtit 
■ition  aoil  the  yiflUftl  lloe  horiifon- 
Let  the  vi«aal  Ime  of  the  light 
ftma  any  reaaon  what»o«Ter  l>e 
&tcd  in  the  homontftl  direction  bo 
f  left,  to  the  amount  of  the  angle  * 
f  i-if  and  hence  directed  to  the  objects 
&.  The  mtngeA  uf  Uitb  rutiiml 
El  ten,  differing  among  thcinielv«i, 
I  then  lj«  displaced  in  the  knowu 
Dou  riAcul  diieotioti  oit^  ulthongh 
r  the  object  o  Bxfid  in  ooaacionfl' 
i  la  nsuaUy  seen  there.  The  en- 
monoeiiUr  field  of  vision  of  the 
at«d  eye  is  herewith  nntiirally 
towards  the  right  around  the 
^  «  or  tf.  If  now  the  image  of  w, 
I  U  oow  thrown  upon  an  ecoen- 
I  *pot  cjf  the  right  retina,  ie  perceived  under  the  form  of  a  phantom  image ^  by  overpowering 
f  visual  tm[}rei»Bion  of  the  correnijonding  spot  of  the  otiier  retina,  it  munt  appear  in  the  point 
,  when  *=3,  and  relatively  in  the  point  e,  when  »=w.  If  the  right  vifiiial  line  during  eon- 
tis  fijcfttjon  were  tnmed  from  o  towards  the  right  to  an  amount  equal  to  the  angle  /I  or 
henee  dire€:ted  t<j  J,  relatively  to  c,  then  the  monocnUr  field  of  vision  of  the  right  eye 
ihe  tnmed  to  the  left  for  a  degree  equal  to  the  aame  angle  a  or  o^  and  the  phantom  iniiagd 
f  &  lauAt  appear  in  ^ ,  respectively  in  b. 
Now,  what  holdn  goo<l  for  the  horizontal  deviatlonfl  of  one  viamd  line  also  holds  good  for 
ationa  in  any  other  dtreotion,  and  aUe  for  devi&tiofia  of  single  meridian*},  e.g.,  in  come^ 
ence  of  pathological  rotations.  For  example^  let  the  right  eye  A  in  the  primary  j»oaition  be 
eted  toward t  a  I'ery  distant  object.  Let  the  vertical  line  of  division  a  b  uf  the  retina 
ore  stand  perpendicular  to  the  main 

In  the  left  eye  B  let  the  vertical  ^^-  1^ 

I  of  division  be  turned  to  the  left  snd 
ntwards  in  the  course  of  the  inferior 
ilique  for  a  diJttimee  eqtial  to  the  angle 
""«,  and  therefore  it  would  stand  in  tho 
dirpetion  fd*  The  longitudinal  median 
section  of  the  left  rctiim  wdl  now  evi- 
dt-ntly  be  met  by  a  Une^  or  better  by  the 
imagie  of  a  line  in  the  vi-snal  spacei 
;Mndle1  to  cd,  which  we  obtain  by  draw- 

ixig  a  phkne  through  ed.  ThiA  oblique  line  is  now  in  the  double  eye  C^  in  common  with  tho 
perpendieular  ob]ect-lme  fitted  b]^  the  left  eye^  removed  into  the  median  plune  th  »,  and  the 
phantom  image  of  the  really  vertical  objeet-^line  seems  turned  to  the  right  from  the  median  Une 
tovnzds  gh  form  diirtKnee  equal  to  the  angle/*=a.  The  respective  position  of  the  double 
which  come  fntm  a.  point  correctly  fixed  by  only  one  eye,  ai^ords  a  vahiable 
I  of  determining  the  deviation  of  the  other  visual  line,  as  long  as  no  very  considerftble 
Elons  of  the  meridian  come  into  ph&y.  The  horizontal  pesition  of  the  visual  line  of  the 
J  thy  L'jir  and  a  vertical  field  of  vision  lieing  suppoited,  we  obtain  the  deviation  in  height  by 
^'^ividiDg  the  difference  in  height  of  the  double  imaged  hy  the  di«tajiee  of  the  object  from  the 
prolotigatton  of  the  miun  line.  The  quotient  is  the  tangent  of  the  angle  sought  for.  In  order 
Sd^f  find  the  deviation  in  width  of  the  line  of  vision,  we  mnst  first  determine  the  angle  which 
%hm  line  of  vision  in  correct  accommodation  would  enclose  with  tho  main  line,  and  then  the 
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tngh  which  it  «<^t«Allf  form*  with  ih«  liLlitrr.  Th«  diir«t«nc*  of  btttb  u  llw  «nf le  amJi^t  fix. 
Fyr  tJw  jutriKww  wf  AftceFUtoiog  the  tMnj^iit  pf  tiip  mnin  ttiigk  in  wcvftBfc  fi»tuiii^  liac  djaka» 
of  the  ohjMTt  ih  t«  h«<  ilivith^  h>  lh«  »um,  di  r^XAiiv^cl;  by  ih«  iliir«r«ao«  of  Mf  Uw  nohi  hw 
AiiU  Af  th4i  hufboDiul  di»ta!}Oe  of  ih<«  jHidtlle  pc^int  iif  tlttf  <»bJiM;i  front  fch«  M^lMi  pluu.  Fv 
e£«i3iil0^  the  tiui^tit*  at  the  m*m  Aiighw  ^t  **^r,  m-JcH-*  (Fif.  Ill),  vcmld  W  «■  foiliimi 

be  ,    ^        oft     ,  eh 

Tn  intlor  to  tlnd  the  tungienta  of  tbo  m&in  angle  ot  the  deviated  Tisosl  line,  th«  mm*  fecwili 
n»twral1y  huUl  g<«ad  ;  yet  inntpad  of  the  horirotit&I  di*t»tiiaj  of  the  object  f«M3n  the  TOwlim  piiw; 
that  of  ili«  phmtliim  imagti  li  to  lie  taken,  and  tlierefor*  Uic  fitjpmdic^ar*  fronift,  ^<f 
muni  W  dropped  upon  the  prolongaticin  cif  the  main  Xhu*  t<iwaTd».g,  h^  k^  L     (Fig,  112),  * 

Vie  mny  ^af^tvn  ve^  much  the  laliof  of  the  tt)cA«mretnetit  of  th«  bort£oiit»l  diAtftttcr  afsiit«f 
double  imii^ea^  if  wa  employ  a  rotnid  blatsk  t\mt,  aboat  a«  large  a«  a  copper  coin,  usmmlwc 
ahoet  of  Htilf  u'bttK  pit&iBlHiardf  which  b  niiirketl  nn  \i»  ccntisr  with  a  b^irmrntitJ  ^ctidc*  iti  mchiv 
lUnl  Jinifa.  The  patjcjif«  generally  see  the  double  image  <^n  the  i»per  &J«o^  and  kiiiciw  Ih»*  t» 
loc-ulize  il,  or  nt  lea^t  to  inriicat^  it^  when  a  reftieaJ  threitd  fa»teficd  upon  the  cord,  mcf  wbefc 
naay  lie  movisd  from  dde  to  iddo,  ftttifce«  H,  We  tlaen  lu*ve  tinly  to  r«a<l  off  the  dbl«Ji£v  IniB 
th«  ubjei^tv  If  we  wi&b  ^ts  dlJlereiLce  in  hight,  we  only  necid  to  tarn  th&  card  at  a  rjgbt  n^ 
%olH  former  podtion.  M  e  may  reckon  every  obtif|ue  deviatiaiii  of  the  yiamal  Une  fnnatb 
aaoetttt-iiieft  bight  and  breadths 

Any  eotiMtdetablt]  uendbiLn  deriatiDjia  ^hotildt  as  ha^  been  tmid,  be  al»o  ettimai<iL  H  hih* 
dinieult  U>  determine  these,  If  wu  have  a  horbontal  adjuffrtrncnt  of  the  fijiua]  liD^asd  »t<Tiiiai 
vinual  fitdd.  Wo  then  only  require  a  vertical  line  m  an  objc>ct^  which  La  pla^c^d  tii  ibe  mt^ 
platiei  The  oblii]uel j  appearing  double  image  U  projected  upon  the  caxil,  and  dotipttdi  oM 
jt  inter*ecl.*i  the  objoot-line,  and  gi\e»  th^  atigW  of  ileviation  by  »  very  «<impl4i  ifpcrivtion-  11 
from  A  point  in  the  double  image,  a  vertical  line  Iw  drawn  upon  tbe  line  of  the  object  itaiiDftk 
divided  by  the  bight  of  the  right-angled  triangb  thub  enuloeed  will  be  the  tant^viii^ 

The  appiirattifl  of  Hering  rendei^  ox««'lleiit  nervice  in  enabling  n»  to  mid  off  dittctly  ^ 
tanees  of  hi{;ht  and  width  of  the  double  ima^eo,  on  well  ni  any  inclination  of  tbozL  1^ 
apparatus  i^  a  blatk  tjiblet  mcnuuriii^  ulwiit  ii  ft-et  Hi|tiur«i,  whii^b  i»  huug  verticaDy  iipcru  %^ 
by  menuB  of  rings.  At  its  u]iper  and  loTi^er  border  two  rods  divided  int<i  ecntinjttt^r*  orluM- 
itLfliP^  itiii-  r;j-.riT>H*i!  hrnilv  in  n  lnni/onhil  (tirt^ctNm.  On  tlir^^c  (^^va  imi^  vwn  ^hfLn  ;oi'>r.iJ.''^'' 
lar  rotis,  likewise  divided  into  eeiitinieters  or  liall-iiieJies,  wlneli  can  he  cu'^ily  nn>\(.tl  inini  v'lr 
to  side.  Ivuli  of  thc^e  two  f)crj»endicular  rods  l.ears  a  sheath  movable  in  a  verticil  <iiri\t.ir. 
on  the  anterior  side  of  whieli  a  line  about  <»'  lon^'  and  (>..')'  wide  is  fastened  as  vi.-;;;il  xi':'  t, 
the  center  of  which  cxpandfl  into  a  disk  of  1' diameter.  One  of  the^e  o)>jeot^  i"<  nhitr.  tbf 
other  re<l,  and  both  may  be  rotated  round  the  eent^T  of  their  disk.  A  st'cond  di•^k.  tirr^'T 
united  to  the  sheath,  divided  into  de^necs,  bhukeiied  and  immovahle.  wliich  l;a.-  a  sonu'-^ra'. 
larger  diameter  and  is  only  partially  covered  by  the  colored  one,  enables  us  to  real  olT  tht- ar.-f 
of  rotatinii  of  the  latter  directly.  In  using  it,  we  have  only  to  see  tl:at  the  vi-ual  ilan-ani 
the  me<lian  line  of  the  patient  distant  from  six  to  twelve  feet  stand  exactly  per)  cndiiularly  t-; 
the  plane  of  the  blackboard,  whilst  the  patient  tixes  the  central  point  of  the  disk  <tf  out  el'  t^t. 
The  i»hantom  ima;jc  of  this  object  belonging  to  the  other  eye  will  now  aj»pear  at  siii.e  otntr 
point  of  the  board.  Towards  this  point  the  .second  object  must  now  be  j)ushed.  and  !><•  ^i^* 
placed  that  it  is  exactly  covered  in  all  directions  l»y  the  ]>hantom  image.  The  dilT.Tonc*:  in 
bight,  width  and  inclination,  which  appears  in  the  ]>osition  of  this  seccn<l  ol.j,.t.  o|.{H'<o1  to 
that  of  the  fixed  object,  now  gives  exactly  the  deviation  of  the  diverted  eye  in  hi^ih^,  hrea<itr.. 
and  inclination  of  the  meridian,  V)ut  in  the  reverse  sense. 

In  all  these  experiments,  turning  of  the  head  around  the  horizontal  and  vertical  ax«^p,  which 
with  the  naked  eye  are  very  difficult  to  control,  become  very  disturbing,  so  that  the  r.]Htitirn 
of  one  and  tiie  same  experiment  furnishes  always  different  and  very  important  reNult*.  b 
order  to  check  thin,  the  apjiaratus,  invented  l)y  Helmholtz,  wouhl,  of  course,  r.  ndi  r  thelH?t 
service.  Still  in  practice  this  instrument  cannot  well  bo  api>lied,  as.  wiihiuit  r«  gatti  to  ary- 
thing  else,  we  cannot  easily  expect  the  patient  to  bite  into  the  mouthpiece.     Wt  mutit,  thent- 
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,  GDtit4nit  ourtelves  with  a  leei^  utiitable  iDntrumeiit,  thmgh  one  whJcb  readers  perfectly 
ory  fterv ice  for  coaraer  eimniniitionE.  Thia  i»  a  ■pecieii  of  heftd-lwuid  { Fig*  1 1^}  o£  delioafee 
plating,  whick  obji  be  foa^iicd  to  the  head 
[fkQ*tc!riurl,¥  hy  meaiw  of  a  buckle,  and  U  wtiU  padderL 
Ha  the  midrllti  it  rum  downwnrdfl  into  a  funiil]  pointy 
%rhlch  ifi  pInctHl  i*i:sictly  upon  th«  middlH  of  the  root  of 
'ftjffi  noEic.  Exiictly  avat  thii  »  fastened  a  vertical  bar^ 
^irhicb  onrriefl  a  Eioriiotital  sheath  tiiomjig  in  the  aagit- 
''tal  dire^^tioii,  in  whiiLih  ^  Htirf,  utrtittght  rod  is  moFable, 
A£  thv  anisrior  cud  of  the  ahcath  a  thriMid  in  faflteacd 
««  pltimii'Uutt,  which  beat«  a  Kiiial]  weight  hauging 
^wn  on  H  h'vcl  with  the  end  of  the?  nose.  This 
pliiftib4itie,  by  itn  fJOf^ition  ta  the  face,  enftblea  nii  to 

I«Boogxiix«  and  immfftiiately  correct  every  inclination 
nf  the  head.  The  rcwl,  however,  serves  to  cotthmi 
Hie  po  Ait  ion  of  the  median  plane  to  the  black-board 
I  wnd  UP  regulate  tt  according  to  ncccRHity.  For  thiH 
paipcMe  one  of  the  examine ra  muiit  pUce  himself  l>e- 
Idnd  the  pstient^  and  with  one  eye  glaaco  along  the 
tod  tow&rda  the  object  ot  fixAtiou. 

*  TUc  third  niaiii  ctmdition  for  the  lotalmition  of  the  ri'lliial  iiii:iges  iti  the  con- 
'  idottitic^  of  the  cunvurgeiioe  cnijjioyed  for  fixntioiL  The  nt'tual  place  of  uiJiiear- 
uirc  af  Uit*  point  of  fixation  h  not  jet  dctennined  by  tlie  vimal  direction,  but  there 
is  slill  nw-'L'ssiarv  the  correct  estimate  of  the  dbtaiiee,  and  for  this  the  prtfiijisc©  are 
grreo  by  the  ct^uz^ciuuEtness  of  the  voluntary  innLTvnticm  to  convergence  uect^ssaj-y 
for  Hxiition  and  of  the  accomin<idation  unitt^i  with  it.  Still  thia  conedouifiiess  of 
Hm  Innervation  to  convergence  and  accomiiiodation  is  a  Itss  exact  me^itre  nf  ^^alue, 
idmits  more  easily  of  slight  deception*^  probably  becnuae  bo  much  greater  differ- 
IIDC«»  in  the  distances  tif  the  object**  correspond  to  equal  differences  in  the  niuin 
wjgle^  of  the  visual  lines,  and  in  the  conditions  of  refraction  produced  i>y  the  accom- 
modiition.  the  greater  the  ali^ffhtte  distance  of  the  object  is  from  tlie  eye.  There- 
fore, for  the  exact  estimate  of  the  distance  of  tlie  object,  certain  external  aids  can 
with  di  the  ally  be  dispensed  with.  To  thin  category  belong  the  relation  of  the 
Iraown  actual  mzt  of  the  object  to  the  perceived,  apparent  dzm^  the  air- and- tight- 
persrjjcclive,  &c. 

If  the  ptjsition  of  the  object  **  fixed"  he  decided,  that  *if  all  other  objects  lying 
in  tile  common  viriual  space  of  l>oth  retim^j  and  fonm-d  upon  them,  is  also  deter- 
fniiH'tl  Tlie  f firmer  then  becomes,  af^  it  were,  the  uiiddte  points  around  ^vhich 
the  rtfuiaiuing  positimw  group  thentsflvn^,  in  accordance  with  unchanging  lawn. 
CorTcs*|ionding  poHitioua  of  the  two  retiute  havfl  not  only  a  ecnnmtm  visual  diree- 
tiou,  that  h,  a  comuion  hight  and  lire^dth,  Imt  also  a  fixed  dt*pth.  If  we  call  the 
position  of  the  fixation-point  the  nnrlfar-jmiitt  of  the  visual  space,  and  a  uoniinal 
(itane  f idling  through  thi*3  upon  the  principal  visual  direction,  the  nudeur  iurface  of 
tli:*  vkuiil  ^pace^  we  may  say  that  all  point*  of  Ivoth  retime,  lying  to  the  nasal  side 
of  tile  un-*dian  line,  have  a  poHilive  perceplion  of  de]jth,  all  to  the  temporal  side 
have  a  negative  one  ;  since  the  former  place  their  impressions  l>eyond  the  nucleus, 
the  lattt?r,  on  this  side,  at  a  distance  which  is  proportionate  to  the  distance  of  the 
insagei  af)art,  reckoned  from  the  vertical  line  of  N^paration,  and  the  estimated  dii^ 
tsaee*  of  the  nuclear  point  The  high!  of  a  retinal  image  is  without  influence  upon 
the  perception  of  depth.  (Ilerinff.) 

Tim  law  shows  il^U  absolutely  in  the  app«.rent  positicni  of  false  imagea,  that  ia, 


7^0  ACncm  of  the  KtrecLEa  of  the  eteball. 

cjf  doubk  iinflgts,  wlncii,  on  eimultaocous  vieion  of  Ixnh  ejes,  pr^icesed  from  mt 
retloa  only.  Tlimi  <.T<J8i4«i  false  imager  alwajB  appt^ar  in  front,  irliile  bomonymoii* 
onvsi  iifipear  lufliitid  t!ie  ntitiear  surface  of  tU*?  visual  ejmcc, 

Itt  tjinijcular  rttiaal  iiiijige«,  !N?en  HinglVt  the  apparent  distano!  from  theindj^ 
siurfaoe  iH  in-upoitioimti^  ti>  th»ir  hiteral  dkhinci?  ajmrL  In  ttccortiantT  wHb  Aiii 
evcrytliing  appifli^  in  llu-  nucK-ar  surface  uf  tUe  visutil  spatv,  whk-h  k  fonapdial 
s<>nn  singly  on  ron'»>ipimtlin|j  portions  (if  thr  two  it*l.uise,  or  upon  piirt*  nt  an 
ittif  quiil  hight^  htit,  at  the  siinie  distaiiQe,  on  the  ^aiiie  nide  of  the  uiedian  liiifj.  On 
tho  contrary,  ^^v-t^ry tiling  a]>poai!^  iiithout  t3ic  nudr'nr  stirfaoe  of  the  visual  Kjiac*, 
wljk'h  is  funwc^d  upon  buth  retina.*  at  an  irrcgiilar  dlt^tanoe,  or  ujji>n  oppi.«ite  umIl* 
of  Iht'  tuodian  lintv  and  is  perceived  a^  ti  sdngle  uUjtcl.  The  appaPLiit  dii*Uin*i  of  tb^ 
biiHicular  iujau*?,  tM^L-n  i^lnglv,  from  tUe  nuuk'ar  tturfnt'e,  h  Iht*  git^jilen  the  j^iafcritt 
callmatrd  diJitaiicc^  and  the  grt^nk^  the  differeiit'e  in  brt'addj  of  tht^  horLwinfiJ  ]itK 
upon  \Thicb  the  tivo  retinal  iniagt'»  lie.  T\w  ima^  api^enrs  in  fnjot  of  the  nadcif 
rturfanc,  if  the  breadtli  of  the  ten*|Hiral  meridian  of  one  retina  ]ye  greater,  lidiiad  tht 
nuclear  anrfaee  when  the  contrary  i«  the  ease.  That  which  is  formed  upon  tmri>of 
hon^ontJil  m'ctiun^  that  in,  on  nasal  or  temporal  retinal  halves  of  theafim&litQKlIk 
*unl  which  U  seen  sinful y,  api>eiu^  in  tlifi  same  (Jj^^tance  from  the  uud^u"  rarfa^  if 
the  \-iiiunl  npacc ;  in  front  of  tlit?  latter,  if  equal  hoHzontui  mL^ridianii  of  iJie  tm 
outer  retinal  halves  are  niet,  and  behind  it,  if  equal  horl£<Lint&l  D>cridians  of  tlii'  tvo 
inner  rt^tinal  halircs  are  encountered,  {Ilerui^.) 

We  need  only  a  momentary  JUipree^ion  upon  lioth  retinfl^,  in  order  to  pcffdfl 
the  value  of  the  depth  of  the  oi>ject  under  cons*! demt ion.  Therefore  the  ctimtl 
estimate  of  depth  of  momentary  imprc*8sion3,  in  wl»ieii  all  other  aid^  to  the 
of  depth  are  exelutled  hy  the  rapidity  of  its  pui^SMige,  fumiehf^  an  exoellent 
for  the  ci^tinuito  of  the  presence  or  absence  of  t)«;  binocubr  \*isnfll  act.  The 
to  Ehii  18  the  falling  ejcperioient  {Mering.} 

Fnr  tliir^  ymrpo^o  the  pfttic-nt  Inokft  tbrouji»h  a  tuUc,  from  1-1^^  fe*t  Ifitis;,  otic  ^i^d  of  *tki 
is  apjjlietl  to  tliu  face,  anil  is  wide  f nough  to  include  iiotli  eyes  in  its  calibet.  towards  it  htrf 
wall,  and  fixes  a  line  dark  threaii,  suspended  vertieally  at  a  slight  distanee  from  the  otli- r  tnl 
of  the  tube.     Whilst  this  is  being  done,  Rniall  balls  of  ditTerent  size,  are  allowe-l  U*  fJl  •"'-■■ 
after  the  other  from  a  height  somewhat  on  the  side  of  the  thread,  sometimes  in  frfiiit  ui  it, 
sometimes  behind  it,  so  that  they  pass  over  the  lield  of  visicm  of  the   jiationt  ineludeil  h\  lu- 
tal>e.     Where  a  common  visual  act  exists,  a  mistake  concerning  the  jH)sition  of  the  dirvvt  it. 
of  tlie  fall  to  the  thread  never  occurs.     In  the  reverse  case,  the  patients  err  fro^iurntly  iL  r^- 
peated  attempts,  they  place  the  course  of  the  fall  sometimes  in  front  of.  sometimes  U  hied  t:-' 
thread,  when  it  actually  was  in  front  of  it.     They  do  not  err  every  time,  Ih-caust*  the  probAl  - 
lity  of  the  guess  is  as  1  :  "2.     Many  of  tliera  are  even  deceived  concerning  the  [M>sition  oi  tk 
thread  itself,  they  think   it  oblique,  when   it  is  perj)endicular,  and  j^erjK'nilicular  wl.cn  it  is 
inclined  to  the  horizon  from  before  })ark wards.     Still  this  may  hold  good  as  C'»ntiiniat:<  n  ii 
the  extinction  of  the  common  visual  act,  but  we  can  by  no  means  conversely  concliidr  frum  a 
correct  estimate."  of  tlie  position  of  the  thread  the  existence  of  the  common  visual  act    F  ■: 
many  persons  the  consciousness  of  the  altered  accommodation,  wlien  the  glance  run>  u]>  sml 
down  the  tliread,  suflRces  to  confirm  the  real  position  of  the  thread.     In  the  fali-ex}»erini'.r.:  it 
is  of  the  very  greatest  importance  to  exclude  the  patient  entirely  from  all  external  aids  to  tL- 
estimate  of  the  depth,  he  should  see  no  otiier  object  but  tiie  thread  and  the  falling  1>h11.  >;r.ce 
this  furnishes  points  of  departure  for  the  estimate  of  the  relative  position  of  the  cfursc»>f  tiU- 
Tin-refore,  for  the  same  nason,  the  wall,  which  cuts  off  the  field  of  vision  bohnui,  must  n^  t  1  • 
figured.  sjKitted  nor  striped,  and  must  ofter  no  prominent  i)oints.     For  the  same  rea-on.  t:' 
falling  balls  must  be  diflferent  sizes,  l>ecause  if  they  are  of  the  .^^ame  size,  the  change  in  the  dia- 
meter  of  the  retinal  image  connected  with  the  distance  of  the  course  of  the  fall  from  the  fvc 
can  Le  turned  to  account  in  the  estimate  of  the  depth.     Undertaken  with  such  precautious  tit 
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iSpU'-^izperiment  fuls  bat  very  rarely,  and  the  objectiona  raised  against  it,  as  well  as  those  raised 
^  the  direct  perception  of  depth  {Dondera),  are  not  tenable  {Hering). 


The  physiological  laws,  according  to  which  the  impressions  received  on  the  dif- 
teent  parts  of  the  retina  localize  themselves  around  the  nuclear  point  of  the  -\dsual 
ipace,  are  approximately  in  consonance  with  the  purely  physical  laws  according  to 
^vdiich  the  homocentric  rays  of  light  proceeding  from  objects  are  projected  in  the 
form  of  an  image  upon  the  retinas.  The  consonance  is  almost  complete,  in  respect 
to  distant  objects.  Tet  the  subjective  or  apparent  and  actual  position  of  objects 
cloae  at  hand,  correspond  quite  exactly.  Tliis  is  esi>ecially  true  of  objects  seen  in 
tiie  middle  portion  of  the  common  visual  space,  to  which  the  attention  is  almost 
ezdusivelj  called.  But  the  further  an  object  is  removed  towards  the  periphery,  the 
greater  is  the  disproportion,  but  the  less  also  the  distinctness  of  the  perception,  and 
CODfleqnently,  the  impairment  of  vision  caused  by  the  want  of  consonance  in  tlie 
iq[iparent  and  actual  position.  Strictly  speaking,  the  fixation-point  only  can  be  seen 
in  its  true  position.     (Hering.) 

For  example,  the  head  being  erect,  and  the  visnal  plane  perpendicular,  let  the  middle  point 
•of  a  sheet  of  paper  xy^  suspended  very  near  and  lying  perx>ondicular  to  the  horizon,  be  **  fixed  *' 
<ir  looked  upon  by  the  patient.  The  paper,  presupposing  a  proper  estimation  of  its  distance, 
•vidently  lies  in  the  nuclear  surface 

of  the  subjective  visual  space.    A  Plg^  114^ 

■eeond  point  g  on  the  sheet,  to  the 
left,  in  an  horizontal  direction  from 
the  pcMnt  of  fixation,  will  project  its 
image  in  both  the  retinae,  at  a  point 
deviating  to  any  point  to  the  right 
from  the  middle  point  c,  viz.,  in  / 
and  d,  and  these  points  will  not  be 
in  consonance,  inasmuch  as  the 
breadth  of  the  right  is  less  than 
that  on  the  left,  because  lo=ro  and 
henoe  sin.  v .  sin.  fi=sin.  o :  sin. 
(y-I-o)*  Ii^  accordance  with  this,  the 
point  indirectly  seen  cannot  appear 
hi  the  naclear  surface  of  the  visual 
■paoe,  that  is,  in  its  true  position, 
but  mnst  be  the  farther  removed 
from  the  visual  surface,  the  farther 
it  atands  in  reality  from  the  fixa- 
tion-point, since  with  it  the  dis- 
parity,  that   is,   the    difference  in 

breadth  of  the  two  retinal  images,  increases.  But  what  is  true  of  oqe  point  is  also  true  of  all 
the  points  in  a  horizontal  row  made  on  a  sheet  of  paper.  Such  a  row  must  be  presented  as  a 
ciunre  m,  passing  through  the  fixation-point,  which  turns  its  convexity  toward  the  eyes.  But 
the  individual  points  of  such  a  curve  are  formed  upon  identical  portions  only  of  the  two  retine, 
and  appear  entirely  in  the  nuclear  surface  of  the  subjective  visnal  space,  that  is,  as  horizontal 
linee  on  the  sheet  of  paper.  The  results  of  carefully-conducted  physiological  experiments  cor- 
reqwnd  to  this.     {Hering.) 

The  physical  laws,  according  to  which  the  images  of  objects  lying  excentrically, 
are  projected  upon  both  retinas,  necessanly  involve  the  fact,  that  binocular  single 
vision  can  not  be  connected  with  identical  impressions  on  corresponding  i>oints  of 
both  retinas.    If  this  were  the  case,  only  those  points  in  the  visual  field  could  be 
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S2cn  singly,  wlilch  lir  io  oertain  Hn(a  and  sufacei  tkrouj^li  Uii?  paiul  of  fimUao. 
But  ttiij?  r<>ntriuiict^  (^otnmon  tv'^perioiico  and  thi*  n'STilb*  of  qiot«  exsR^t  pbyaiologM 
inv-flitij;r«tton3.  rand  it  U  t'^pL*i?itilly  dispn>ved  bj  tUe  optienl  t*1tect  of  die  at  ^i^soiCMpB* 
W't"  cm}  only  suiy  that  bmoculiir  sin^dc  visdou  of  corresponding  portiottM  of  tbe  tw« 
TL' till  Hi?  actually  occurs*,  thut  it  is  to  some  extent  obligiitorj'.  smoc-  ni>  kind  of  ^ra& 
tieiv  or  iirtitiiial  asHwt4Uic<?,  reiidjena  it  posaibk^  tusm  tbe  tw«  iiimtjlt*in*xm'^  irrit^ttom 
of  ftucb  f^^nriffi,  at  I  he  «ainc  timp,  sepaxat<;>d,  iirjir  or  liohlnd  eacli  other.  Wi-  nitj 
al»o  ftuy  tiiut  the  jiower  of  the  single  fiensniion  rxtends  to  differ^^nt  part  of  l«ili 
retirtaSf  and  nmy  be  lu^Te  cnWcd  jWultatiiv^  sinc!c  pnirticc  and  all  kliid^  of  artifidtl 
nflslatftnrrea  caiwe  an  ol;)ject  origmiiUy  yxn  sing!i^,  to  jippt^jir  scparat4?d  into  two  fstluc 
imn^f'ft.  Still  more,  sinffle  vision  with  dist'rtn§w*njint  rrtinal  positions  i»  onr  of  ih 
rcqninimeDtg  for  the  solid  vision  of  objt^cte,  (Ihriny.) 

A  Ime  or  anrfaoc  druwn  ihroiigli  tliD  jKiint  of  lixatioiL,  all  of  whoAQ  podotfi  &t«  fofmed  iq)?oq 
(^rre#|>oiidit]g  parta  of  the  tivo  rotinu?,  incallcfd  n  hf*T9p(rr,  ALlobJaTtfraecn  at  tbe  samt  glsiiei 
wiih  l>oth  ej^es  ftpiJcar  Co  be  in  tKc  plane  of  the  boropt«r«  [Tbe  bottspter,  from  *^*j,  bniuulirf, 
And  Jrrfj^ai^  I  Hff^  is  dc^oeil  to  b«  a  line  drawn  from  the  p^iat  of  iaifr«ectioti  of  the  0fitj<:  KS% 
&ncl  iiarallel  to  the  Hue  Joimni;  thn  vQtitrc^  of  tb«  two  pupila;  the  plane  of  the  borctptcf  l^bei 
platie  pafwing  throuf^h  thia  Una  at  Tight  angles  to  that  of  the  optio  (Lxetw  (Marie rait,  iHtf 
J^mtfiniitit.}}  A  iiir£»oo  pAnflinK  throagb  the  point  vi  fUAtion,  td\  of  whose  point!  izt 
fomiFNi  opoD  ctjiTOfipondiiig  horizontal  meridJ&on  of  the  two  retmz^  i&  called  the  horiiOfitil 
horopter*  It  ih,  for  ob;ect»  *t  a  ehort  diht^mcf'-,  aliirttxa  *  ^arfacfe  of  the  second  liegnet;  K^fer 
Gxatnple^  the  rertiouJ  line  of  qcpiLrution  Uea  vt^rtu^d  to  the  pl^nif  of  visioD.^  the  horuvistil 
horopter  in  a  oyUtidtital  surface  tmnsing  tbit>«gh  Midler'a  horopter H^irdc,  and  perpendifldM 
to  tbfj  viftiial  plane*  If  the  vertical  lines  of  separation  converge  above  the  boriouiitiil  boropict. 
it  becomoa  n  conical  anrface,  with  it»  ap^x  pointmg  upward,  it  there  be  a  ^^mmetriciJ  «mva^ 
ge:nt  position  of  the  viiin&l  tinen.  In  the  miQie  way,  the  aum  of  the  onier  points,  wbicili  prejaol 
their  imngeH'  upon  corresponding  obliqao  «e<?tions  of  the  two  rctin^^  but  in  gi^netal  iipaadsi*' 
eonsonnnt  horizontal  meridians,  in  deidgnat^d  aa  a^n  oUwitie  horopter.  This  ali»-ayH  fonn^  fa 
objects  at  a  ehort  cbntance,  a  Anrface  of  the  aecond  dej^ee,  which^  in  the  simpteAt  cbm^  paaM 
into  two  pkiiieft,  intersecting  e&ch  otlier.  There  are,  besides,  in  the  outer  ttpifkC^c  numeiuus 
rectilineal  surfaces  of  the  second  dcj^ce,  which  are  so  drawn  that  each  strai<»ht  line  conuined 
in  them  is  fornu-d  upon  correspodiiij,'  points  of  both  rotin.e.  These  are  the  so-eulK-*]  partial 
lioro]>ters.  P>y  a  total  lioroj)ter  we  nn.lerstand  the  meridian  l»etwetn  a  hori/.<Mir-;il  aiid  olili'jnr 
horopter.  For  sliort  distances,  the  visual  line  hein^'  stron^udy  (;ouveri,^cd,  it  is  ahvay<  a  lirr 
whose  form  and  position  vary  aecordinj;  to  circumstances.  On  looking'  at  r)].i  ots  at  a  LTi-itr^r 
distance,  the  diftercnce  in  breadth  and  hiii^ht  of  the  ])ortions  of  the  two  retiui-  met  by  hnTii'V 
centric  rays,  disappears  more  and  more  ;  the  visual  lield,  as  a  whole,  becomes  an  lion 'j^ter.  that 
is,  cverytliinf;  ai)pears  in  the  nuclear  surface  of  the  visual  space,  and  the  t ransjH>sitiitr.  of  tbtr 
individual  objects  at  various  depths,  is  the  result  of  an  estimation  whicli  is.  indnei.<l  by  the 
persi»ective,  and  which  is  also  the  determiuinj^  measure  in  monocular  pi^rcej>tiuns  of  dipth. 
ilfrrinfj.) 

It  iTinains  still  to  bo  remarked,  that  we  are  only  conNcioiis  of  r'-Jnutor-ij  move- 
ments of  the  eyes.  Tiiis  is  not  the  case  in  [)assive  and  involnntary  nK^vennntN 
therefore  objects  seen  nnder  their  intliuncc  apjiear  to  be  movinLr.  \\heiii(r  thev 
actually  move  or  are  at  rest.  This  is  the  cause  of  the  dizziness  that  is  upt  tn  nniir 
after  rapid  turnings  and  unusual  passive  movements  of  the  body,  e.  -.  on  a  >hij', 
in  a  swing,  etc. 

Since  the  involuntary  and  passive  movements  of  the  eyes  are  n»t  diicetly  p.r- 
ccived,  the  judgment  as  to  the  position  of  the  visual  tield.  as  to  the  rot  and  move- 
ment of  tin;  o))jeets,  is  confused;  all  the  o)»jocts  in  the  visual  tit  Id.  and  th' tieUl 
itself,  appear  in  motion,  and  this  is  vertigo.     In  the  same  manner  the  vertiLT*)  i^;  ex- 
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uncd,  wliicb  occurs  in  pQraljsb,  spasmodic  contraction,  or  after  divitfi  oil  of  ^single 
Riiflcks  of  the  eye. 

Since,  under  such  circ^umy^tances,  the  effect  of  the  straining  of  certain  rnniselea 
comes  eiitinr^y  different  from  what  it  may  liave  bt'en  formerly,  the  eslinuition  of 
be  relative  position  of  the  visual  field,  and  of  the  rest  iind  movemuiit  of  t>l>]ect8,  i^ 
iidemUly  impaired. 

StOI  it  should  l*&  remarlced,  t>ijit  nn<3er  dneh  relations  the  vertigo,  ^b  a  rule,  only  appcart 

kvu  &  gTeat^?r  niinitj^r  of  muftctes  or  nerves  Ate  not  in  a  condition  to  finR'v^er  voluntary  inner- 

tloti*  with  the  cor refipon (ling  amount  of  force,  or  relatively  to  oonticisfc  thcae  iucervatioiu 

n weakened  to  the  mnaelcAp     Tlifrefore  the  vertigo  abo  ocean  ^enor&Uy  in  pirid^^'BiA  of  the 

alomo  tori  Its,  *r  bone  region  of  radiation  is  propoi-tionately  very  ocamiderabjo-     Still  it  elionld 

t  W  concealed^  that  complete  paral^sitt  of  the  oc^nlamoloriua  of  the  ono  nda  liy  no  rneana 

iiyfi  lends  to  vertigo,  even  when  tho  eye  in  quepition  ia  the  only  ono  whieh  cm]  he  need. 

\  iibot  aoriCA  oocnr  in  which  with  eomplete  biindneftn  of  the  one  eye,  jMii-^lyBift  of  the  motor 

F  of  the  other  eye,  pandyaia  of  both  of  the  third  pair  of  cranial  ncrveft,  even  of  8^  the 

ottn-  nerves  of  tlic  gyea,  Imve  never  kd  to  vertigo,  oven  when  they  havf  ftecurred  nnddenly. 

!  eonrfto  the  dimenHion^  of  depth  are  wariting  to  Riich  patients,  and  most  of  them  olno  projieci 

!  Titnal  line  falsely ;  stdJ  there  is  rapidly  developed  in  them  the  power  of  estimating  tolera- 

r  oorreetly  the  diiTerence  bctTJCoen  the  voluntarily  innervated  and  aetuidly  resolting  move- 

aU  of  the  eye  and  therefore  idn-o  of  guiding  them  reiver  and  of  pnTining  theij  buatne»e.     It 

that  the  t'otiBtnimt  in  exclusive  fnnctiona]  ability  of  the  paralyzed  eye  haktena  and 

I  ihia  capacity  fur  eKtimiitioii,  since  in  functional  ability  of  both  eyeti^  the  divtoxbanefl 

*  the  wjfnmon  visual  act  by  double  imagea  and  vertigo  nsuaUy  lasts  very  long,  and  fUsappeara 

tery  ^raduoily  unjy  by  snpprefiaiou  of  the  pbiuitom  images,  and  by  the  development  of  a  new 

power  in  the  pcriphoricaJ  parts  of  the  deviated  retina  belonging  to  the  monocnlar  visual  Held^ 

to  ftcqnaint  themselves  with  snrmtinding  objecU. 

If OSoiogy. — Tlie  functional  defects  of  the  muscles  of  the  eyes  are  aomcitimes  1h© 
njjtojiks  of  tliBturbed  co-ordinate  relations,  and  sometimeB  are  to  be  regarded  as 
uiiis  in  the  narrower  iK-ane  of  thr*  w^ord,  or  as  actual  jjaralyses. 
L  Arnon^  the  distiirljanemof  eu-i>rdj nation^  s^jtunt  ataada  at  the  head  ixa  rc:gards 
acticjvl  importance.  Under  this  numc  are  included  two  eonditbna  es^ntmlly 
Icrcnt  from  one  another  In  the  one  the  ranjjfe  of  convergence  is  a,H  a  rule  jn- 
<U  nnd  tlie  nfftetion  is  charHcteri^sed  liyj^n  over-amount  of  convergi^nee,  which 
I  «|tontanctHiHly  and  conacioiinly  co-ordinated  to  the  purpose  by  the  innervatitm  of 
i  definite  amount  or  of  every  aoiount  uf  aceomiiiodatiou,  in  order  thcs  more  easily 
>  intrtKluce  them  and  maintain  thini  (strahismns  convergens^)*  In  the  other  form 
mnge  of  converi^ence  appeal's  very  much  ditninlKhcKl  or  r(?dueed  to  JserOj  the 
ftlroduction  and  maintenance  of  definite  amountf^  of  convergence  are  rendered  very 
bilicult,  eaidly  le«d  to  asthenojiic  troubles  (astht^nopia  muitculari'^)*  and  finally  to 
Hatioii  of  one  visual  line  in  the  horizontal  or  diaj^onal  direction  outwards.  The 
vemcuts  of  couvergtmcc  are  moreover^  in  both  varic^tics  of  wpiint,  less  regular 
!  ct«rtaiu  limits ;  the  visual  direction,  on  the  contrary,  stit^ms  in  no  wise  confused, 
I  Itm^  a*  nci  *?ecou<lury  chaages  have  appeared  in  the  muscles  moving  the  eyes,  and 
\  icing  as  llie  nuist  h^  do  m^t  havi*  to  cooti  nd  with  increased  rerintance. 
Sl  The  eonijdete  freedem  of  the  vinual  movements  distinguishes  etrabismufl 
I  luscitae  or  from  the  oblique  position  of  the  eyes.  In  this  latter  defect  the 
i^xcurBive  rjipacity  of  the  glolie  in  one  or  in  st:veral  directions  k more  or  h-tw  limited, 
whctx'by  it  is  immaterial  whether  the  inuervation  aimi  at  changas  iu  the  visual 
direction  or  in  the  convergence.  In  the  highest  degrees  the  globe  stands  entirely 
mollonleti.     The  diseased  eye  does  not  therefore  follow  the  cscunsions  of  the  other 
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ui  a  i:<>m?sfW)iuliiig  mumirr,  but  k^hi^ihb  beliiuci  in  certain  ar  in  nil  directions  «f  the 
a\b  of  the  httei^  Tlir*  lu^citas  ii  aecording  to  circumstantvs  a  sjriii]itam  ejqjraKw 
of  wrj  ijmnifcil<l  ronclitimis.  Hero  boloiig  t  almormal  dimin(ttu>ti  ^nd  riiiphylomA- 
torn  disUniCum  of  tln^  gloljL\  deposits  iipi>u  the  extt-rn^l  wall  of  tlie  gloht;.  fonnitti<» 
of  tuinur*  m  tb^-i  firltil*  narrowliig  of  the  latter,  various  aifcciions  of  tlt«  imBcLcs, 
]>articuUit;l y  t^imstn  luid  paralysis. 

H,  It  sljtiuld  nt>t  lirre  Ije  overlooked,  tluit  the  f<jrm  of  tho  i-yi*^  ni«j  imdcr  wrtain 
eoiHlftlciiifi  hnng  with  it  uti  nppart^nt  oUli(|U«  p<isiti4i(i  of  tbf?  ajcts  iir  an  ajjporait 
atmhibiim-^  If  the  angle,  which  the  vi^tml  linns  iuelo»^  with  tht^  ax<s  of  the  conical 
is  tf^  h^iuui  t^xtent  more  coafidcnihks  then  in  the*  (ixatjoti  of  diiricmt  ohjt^cte, thil  km 
the  parallel  position  of  tlit?  visuiil  lhve&,  the  ct^nt^^ni  of  tlje  come*  t^vidi-uUy  A*.'\vtU 
on  both  !iidL«  outwards  or  inwiirds,  iwjcortiiug  oa  tlie  luiglc  a  itisclf  is  pcisitiTe  w 
U(*gutive* 

4.  Iji  another  aeries  of  cas^  the  viHUul  direction  q&  wcU  as  the  conrergfflOf* » 
complf^ti^Iy  free,  but  the  quiet  fixation  of  objects  is  impossible  in  iijoet  or  all  of  Uw 
relufivo  positions  of  the  latter;  the  patient  cnnnot  fix  the  vbuid  lim's  uiwm  on* 
pomt  of  the  fickl  of  vision;  lit^tb  eye«  osdJluto  during  fixation  and  in  a  thoughtb« 
look  in  an  entirely  symmetrieal  mtinner  alt'/riiately  in  the  coni^e  \.rf  the  ejctemnl  or  m- 
temul  rectus  muscle,  or  in  the  ci^urisse  of  tlie  tiro  sn]>erii>r  and  inftdor  oJjli^^w 
most;! ess,  or  in  a  ciourse  combined  from  both,  hy  means  of  iuvolmitarr^  eJitrtmf*lj' 
mpidj  and  ahuoet  rhythmical^  alternating  innervations  of  tile  niu^dca  in  qufi^M 
(Kystaginuis). 

5.  FinaUyf  we  meet  with  cases  in  which  definite  eo^ordioated  mojemeBXA  wr 
partially  or  entirely  impmeti cable,  while  thf  other  co-ordinat<?d  iiiovemenifi,  cviti 
those  in  which  the  sajue  nerves  aiid  miiMjles?  take  an  active  part*  art*  accoui(jliftljtd 
witli  CAjjnplete)y  uoniittl  power  and  continuance  (pt4ative  pandysefi)»  Their  jifttho- 
genetle  factor  cannot  possibly  l)e  soui^ht  in  funetitmal  iniix'di mentis  t<i  the  nt^rro*  in 
questithh,  i\nd  ilnAr  eentr^il  luiclei  of  oris^m,  but  must  He  Ln  uiurbid  tx>nditii*n»  oi 
certain  ct^ntri's  of  c(]-ordination  siibjeet  tij  the  will  tjrof  a  reflex  miture,  lis  m  fact 
more  recent  i)bysi(^l()<^icjil  (•xi)(M'inu'nts  bavc  demonstrated. 

If  the  tiunk  or  the  niu'lcus  of  oriiiin  of  the  nerves  in  (juestion  were  liiiul  ntl  in 
the  conduct in<j^  power,  then  the  elTect  of  the  correspondini^  muscles  nui^t  nni^in 
belihid  the  innervated  measure  under  all  circumstances,  in  every  kind  of  iniKr\i- 
tion,  which  is  only  the  case  in  absolute  i)aralysis. 

Sue!)  relative  paralyses  of  the  most  manifold  kind  occur  in  Basedow's  discaf^c,  and  arc  h're 
referred  to  circumscribed  paralytic  dilatations  of  the  vesi^els  in  the  central  organs*.  ^lany  of  thf 
disturbances  in  motility  occurring  in  di])htheritis  faucium  also  seem  to  belong  to  this  catcK'on. 
Paralyzed  states  of  the  levator  and  converging  muscles  are  moreover  exceptionally  ol>-«?rAt*i  i; 
apparently  ]>rinmry.  Strictly  speaking,  the  disturbance  in  motility  of  the  iris  orcasitinwi  hv 
local  applications  of  myrlriatics  is  also  to  he  reckoned  here,  since  the  internal  mnscles  prt-iii^'l 
over  by  tlie  oculo-])Upillary  branches  of  the  third  pair  of  cranial  nerves  seem  paralyzed  to  all 
innervations  coming  from  the  brain,  but  react  very  powerfully  and  continuously  to  rcti- x  ini- 
I)ulse:«,  which  are  brought  to  bear  upon  them  by  means  of  the  ciliary  and  intra-ocular  gu-gl:*- 

G.   'J'lue  spasm  rarely  occurs  in  all  the  six  nmscles  of  the  eye  at  one  time. 

Clonic  spasms  are  sometimes  observed  under  the  form  of  excursive  movements,  as  svmpto'n? 
of  load  poisoning  ;  in  cerebral  and  meningeal  disea.se,  and  particularly  in  chihlren,  a.«i  un  aicoiu- 
paninunt  of  basilar  meningitis;  in  chorea,  *tc. 

Tonic  spasm  of  the  muscles  of  the  eye  occurs  as  a  symptom  of  tetanus,  of  cpiki'^y,  l'I 
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npsiv,  m  extremely  OEceptaonol  caaei  oa  a  pmreljr  Incal  diseoAe,  in  coti^equcni^e  of  in  Jurist 
i&  tlie  Tpgion  of  the  eye,  or  of  the  eye  itpelf.  All  the  opwiar  muficliiH  then  gQnonilly  appear 
•fNMmodicoJly  contrBctetiH,  or  at  least  tbe  moKt  of  thimi  {ophthiihtumpanmu$y  itUinua  oralt].  The 
gloW,  in  the  latter  ease,  looks  fixedly  forward,  or  nomtwhat  ©Wiquelf.  .It  ha*  generally  receded 
mto  the  nrbit,  and  at  time  a  ho  much  b«.  that  the  oon|iinctiva  Ee«  o?er  the  corneu  in  falda 
{rmtpfifhiflmm  ^ptuti^ftjt).  The  lidH  are  then  generally  wide  ojH?n,  more  rajely  ffpftamodically 
eloMHt,  but  in  all  caiseA  immo^'Able.  The  K|>4i^modie  aflection  of  th?  palpebral  muMiles  \n  heen 
by  thia  latter  symptom ;  at  ttroei  there  la  apMm  of  the  lermtor,  at  othen  of  the  orbicnUim 


Spnsm  of  the  orbicularis  muscle  of  the  lid  is  yerj  common, 
clonic  and  tonic  fonn. 


It  appeaiB  Ijoth  in 


' 


danio  Rpann  in  the  orbioahui«  ia  often  confined  to  indirldutil  bnndJew,  and  oinaea  &  pemiliAZ 
emitloiiftneM  oouneeted  with  a  drawing;  senRatJun  of  individniLl  pftits  of  the  lide.  In  other 
1  the  whole  mnaole  is  alTected  with  clonic  epaiia  The  result  u  then  the  BO-calkui  nutiUt^ 
&n,  «pa»m<idlc  winking,  a  rapid  variiitinn  between  opening  und  eloning  the  lidB,  hat  in  which 
f  Utter  act  LOCI  always  predominate!,  becauBe  it  ib  accompliahed  with  more  power,  and  is  done 
?ery  quickly »  while  opening  the  lids  ia  done  alowiy  and  imperfectly.  It  u  frequently  only  tii« 
tvault  of  habit. 

Tonic  ipnaiii  of  the  orhicnlaris  (hl^iham'ttfitmn)  is  sometirac^  continuoas,  lasting 
r  days  and  wtM^ks,  and  even  months,  during  the  waking  houra  of  tlie  pnti^nt.  At 
itne»  it  wfipf^ars  in  spontaneous  attat^ka  It  ia  frequently  excited  by  certain  oattornal 
influences,  and  may  he  interrupted  by  otheTa.  It  h  generally  so  »*vcrt*  that  it 
requires)  o^rcat  force  to  open  the  lids,  and  thl§  inducea  severe  pain.  Not  un fre- 
quently It  nuiBt  be  aacribed  to  intnicranial  disciise;  it  generally  has  a  peripheral 
origin. 

It  ia  then  to  be  referred  to  abnormal  rejlei  action  on  the  part  of  one  of  the 
branches  of  the  fifth  pair.  The  point  of  orijjin  h  often  a  disejiied  center  in  some 
pnrt  of  the  ramitication  of  the  trifacial*  and  its  continuance  is  connected  with  thia, 
since  it  dlwiptiearB  when  the  main  affection  is  cured,  or  at  least  when  the  excited 
eondition  of  the  sensory  nerve  is  removed.  OccasionaUy,  however,  the  spasm  con- 
tinues after  the  primary  morbid  process  lias  been  subdued.  It  perhaps  even  increases 
or  ej£t(*nds  upon  the  otlior  nerve- tracts,  and  flnally  crops  out  in  epileptiform  attacks. 

Not  unfrequently  hlejiharo-sposm  ari»ca  without  having  any  evident  diKea9(?d 
center  It  Ua.i,  frtim  the  beginning,  the  cha^^ct^2ri9tica  of  an  independent  disease 
{ulk^^tatfiic  hlrjthirfp-itiHimi.  Arlf.)  In  caaca  of  the  hitter  kind,  it  appears  as  II 
the  proximal*!  cause  were  to  be  looked  for  in  a  kind  of  muHCular  hypenetithesia ; 
that  i?i,  in  a  morbidly  excited  condition  of  tljosi.^  delicate  nerve-twigs  which  mn 
backward  from  tho  branches  t>f  tht*  fifttt  pair  ti*  the  orbicularU  palpc^iramui,  and 
ramify  in  it.  {Ortirff^)  We  very  frequently  find  plarM*s  in  the  branchea  of  the  tri' 
facial  on  the  forehead,  ciieeka*  etc.,  which  only  need  to  be  pressed  upon  in  order  to 
excite  spasm,  which  liMita  as  long  as  the  pressure  is  exerted.  But  where  we  can 
not  lind  sfurh  a  point  of  pressure,  the  sujjpoaition  is  not  entirely  unjus*liHed  that  the 
pent  of  the  diaea^se  is  at  a  leaA  accessible  point,  and  therefore  cannot  be  located  with 
oertainty.  It  is  remarkable  that  the  employment  of  certain  mu^icles  will  sometimes 
break  up  bk*f )haro-spaam ;  for  inatance,  the  action  of  whistling  {Arlt,)^  inspira- 
tion.    {Iiefii*dtll,) 

The  sennory  nervea  of  the  cornea  and  conjunctiTa  most  frequently  reflect  their  patholngicil 
IKaidition»  of  excitation  to  the  orbicuhid« ;  hebce  blepharo-B}>um  is  almost  always  a  symptettt 
in  a  keratitii  accompanied  by  great  eUiary  irritatioa.     If  the  cornea  be  injoicd^  «r  a  foreign 
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hiydy  remaiai  m  the  twnjimctlvAl  ww,  it  a  tfe«ii  n^ijompanied  by  pbotopbolii*,  and  fuit  ftafrf^ 
qDetitl;  cauften  eDttcipifin.  It  uaiiaUy  etdltsidca  with  the  r«tnov&l  of  tbu  irritfttiufi,  ikii*!  ?mr«lj 
Ipay^jji  jL  very  obatiiimte  tnusctilar  UyptfroBklibeftU  Ij^hiiirl  In  other  oue«  the  E]i«fiTnodic  irnutiim, 
or  (lit  mitA<£tilrLr  h^pcrieiitboiiia  ciLUiied  bj  the  bkphAjno-gpjL^mt  prooeedtJi  fruin  the  fi^alikt  fitxvr, 
Tliiu  itt  vary  ttnaitive  to  pfywinre  {Sn^intH]^  or  »  triiu  «ni*raurbital  neunl^ia  t"ii»U,  ra^b  of 
who*^  a&tiivkn  end»  with  fipa^m  ot  the  Hds^  and  ui  tha  j(ubBeqii(?[it  eN^ame  of  the  diHAK  it  Um 
an  J  less  piiitifti],  wbil^r  the  HpiMnm  iRoreaae  lu  sevfrrity  an  J  dtiration.  In  04ie  «H,*e  tti«  adeetia 
originated  in  the  lingn^  ntirre.  There  wwa  an  extcusive  nicer;  oq  presnintf  thii,  tpasis  v»i 
Immediately  excited.  Ln  another  catt  the  Ungual  and  inferior  mAjdliary  ncnreii  «-er«  the  {Mate 
of  ori^n  of  the  blepbaro^|Hiatn.     {^ttiir/f.^ 

The  trL^atment  is^  evideTitly  to  b©  directed  toward  fche  AnlijngalJcm  of  lb«  maiti  4iKaac,  lad 
leiiftenin^  the  tiLTvonii  irritability.  Hypodennio  injt?ctienit  of  morpbia^  in  the  vioinitf  gf  tic 
frcmttiJ  nem:\  or  at  any  point  vf  proBHiirt:^  aro  |tartienlar]y  to  be  f^ootci mended,  (f^^^fv^,) 
Tfi4^r  Qfto  iK  otjiy  imlLliAtivOf  »im|ily  mi^Jn^  a^  far  an  tbe  leAnening  of  the  nervocifl  LrritAlktt  iM^ 
favor  reftolution  of  the  morbid  ctmditionH.  It  otjeonjpllahffi  the  twost^  boTvever»  *v&rti  tk 
■pa^m  depends  <:)n  simple  mnaeidar  hypencntheAia^  when  it  hoa  aiieen  spontAiieoiitlj,  ctr  r^Uffli 
fttUir  the  Bubsideuce  of  some  other  di«eaAa,  The  t-estjlt  in  th^n  not  niifrttriucntJy  a  tnecnn 
The  retn^ly  often  proves  ejficweieiiift  in  the  exifttunev  of  tupracirhital  n<;iiraigiA  »nd  id  blejihaiv- 
iipasm  depending  npou  it.  When  it  fails^  in  many  o&bch^  we  may  exjjecl;  fa¥or&l}l«!«  nwiillii  fnK 
the  coDJitiuit  current  of  uleDiri(;it}\  Cflpecially  in  caaeM  that  are  conui^tccl  with  tt«ttn%^ 
ifirrfngk.)  On  tbe  whole,  however,  eli^otneity  n^eem^  to  pHimise  little  iu  blepbi«tiMqBtt 
i  H^mrdikt. )  Aft  tt  La»t  rvjacirt  in  c*Bt;iii  of  the  Utter  bind,  the  divisioa  of  tbe  afloclwl 
the  ^fth  f^ir  miiy  lie  tried.  It  often  ta  of  rejd  aH^iBtancti  without  causing  tbcii 
of  HenHihdity  in  tbi*  paft  Unfortnimtely.  bowt^ver,  it  in  not  etittreJy  nsrlimble,  sinoe  wtLbtl* 
return  of  Hrn^wt  ion  the  Aj^am  often  rdtun^o,  |^xci«ioEi  of  *  port  cuf  Hie  aefre  iJuca  i^mA  rmitff 
the  Oiiro  any  more  i»3.rtiLin  than  iti  divisioik     ( Oturj'^e, ) 

Spusitiis  confiBtHl  to  rlie  l&fHitftt  fml^tfhrtv  »njtrriorh,%T^  oulj  vpry  rart'ly  obserwA 
Tlicy  appear  as  spastic  iagopiithalmos  (^spasmodic  hare  s-eye;,  that  is,  there  is  a  dmr- 
ing  u[)ward  of  the  upper  lid,  and  a  very  wide  opening  of  the  palpebral  fissure  pro- 
duced  l»y  this.  Th;*  i^ivat  n'>i.stance  which  the  lid  ofTcrs  to  any  external  force  act  in;: 
upon  it.  is  then  very  clianictcristic. 

0.  In  contrast  with  spasms,  real  and  al)S()lute  paralysis  of  the  nuisohs  «>f  theevt-s 
are  tolerably  trcfiiicntly  ol)served.  It  is  here  not  only  the  force  with  which  th> 
nuisclc  contracts,  which  a])pears  limited,  but  also  the  amount  of  nt;  act  ion.  ami, 
therefore,  the  excursive  capacity  of  the  <;:lob('  in  the  course  of  the  muscle  or  jxreiip 
of  nnisclcs  in  «ju 'stion  seems  diminished.  The  disturbance  manifests  itself  v.ithoui 
exception  in  all  innervations,  no  matter  whenc  they  come,  and  bene  •  the  paikt- 
genetic  factor  of  the  hindrance  to  conduction  must  be  sought  in  the  trunk  or  in  the 
branches,  or  tinally  in  the  nucleus  of  origin  of  the  nerves. 

We  distinguish  from  the  80-called  cases  of  insufficiency,  by  which  we  understand  a  8poci» 
of  weakness,  a  minor  amount  of  capal>ility  of  performance,  by  means  of  which  sei»araU'  musdes 
or  jjroups  of  muscles  are  not  in  a  condition  to  satisfy  greater  demands  upon  their  puwor.  \ux- 
ticularly  to  maintain  fixed  positions  of  the  visual  lines.  It  is,  howevt-r,  here  solely  a  question 
of  disturbance  of  innervation,  and  not  of  disease  of  the  muscles.  There  is  a  great  deal  said  of 
insufficiency  of  tlie  internal  straight  muscles  (see  strabismus  divergens),  but  insufficiency  of  the 
external  straiglit  muscles  of  the  eyes  has  also  been  observed,  in  connection  with  a^sthenopic 
troubles  {Kmtp})^  Lorhnj),  and  even  a  simultaneous  insufficiency  of  the  internal  and  extenui 
straight  muscles.     {Kufjrl.) 

The  degree  of  the  paralysis  is  of  course  exceedingly  variable.  The  extent  of  the 
paralyzed  portion  also  varies  greatly.  Undoubtedly,  parts  of  a  single  nmscle  may 
fall  into  a  state  of  paralysis.     Again,  we  frequently  find  groui^s  of  muscles,  anil 
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occasionally  even  all  the  muscles  of  the  eye,  more  or  less  completely  paralyzed. 
Not  very  imf requently  the  paralyzed  reo^ion  extends  far  beyond  the  orljit. 

Paralysis  of  the  muscles  of  the  eye  is  most  frequently  found  combined  with  para- 
lysis of  the  elevator  of  the  upper  lid.  The  result  is  then  the  so-called  ptosis,  falling 
down  of  the  upper  eye-lid,  an  inability  to  elevate  it  sufficiently  and  thus  to  widely 
open  the  palpebral  fissure.  This  affection  also  appears  sometimes  as  an  independent 
disease,  and  then  can  not  always  be  referred  to  hindrance  of  conduction  in  the  nerve- 
trunks  belonging  to  it,  but  occasionally  it  depends  upon  congenital  deficiency  or 
variously- caused  disturbances  of  nutrition  in  the  muscle  itself. 

Paralytic  ptosis  should  be,  besides,  well  distinguished  from  sinking  of  the  lid  as  a  result  of 
increased  resistance.  Such  fallings  of  the  lids  are  constant  symptoms  in  inflammatory  or  hyper- 
trophic swelling  of  the  conjunctiva,  of  the  integument  of  the  Ud,  and  of  the  accompanying  sub- 
cutaneous or  submucous  loose  connective  tissue.  It  is  also  always  found  in  epicanthus  and  epi- 
blepharon,  that  is,  in  congenital  excessive  development  of  the  integument  in  the  inner  angle  of 
the  lid,  which  at  times  goes  so  far  that  the  canthus,  and  even  a  part  of  the  inner  half  of  the 
palpebral  fissure,  is  actually  covered.     {Amrnon,  Graefe.) 

The  ptosis  which  accompanies  myosis  is  also  to  be  remembered  here,  which  has  its  origin  in 
the  obstructions  to  the  conducting  power  of  the  sympathetic  branches  belonging  to  the  organic 
moBcle  of  the  upper  lid  and  to  the  muscles  of  the  iris,  and  which  may,  therefore,  be  described 
as  ptosis  sympathetica. 

Complications  with  paralysis  of  the  orbicularis,  supplied  by  the  seventh  pair,  are 
more  rare.  But  a  paralysis  of  this  muscle  often  occurs  as  an  independent  muscular 
affection,  as  well  as  in  consequence  of  hindrances  in  conduction  to  the  facial  nerve. 
Ijower  grades  of  paresis  often  betray  themselves  only  by  the  inability  to  close  the 
lids  powerfully,  or  to  throw  the  integument  into  numerous  folds,  as  well  as  by 
marked  impairment  in  the  conduction  of  the  tears,  which  may  be  often  removed  by 
slitting  up  the  lachrymal  canaliculi.  In  severe  grades  the  closure  of  the  lids  is 
imj>088ible.  When  the  levator  is  not  in  action,  for  example  during  sleep,  the  palpe- 
bral fissure  remains  half  open,  the  upper  eye-lid  lies  loosely  on  the  globe,  while  the 
lower  lid  generally  stands  off  from  the  globe,  or  is  even  everted.  Therefore  a 
greater  portion  of  the  surface  of  the  eyeball  remains  exposed  (paralytic  or  atonic 
lagophthalmos). 

This  denudation  of  the  globe  is  frequently  borne  for  a  very  considerable  length  of  time, 
without  any  great  amount  of  irritation  being  experienced  in  the  globe  or  its  surroundinga 
Sometimes,  however,  violent  inflammation  of  the  conjunctiva  and  cornea  soon  occur  (O.  Wehir)^ 
and  even  ulceration  of  the  latter,  and  here  it  is  often  difficult  to  decide,  whether  the  lagoph- 
thalmus  in  itself  or  combined  obstructions  to  the  conducting  power  of  the  nerves  regulating  the 
nutrient  relations  of  the  eye  must  be  regarded  as  the  actual  source. 

The  caune  of  paralysis  of  the  facial  nerve  is  doubtless  most  frequently  a  rheumatic  affection 
of  the  sheaths  of  the  nerves.  In  other  cases  an  otitis  media  or  parotitis,  a  morbid  deposit  in 
the  region  of  the  Fallopian  canal,  a  tumor  at  the  base  of  the  skull,  a  morbid  deposit  in  the 
pons  Varolii  or  in  the  central  ganglia,  even  in  the  cortical  part  of  the  brain,  but  rarely  hysteria 
has  been  proved  to  be  the  actual  cause  {lienidikt).  It  is  an  important  fact,  that  in  central 
affections,  the  paralysis  of  the  orbicular  muscle  and  that  of  the  respiratory  muscles  of  the  face 
frequently  occur  isolated,  which  is  explained  by  the  anatomically  demonstrated  existence  of 
two  distinct  nuclei  of  origin,  and  from  the  later  union  of  the  fibres  springing  from  them  into  a 
common  trunk.  No  less  worthy  of  mention  is  the  occurrence  of  relative  paralysis  in  thia 
region.  The  voluntary  and  the  forced  contractions  of  the  muscles  dependent  upon  the  facial 
nerve  often  appear  in  very  different  degrees,  or  may  even  be  alone  paralyzed.     {Jieriedikt.) 

A  i)anilysis  of  both  lids,*  blepharoplegia,  is  always  a  symptom  of  a  widely-spread 
pathological  process  in  the  brain,  and  is  on  the  whole  rare. 
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Convergent    Squint. 

Symptoms — The  affection  is  cTiaracterized  hy  the  excessive  convergence  of  the 
fnsual  lines  [but  only  in  the  binocular  visual  act ;  when  the  healthy  eye  is  covered,  the 
squinting  eye  may  be  made  to  move  freely  in  every  direction^ 

1.  The  faulty  position  of  one  visual  line,  directed  to  the  object  of  fixation,  shows 
itself  in  many  cases  constantly  in  one  eye,  and  the  strabismus  is  then  monocular. 
In  other  cases  sometimes  one  eye  deviates,  sometimes  the  other,  whilst  the  other  fixes, 
and  the  strabismus  is  then  binocular,  or  alternating. 

The  squint  in  pure  cases,  and  especially  in  those  which  have  not  existed  long, 
cannot  be  observed  after  death,  during  deep  sleep  or  deep  narcosis.  When  the 
patient  is  awake  it  becomes  generally  perceptible  either  under  all  conditions  or  only 
in  concentrated  fixation  of  an  object,  when  an  amount  of  accommodation  rather 
above  a  definite  quantity  is  to  be  employed ;  the  strabismus  is  therefore  sometimes 
constant,  continual,  sometimes  intercurrent  and  periodic. 

In  alternating  strabismus  it  often  happens  that  daring  the  fixation  of  near  objects  the  one 
eye  always  squints,  and  during  the  fixation  of  distant  objects  the  other  eye  always  squints ;  or 
that  in  observing  objects  situated  in  a  certain  direction  laterally  in  the  visual  field,  a  certain 
eye  is  always  turned  in. 

2.  The  angle  of  squint  varies  very  much  in  size  in  different  cases,  and  also  in  one 
and  the  same  case,  according  to  the  prevailing  relations  within  tolerably  wide 
limits,  as  more  exact  investigations  have  demonstrated  as  opposed  to  the  views 
hithei-to  held. 

By  the  squint  angle  we  do  not  understand,  as  many  believe,  the  angle  which  ^he  two  visual 
lines  enclose  with  one  another,  or  in  other  words  the  ever-variable  angle  of  convergence ;  but 
rather  the  difTerence  of  the  two  main  angles,  t.^.,  that  angle  which  the  visual  line  of  the  fixing 
and  deviated  eye  incloses  with  the  main  line,  in  fixing  an  object  situated  in  the  median  plane. 

The  size  of  the  squint-angle  is  dependent  as  well  upon  the  amount  of  converg- 
ence necessary  to  the  fixation  of  an  object,  as  upon  the  visual  direction. 

If  a  suitable  object  within  the  median  plane  is  gradually  brought  near  the  eyes 
of  the  patient,  we  in  fact  observe  very  frequently,  that  only  the  healthy  eye  makes 
proportionate  movements  of  adduction  within  the  normal  range  of  convergence,  but 
the  squinting  eye  does  not ;  its  movements  soon  become  very  irregular,  and  finally 
entirely  cease,  so  that  the  two  visual  lines  come  into  an  entirely  different  opposing 
position. 

In  a  lower  degree  of  strabismus,  the  squinting  eye,  it  is  true,  follows  the  fixing  eye  up  to  a 
certain  limit,  so  that  the  angle  of  squint  does  not  seem  essentially  changed.  If,  however,  the 
object  is  brought  still  nearer,  the  squinting  eye  falls  into  irregular,  jerking  movements,  turns 
inwards  spasmodically,  springs  back  however  to  a  certain  extent,  until  it  becomes  fixed  in  a 
definite  position,  and  therefore  repeats  exactly  the  behavior  of  normal  eyes,  when  the  object 
of  fixation  is  brought  inside  the  limit  of  the  natural  range  of  convergence.  The  examination 
then  always  shows  a  considerable  lessening  of  the  deviation.    Thia  is  frequently  even  lexo, 
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nhiirl  lUvUntiMl  lui  «f«l  %i«i»n«  ti«^ttvr,  ^d  thi!  ^ris«ial  1iai«  ef  tli»  ff|raittl»| 
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fa!tU  behiiif(  tlip  point  of  fixatiuu^     In  otiusr  i 
object  ftdvKTicing  in  the  mv(\ijm  p\nntt  mwiitilA  m  TKry  Irri^gul^r^  J^kUkif  ftildn^loK,  ud 
rrmunn  iijiwd  In  ft  c«rt*ln  popition.     Not  tJiitsummanly,  anil  ereQ  ikH  »  Tiii«  in  higK 
itrAlmmnjt,  the  c»|*iMiity  iur  uiirifergijuooof  th*  nqniuting  eye  ia  dmovl  vntitrl^  g^n%  i% 
imvoi&vMy  in  \i»  pQ«ltioiL»  while  ibe  ttilii*t  i^y**  fuUowB  %riib.  convaponilfac  n|it^tgmd 
Urity  Uut  objeot  ftdruieiDg  in  tbe  mctlian  pliuu^.     If  then  the  deviMkfm  il  tM)A  tcKi 
iiif  imticol  si|i|>t*tA  Ui  *qtilnt  only  when  he  n^rdit   rlijit4mt  ohjecUi     I&  tbc 
howvver.  ■«  tbo  obJ4^'l  ftUiirtittitt  iU  dlfttAuev,  the  ]U)^[e  of  A^ai^t  (jiiuixtutiA  m  < 
Iia<0iiae>  veto  nr  ovett  oeg»tiv«i,  niifl  in  Minin  i-ii^ea  thp  eye  ereti  dsriatoi  saddenly.witll 
Mmddenibly  oatw^rdi,  at  k  oettain  dd«tiincw  of  th«  objeoi. 
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fe,  so  tlial  the  fixins  fj^  j 
vhat  hat!kwartl.  Tln-wiu*  i 
i  with  tht*  tnit^H  s  vi  the   1 


In  tlio  mm(\  wny  tlie  %  imuil  dir?*ctjcm  at  the  time  of  e^timiBjitioTi  csert*  on  Ma- 
(»nf^e  111  Kill  *'**'  ^'^^'^  f^f  *^'*'  ftng!('  ni  sifjuhil,  !o  geiienil,  we  may  BJiy  th?it  lonvtTtoi 
till"  yhnnl  pkne^  as  wrll  uit  dm^'tiim  tif  Hie  gknce  towaJtis  thf  nkh'  of  tW  Si|iiiiiin3f 
rrc  incTPAfln  tb(*  atigk  of  isquiiii,  ^vhile  on  tlit?  contmry  elv^*«tiutj  of  the  Tieia! 
plimt*,  And  Ijttt'nJ  diredioii  «f  Uit?  glmit*  in  the  couifie  of  tUt  ftqiitnting  nri^de 
tUitiinisilt  tht*  ei|uint-ttn^l(\  By  ih*?  cJnj)loTFint*nt  of  mora  i^xaf^t  iiiraii^  b  oiin*ida»' 
l>k*  irrt'trnhtrjij  In  tUo  movt*mt.'nt«  of  tlit:  squinting  eye  a*  a  mlt*  mftki*  ite  ip|M^ 
onoi*,  n  ilipprof>ortionatt»  variatiau  of  fht!  devifttcd  visual  linf%  cspft'iallv  in  J^ 
tfxairsivL*  I  no  volutin  ts.  Tl'e  din^flion  of  thi^  glance  toward  i  the  ^Idc  of  thi^  fiiiB| 
t'Vt'  tMami^iuios  snUroefi  in  BGinllor  ftquint-an^haa  to  oomplrlely  mti^k  lin^  n^Bietif 
defet't.  At  tl»f  fiaine  tiaje,  as  will  bu  isiibsequontlj  nhown,  tlif  nion»  rom-rt  porifm 
of  Ih'*  »f] uint ill j^  f ♦ye  to  t!io  object  of  tisaticm  facilitates  the  dfit^^rminiiig  tJi«f  pwl- ' 
lUm  ami  antiitv  of  objwta.  The  pntitiutj^  ahtct  as  a  rnle  soi>n  iKTonir-  fHiiwdoa*  rf 
thiM  ndvJintiij^c*  and  fiiitdlv  accustom  thenirtelvea  by  continued  practice  to » fifj 
|trtiUiar  titisitiim  of  the  head,  eoiTfi3jiondin|^  to  the  direction  and  decree  of  tfci 
sKlQint,  which  often  produces  the  impression  of  a  duninntion  of  tUc  rtrabiaDtt. 
They  turn  the  face  towards  Tin?  side  of  the  squinting  eye,  so  tlial  the  fixuis  fj^ 
drviatrs  fin-wartlft,  Ihf:^  s^quintinir  one,  on  the  contitiry,  aomew 
Hi'M  of  tlu-  nt'i-k  tht-n   <  ntt-r  into  ni  w  a^s<>Hivt(  cj   relation 

I  yi*i.  wlriilj  ofri'i;  h;(n)nr^  so  lirinlv  roittiil  that  rvm  afu*r  opcmrhu'  n  iiiovul '^ftlir 
s(|intiL  Ihi^  uiiitjml  position  nf  [hr  hrtul  do(»?*  not  rriiiriL     iffof/r,  i 

ih\  tlsfWhol(%  Mio  viinal>ilUy  of  th<*  ^(jtiin!  nnnh*  tmly  brt'omis  rrn"  i*vil»nJ* 
Tih  n  th<'  ohjui  to  Uv  ti\wl  by  uninis  of  ii^  poHlion,  rn(iiii'cs  f^rmt  dci^'niii^ijf  i^'^ 
xvi'tXi^my  and  t*\eiirsiv<'  r*itutiim**  "f  iht*  line  of  \I?«ii<ii.  l.>oul*ll<*^  ihi^  i^  only^lt^i^^' 
in  i'\c;'ss  of  wliat  (xciii-s  normally,  in  so  far  as  in  I'unctioiial  int('i:.n{y  cf  tlr  iu»- 
cular  systi'iii  of  thr  eye  the  anirlc  of  convciLrriicc  of  thr  visual  lint-;  oannut  i'" 
b'vond  a  o'ltain  siz  •  and  s'M'ins  to  be  confined  within  so  nuicli  narroW(  r  liiiiiiN  tin 
farth  T  tli"  direction  of  vision  is  removed  fron\  th  '  (  ent t  of  the  binocular  vi-ml 
space,  .hist  as  under  normal  conditions  the  more  ixcursive  dir»(  lions  of  vi>i"n. 
which  limit  and  render  ditlicult  the  ca^y  fixation  of  an  ol)j.('t.  arc  rend  ml  >ui'*'" 
lluous  i»y  eorresoondinij:  movcuK'nts  of  the  head,  so  does  the  |>rr<on  ^tjuintinLMinkf 
u^'*  of  but  a  small  portion  of  the  fnotive  power  of  his  ey*  <.  he  n^aintains  lui'lr'^ 
suitaMe  po-ition  of  the  head  a  ceitain  visual  directi(»n.  whieli  i>  useful  for  tin  \-< 
possilile  co-ordination  of  his  s(piintinix  eye.  and  by  practice  may  abo  ea>ily  he  ni''"' 
tain  (l  Thus  there  is  formed  to  a  certain  extent  a  new  visual  sjiace.  vvithiu  v.lihii 
the  scpiint-anule  vaiies  but  little.  Ihnce.  if.  when  an  objfct  of  fixation  is  il  t  • 
mind  upon  in  this  new  visual  sj)ace.  the  healthy  eye  l)e  C()vered  and  ile-  s<[niiit  n- 
onc   forced   to  direct   its   visual  line  to  tlic   object,,  the  fin>t   imnudiat  ly  deviat(>. 
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and  this  secondary  deviation  is  as  a  rule  equal  to  that  which  the  squinting  eye 
shows,  when  tlie  object  is  fixed  by  the  sound  eye. 

It  in  believed^  that  thin  is  particularly  the  case  in  monolateral  strabismas,  and  hence  this 
form  has  received  the  Bi)eoial  name  of  ** concomitant;  '*  still  similar  conditions  are  also  found 
in  the  alternating  or  binocular  strabismus. 

llie  peculiar  relations  between  the  two  ^nsual  axes  furnish  important  aids  in 
deciding  the  existence  of  a  ftral^isniic  deviation,  its  aflFection  of  one  or  both  eyes,  the 
constancy  and  periodicity  of  the  squint,  as  well  as  the  influence  which  the  distance 
of  the  ol^jects  fixed,  and  their  relative  position,  have  upon  the  occurrence  of  the 
strabismus.  ' 

For  this  purpose,  the  surgeon  places  himself  directly  opposite  the  squinting 
patient,  and  causes  liim  to  "fix''  some  small  object,  which  is  alternately  brought 
towanl  and  removed  from  him,  in  his  median  plane  of  vision,  or  is  moved  in  a 
circle  peq)endicular  to  this.  The  deviation  of  one  eye  then  a})pears  quite  plainly. 
We,  however,  succeed  nmeli  more  certainly,  if,  with  fii*st  one  and  then  another  posi- 
tion of  the  ol^ject,  one  eye  and  then  the  other  is  covered  by  the  hand  or  a  shade. 
If  the  squinting  eye  l>e  covered,  it  will  keep  its  position  unchanged,  as  well  as  the 
healthy  eye.  But  if  the  fixing  one  l>e  covered,  the  circumstances  are  generally 
reversed,  and  remain  so,  so  long  as  the  eye  which,  under  the  existing  circumstances, 
does  not  s<[umt,  is  hindered  in  its  fixation  ^  but,  at  the  moment  the  hand  is  removed, 
the  squinting  (?ye  springs  buck  into  its  false  position,  while  the  other  again  assumes 
the  fixation  of  the  object. 

Exceptions  to  this,  however,  occur.  In  concomitant  strabismus  it  sometimes  happens  that 
when  the  .squinting  eye  has  become  the  one  engaged  in  fixation,  on  account  of  covering  the 
healthy  one — that  is,  after  the  latter  has  been  uncovered — it  retains  its  position,  at  least  for  a 
time.  In  alternating  strabifimus  tiiis  occurs  quite  frequently.  The  squinting  eye  is  in  many 
cases  mechanically  hindered  by  degeneration  of  the  squinting  muscle,  or  weakness  of  its 
opponent,  from  fixing  objects,  or  is  unable  to  do  so  on  account  of  great  amblyopia. 

The  above-descrilx'd  condition  of  both  eyes  is  a  valuable  aid  in  distinguishing  an 
actual  stnibisnms  from  an  apparent  one.  In  the  latter  the  deviation  of  both  eyes  is 
generally  the  same ;  in  other  words,  it  is  symmetrical.  The  position  of  the  globe  to 
the  object  of  fixation  does  not  change,  whether  one  or  the  other  Ixj  covered,  since 
both  eyes  "  fix,''  and  finally,  in  conseciuence  of  this,  binocular  vision  results,  with 
proper  estimation  of  the  solidity  of  objects. 

The  j)robal)le  size  of  the  angle  of  squint  may  l>e  measured  from  the  magnitude 
of  the  ('xeursion  which  the  eye  makes  in  the  experiment  mentioned.  This  is  prac- 
tiadly  of  great  importance,  since  the  amount  of  the  deviation  has  very  much  to  do 
with  the  prognosis  and  treatment. 

On  the  other  hand,  the  reciprocal  position  of  the  vertices  of  the  two  comeao  affords  no 
trostworthy  nieuns  of  such  an  estimation,  unless  the  position  of  Uie  optical  centers,  that  is,  the 
angle  whicli  tlic  visual  lines  make  with  the  long  corneal  axis,  has  Ijeen  accurately  determined. 

This  circumHtance  makes  the  hodometer  or  strabometer  recommended  for  a  measurement 
of  the  degree  of  strahiHmus  of  very  little  practical  value  (A't/.  Af*'y*r),  even  if  the  method  of 
ascertaining  the  vertex  of  lM>th  cornea;,  without  exact  and  complicated  instruments,  were 
more  trustworthy  than  it  is. 

3.  The  mobility  of  the  eyes  is  but  sliglitly  impaired  in  pure  and  not  very  old 
strabismus,  either  in  th:.'  coui-sj  of  the  affected  muscle  and  it)  antagonist,  or  in  any 
51 
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Otbor  direct! i>TL     This  law  i*  witliout  exi^eption  In  tiltemjttlog  fttmRHUius,     In 

Tilonofiukr  fefiuint,  esptfcially  iu  ens^s  of  n  higlj  iirgrw%  thi*  nili?  ba«^  aom^  Uniil«tioni» 
tiiftjimndi  as  the  sum  of  the  tnobUitT  in  ilK?  WJurse!  of  tlit?  ^lumtuig  innsclr,  und  Iti 
iintiigoni>it^  ctarly  or  quitir  nfjprcmcflitjs  the  nomml,  but  tliu  whale  field  af  ibt*  muiifm 
b  II  IHile  displaced  toward  iliM  side  of  thif  difviak-d  mmf4(.\  m  tliAl  on  th(»  Me  rh« 
mobililj  is*  a  little  increiim?d,  but  on  Iht*  opiicwitc  ^ida  is  dliiiiuiwlv.^d  t<^  fl^rt>nt  tbe 
mnut  ttxk'flt  The  reasrui  of  Uii»  lies  in  the  exot-sa  in  powt't  of  tha  sriuiuting  mta- 
cle,  wliieh  is  flpen,  not  only  iis  oppof^ed  to  its  partner  of  th^  c*piK>sito  sid*^,  tnit  iil» 
to  tht*  jiiitJigonit^t  of  the  ^miw  ntdts,     { iJrty0>S\ 

The  rtttsun  for  thi^  litig  in  the  incrtiasi^  Jimcrvntioix  of  the  converging  mu»cl«. 

4*  A  necesearj  coni*equcncc  of  tlif  s^inSnt  in  the  rt?prt?aentntion  of  the  ohjet*!  of  fix** 
tion  upon  point**  of  thf^  retina?  wliich  do  not  correipondj  and  which  u re  vexr  different 
yprierftlly  in  tiie  estiiuate  of  tht*ir  mdth.  Ni^Y^rthelcss  hiuocnlnr  diplopin  ap^i^'aa 
spont^meonaljrotily  vert  excepti<inalJy  in  pare  BtrrtlMi^iniifl  o«nTcrg!?Ji&»  luid  th«iii  ihiriog 
thf?  stnge  of  development,  sinte  the  patitntb  iiutiw!  »  aertutn  shifting  at  thi'  itii^m«n 
of  deviation,  and  iinni(?djatelj  »ft<?rwttrds  n  scpttmtion  of  the  images,  lid*  ^ 
pcamnt-e  \b  moi^over  nlwrays  very  transitory*  fim\  cun  he  very  rareljr  demonBtrstfJ 
on  ueefjunt  of  the  tender  ag«  at  which  CinivtrgeuL  Bfjuint  usually  c^itiiiii^'iK^ 
Wien  thf  }»tmhisiiius  lias  alr*?ady  luicome  linnly  e^tnl  Wished,  even  if  ordj  ia  I 
pericuHr  form,  spont)i»UM>««  djplopiii  is  never  obFierved,  and  artificial  niaDO'iiv^i^iii 
ne('f!saary  to  pniJucu  it.  Somethnes  it  is  siUTleient  to  cnncentnite  the  attinti+m  npwi 
an  object  sitimted  in  tho  direction  of  the  deviating  line  of  visiioTi,  in  ardvr  to  v%vm 
thi^  ^t^ninting  eye  to  perceive  the  corrtf^ponding  phantom  iiiiag^c  of  the  oViject  of 
fixation*  Generally  the  fixing  eye  must  be  covered  with  ooloP?d  glaw*^  wid 
the  iK-st  nre  d:)rk-rrd,  in  oriler  that  thrj  binocub^r  dij^Iojiia  mny  manifest  itvlf  \ 
Thsim  mana^nverB^  however,  avail  only  in  a  certJiin  class  of  cases^  where  a  eim.*tiflt  \ 
monocular  strabisnuis  has  already  existed  for  a  long  time,  especially  when  the  func- 
tional c'ii{'r«xy  of  tlie  central  parts  of  the  diverging  retina  has  already  suffcrt-d  ccn- 
sidc'ra])ly,  without,  liowever,  having  becoin(»  incapal)le  of  perceiving  fpialitativc 
impressions.  When  the  energy  of  the  central  zones  of  the  retina  has  n-maintil 
almost  normal,  doul)le  images,  in  a  constant  monolateral  squint,  cannot  bo  gaimtl 
by  tliose  means,  and  we  suececd  still  less  in  the  periodic  and  alternating  forms  of 
strabismus.     {Alf.  Gra<f(\) 

The  relative  position  of  the  doul)lc  images  is,  under  such  circumstances,  liomo 
nymous,  corresponding  to  the  excessive  convergence  of  both  \nsual  lines  :  v>ht  n  the 
left  eye  is  covered,  the  left  i)liantom  image  disappeai-s ;  and  when  the  right  eye  is 
covered,  tlie  right  disappeai'S. 

With  insufficient  foresight,  deceptions  may  easily  creep  in  in  this  connection,  even  on  the 
part  of  intelligent  putieiits.  If,  during  the  fixation  of  a  8uita])le  object,  the  fixing  eye  be 
quickly  covered,  the  squinting  eye  immediately  directs  itself  to  the  object,  and  the  patient 
thinks  that  the  phantom  image  of  the  latter  has  disappeared.  In  order  t-o  obvi;it<?  these  em^rs, 
the  squinting  eye  muvst  be  covered,  therefore,  very  slowly  by  a  screen  rising  gradually  from 
below  upwards,  and  only  to  half  its  extent,  so  that  the  image  of  the  object,  a  vertical  <itripf  i» 
the  best,  remains  half  in  sight  of  the  eye.  Then  the  deviated  eye  and  its  phantom  image  ilo 
not  leave  their  position,  and  errors  are  impossible. 

The  latL'ral  distanc:'  of  the  double  images  never  corresponds  to  the  degree  of  'l^- 
viation  and  distance  of  the  object,  but  is  smaller,  not  only  in  regard  to  tlie^e  con- 
ditions, ])ut  under  all  circumstances.  (Ah'.  Gni'^t'c,  ScJuC' i'j'jir.)  Its  exi)lanation 
offers,  as  a  rule,  many  difficulties,  particularly  in  unpracticed  patients,  on  account 
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of  the  very  groat  variations,  which,  without  regard  to  any  errors  of  observation, 
may  be  occasioned,  on  the  one  hand,  by  the  change  in  position  of  the  object,  on  the 
tiie  other  by  voluntary  spontaneous  changes  in  innervation. 

Vciy  extensive  errors  of  observation  proceed  from  an  incorrect  and  perhaps  even  varying 
position  of  the  head  to  the  object.  They  must  be  overcome  by  perfect  control  of  the  latter,  in 
default  whereof  every  experiment  with  the  same  individual  and  the  same  position  of  the  object, 
yidds  different  results. 

In  the  variations  of  the  lateral  distances  of  the  double  images  dependent  upon  the  position 
of  the  object,  the  variability  of  the  squint-angle  is  faithf  idly  reflected  If  the  object  is  brought 
gndiuUly  near  in  the  median  line,  the  phantom  images  approach  each  other  more  and  more, 
bogin  frequently  to  oscillate  irregularly,  and  then  suddenly  spring  together  with  a  jerk,  long 
before  they  have  approached  near  enough  for  the  edges  to  touch.  By  a  further  lessening  of 
the  distance  of  the  object  it  not  unconmionly  happens  that  they  again  separate  from  one  another 
ftad  appear  crossed. 

Similar  variations  occur  in  excursive  changes  of  the  direction  of  vision.  The  lateral  dis- 
tuioe  of  the  double  images  and  often  their  inclination  to  each  other,  also  become  different, 
wben  the  visual  line  deviates  in  a  vertical,  horizontal  or  oblique  direction  from  the  median 
fine.  The  double  images  approach  each  other,  when  the  glance  is  turned  upwards,  or  turned 
ew»y  horizontally  from  the  median  line  towards  the  side  of  the  fixing  eye.  In  the  latter,  we 
often  see  them  suddenly  spring  together,  and,  when  the  visual  direction  is  changed  still  farther 
towards  the  same  side,  sometimes  a  new  separation,  in  which,  however,  it  is  generally  ex- 
tcemely  difficult  to  convince  one's  self,  whether  the  double  images  are  crossed  or  not.  The 
double  images,  on  the  contrary,  separate  from  one  another,  when  the  visual  plane  is  turned 
downwards,  or  the  visual  line  is  turned  towards  the  side  of  the  squinting  eye.  It  is  very  pro- 
bable that  these  changes  in  the  lateral  distance  of  the  phantom  image  depend  upon  normal 
oomditions,  namely,  upon  the  difficulty,  increasing  with  the  deviation  of  the  visual  line  from 
the  median  line,  of  producing  great  degrees  of  convergence. 

The  third  category  of  variations  is  the  most  remarkable.     These  are  apparently  not  subject 
to  any  rule,  and  thwart  every  scries  of  experiments  in  the  most  disturbing  manner.     They 
appear  particularly  in  individuals  who  are  examined  for  the  first  time  for  double  images,  or 
who  have  gained  but  little  practice  in  diplopia.     These  variations  manifest  themselves  in  some 
cues  by  a  very  tenacious  maintenance  in  a  certain  lateral  distance,  when  the  object  changes 
its  distance  and  relative  position  to  the  median  plane.     If,  however,  a  certain  limit  in  this 
or  that  direction  is  overstepped,  it  not  imcommonly  happens,  that  the  phantom  image  sud- 
denly and  by  jerks,  makes  a  disproportionately  great  change  of  position.     A  similar  condition 
of  things  appears  in  the  use  of  prisms.      It  sometimes  appears  as  if  tlie  latter  had  loHt  all 
infinence  upon  the  lateral  distance  of  the  double  images,  since  the  latter  does  not  change  when 
We  place  gradually  stronger  and  stronger  prisms  with  the  base  inwards  or  outwards  before  the 
eye.     If,  however,  the  angle  of  refraction  exceeds  a  certain  degree,  then  the  phantom  image 
either  disappears,  or  else  appears  suddenly  considerably  displaced,  and  has  possibly,  from 
being  homonymous,  become  crossed,  and  vice  versa.     In  most  coses,  however,  we  find  in  such 
experiments  a  very  irregular  movement  to  and  fro  of  the  phantom  image.     Its  lateral  distance 
often  varies  during  the  same  experiment,  sometimes  for  a  time  increases  proportionally  with  a 
giradoal  change  of  the  position  of  the  object,  then  suddenly  falls  in  order  again  to  rise,  &c. 
There  is  no  doubt  that  changes  in  the  position  of  the  head  often  exert  a  very  considerable  in- 
finence in  careless  experimentation.     The  chief  sources,  however,  are  certainly  the  voluntary 
correctiye  innervations,  which  can  be  carried  out  up  to  a  certain  limit.     In  fact,  by  prolonged 
practice  in  diplopia,  these  variations  l>ecome  gradually  slighter  and  less  irregular,  and  the 
patients  even  obtain  finally  a  certain  power  over  the  lateral  distance,  so  that  they  can  approx- 
imate the  but  little  distant  double  images  at  will,  or  let  them  even  cover  each  other.     There 
has,  however,  been  founded  upon  this  observation  a  peculiar  method  for  the  cure  of  squint 
without  operation  (Javal)^  which  consists  in  presenting  to  each  of  the  two  eyes  an  object, 
whose  double  images  may  gradually  by  practice  be  made  to  blend.     But  it  has  been  proven  that 
thla  blending,  wherever  it  really  occurs,  is  only  apparent,  and  that  the  double  images  do  not 
faXL  tc^ether,  but  simply  cover  one  another,  and  that  this  usually  takes  place,  in  spite  of  a  still 
very  considerable  deviation  of  the  squinting  eye.     {A!f.  Graefe^  Schweitjyer.) 


SOi  EXPLAI?ATI0X   OF   DtPLOFlA — Bn*LOPXA   AFTEE  -TOS{m)MT* 

5.  If  tln^  liitorrtl  distaneit  of  tho  iltHibli*  hnjig^ie  does  not  DGfTQifMffld  totftt*dL-iT%£ 
of  d*.'vif*liaTi,  t!iis  canimt  hv  as  m*:h  tb^  prnxittiat*?  eauifd  of  tbe  d}|)l(^tiu    Evitr 
thin|(i  indord,  points  Ut  tbo  fiHit  tliitt  the  iKJti-udtfplHtion  of  fbe  ^i|«jtittui^  t*jr.  wliltfi 
wjUkoftTft  in  simiil*?  ubuttiiig  tiff  ui  iUl*  fUhig  i^ye,  U  riUL^nl  atiklj  liv  ihc*  amiriamkilij 
sif*moiidtrjittHl  duKigiJis,  \vliii.'Li  tUc  si|Viltilmg  imist*!^?  iiud  its  £&nti|gonist  naiwiUj  Ba- 
de rgci  in  cild  ftMttt*  of  fttraljtftiiius  ctiuvtfgeiii,  aiad  %  tlierpfore,  bttecd  tiprio  tln'  diF 
pri>jmrlkju,  M'bich  is  develajnd  liftwi^cn  tW  conscioHn  HUiouot  uf  inwn Mtb>ii *iwl 
%yi  aetusd  powrf  of  th*-  Uy^if  rtrfjjildfd  or  degnniTatixl  wpiintiiig  ttiuickv  u.- 
i»f  it«  aiitHi;ft»T)i»tj  whifh  lifin  ^mdiudly  hi-romf  atnipbic.     Every  (*«eritjal  A- 
h^twf^n  the  ditviutitmit  of  ]>rojo(  tit>a,  wldrh  aire  oillrd  ionh  hj  stmUwuuiML  |iiin- 

ttBd  rvwy  one  t>£  tln^e  oist^a  of  tUplupiiL  niust  be  groiii»ed  in  one  and  thr  mm 
CBtcgtiry.  according  Xq  their  natmie. 

Thta  defefltiTo  csonsciousntM  ctf  the  poRtioQ  of  th^  eqrimtk^^  eje  in  ^mm  whem  d^e|wiiftif 
c&«ily  be  virmlueDil  by  fdmply  ubiitting  off  tJbc  lixing  eye,  is  uon^lAHtJy  mauifra<ted  fvj  dii 
fcluctl>  tn  mofiixruUr  viainn,  a«  the  patituts,  when  tbe  uirnAlly  filing  eye  i»  covert,  fcifcftA 
miM  r^ii  r^bjbct  held  l>efurc'  them,  adiI  ibejr  piuH  by  it  tiTWetrd«  tlic  nifle  of  tJb«  astag^Btrtk 
niTi»olL',  vrhp-ti  th«y  4itt«mpt  to  ton cli  it  by  &  mpid  movc'intml  wiih  the  Bngcr, 

5,  Tiie  midn  proof  of  the  depundence  of  Ihf  non-adaptaticm  of  the  <^    '     ' 
ft-thia  opttn  tbt^  incongruity  li(twet?[i  tht*  eonseious  iniionntion  and  tht-  > 
iirC'tkm  ol  th«5  musck«  imcliT  ct:iiiMid(;ra(ion»  lit^  in  tln^  circmnstiinCJt-  tliiit  in  ^j;ii    n' 
tiitirdy  ftiiivilar  deviatioiwi  of  projection  are  eausud  as  well  hy  morbid  chi*K;^<-'.  i^ 
firrifif^ially  bj  a  tenotomy  of  the  nmsclc^     As  an  actual  fact^  tbe  lateral  djj»tjina«^fll 
the  double  images,  Trhich  usually  appear  after  opcj^tioius  for  strablsiiiii-  -    ^^ 
quently^  sometimes  temponirily^  s<imetinies»  £>er&ii!ting  wilJi  the  greatt^L  ^ 
ft^r  a  long  time,  manifests  itself  i\ithout  any  rvliitiun  to  the  actual  poi^itiyii  of  ik 
Sf|Hinling  tye  obtaini^d  Kiy  tlu'  ijfjtmtion.     Under  all  eireunijitiinci'S,  rt  rath-T  c^rrfr 
sjjonds  merely  to  the  amount  of  d  J  f^p  lactam  en  t  buck  ward  itw.^lf.  and  in  caiw*  iti  ifhi** 
Tkire  ;dri'iidy  cAislcd   bclon*  the  upcnitkm   a  di[»loplH,  Ipa.^  il  upon  th+Mm  rljitnii^-it 
ptTptturlriiinc^*  of  tlif  i^ipiintui;;  muscle,  it  i-s  pnfpurtioiird  lu  th*' difft  rriuv T^Wti 
rMwi.iltt  fdJUi  Lin/  fonuiT  phfj^  sind  tlir  pn-si/nt  itdffUJf  of  Ihe  nueliiiineal  aliiliu  vi]h» 
t'uutinni/t  d  nuisi'k'  to  [kibmo  il;-,  \vurk» 

If  Ave  t'xamlne  patients  after  it  tc^notomy,  ^ve  find  thflt  the  flmsble  iina.^*i.'fl,  even  uclitntkrt 
i»  uo  hiKirita.nt^ou&  fliplnpift^  bet'onn^  mftnifL^t^  by  tovtiring  tlie  fixing  e-yr^  much  ea-*i,er  thm^ 
foTt.^  the  tJf M^fiitioii.  tiiid  may  t  veil  hv  of U n   ptrci  ht-d  at  will  witbLiut  any  cxtimiil  fl^sbt*o« 
TIk^v  at  firht  *ihow  the  pn.nie  vnri.ition*  u,"*  licfore  tJie  opera. tion,  ytt  tlie  varintion^  ln-tump  ott^* 
UrOd  niiVTv  hiiiiti'tl  with  constant  exercise,  while  jit  tlii^  KiLTwr.  time  the  will  lu'ain^  ii  wty  n^miit- 
alJe  ill tiiience  upon  tEnj  position  ctf  the  pbAiitam  iiiiJLi,'^f.     The  hittTiil  iliJ^tsuiL-eof  the 'toiiwf 
imai^es  is  always  entirely  changeil  hy  the  tenotomy,  tbe  phantom  imaj^e  of  the  H|iiiiitiiig< y^ 
advances  from   its  former  ]»osition  in  the  course  of  the  muscle  displaced  baekwartl-  by  th-- 
tenot^my.  it  has  a]»|>roached  the  image  of  the  fixing  eye,  or  what  is  URually  th.e  cas^o.  it  lia^ 
passed  considerably  beyond  the  latter,  so  that  the  doul>le  images,  from  being  lionionyniou*.  b^f 
Ix't-onio  crossed.      A  mere  lessening  of  the  former  deviation  in  projection.  ))y  which  tiie  douU- 
imagis  remaiti  honionymous,  is  only  met  with  when  their  lateral  distance  was  jTop^rtioiwlly 
grejitrr  Ix  fore  the  operation,  and  when  the  backward  dis[)lacement  of  the  muscle  j>r.n«^'l  niuc^ 
tt'u  slii^ht,  and,  tlierefore,  i)articularly  in  old  cases  of  strabismus  of  a  high  degree.  \vli<nt'r.c 
o])trative  correction  proved  much  less  than  was  required.     In  all  other  cases  the  douM*  \vi:<v:'^ 
reverse  their  relative  jHisition  to  one  another,  and  their  lateral  distance  a])pears  so  :iiiu h  tie 
gr<  .-iter  nfter  the  operation,  the  smaller  it  was   ])efore  the  tenotomy  and  the  great*  r  tS-  cr.rv^ 
was  around  which  tlie  insertion  of  the  niu.scle  was  displaced  backward.     The  new  actual  ]»e'i- 
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Mon  of  the  sqiiixitlng  eye  is,  therefore,  without  any  marked  inflaence.  In  fact  we  often  find 
entsed  double  images  after  the  tenotomy,  in  spite  of  a  very  considerable  deviation  inwards 
itfll  existing.  But  the  binocular  diplopia,  with  relatively  reversed  position,  and  considerable 
kteral  distance  of  the  double  images,  makes  its  appearance  so  much  the  more  certainly,  when 
the  amount  of  displacement  backward  was  equal  to  the  need,  or  when  even  an  over-correction 
liad  taken  place,  whilst  previously  either  no  diplopia  at  all  or  else  one  with  very  slight  distance 
nf  the  double  images  existed. 

7.  If  now  the  deviation  in  projection  of  the  squinting  eye  can  l)e  laid  solely  to 
the  account  of  a  disproportion  betweim  the  degree  of  conscious  innervation  employed 
and  the  actual  capacity  of  the  muscles  in  question,  the  debated  eye  must  be 
thoroughly  aware  of  its  position,  so  long  as  a  pure  straljismus  exists.  And  so  it 
is.  To  expbun  this  we  may  again  adduce  the  fact  that  double  images  can  never  W 
obtained  l>y  simply  covering  the  fixing  eye  with  dark  glasses  in  more  recent  cases 
of  continuous  sijuint,  but  particularly  in  cases  of  periodic  and  alternating  squint, 
though  they  may  be  sometimes  by  excursive  turning  of  the  glance  and  by  prisms, 
especially  with  the  base  held  vertically ;  but  that  then  the  changes  resulting  in  the 
distance  and  position  of  the  phantom  image  agree  >vith  those  which  appear  in  the 
functional  integrity  of  the  muscles  of  the  eyes,  when  the  object  maintains  the  same 
{>osition,  or  when  ]^xrisms  of  equal  refractive  value  and  similar  position  are  employed. 
(ATf.  Grae/e.) 

On  the  contrary,  the  continual  success  of  the  attempt  to  grasp  at  an  object  with 
the  finger,  the  fixing  eye  being  covered,  furnishes  but  weak  proof.  It  is  also  of  but 
very  little  account  that  the  deviated  retina  of  the  squinting  eye  does  not  remain  in- 
active in  the  visual  act,  but  the  visual  field  of  the  patient  increases  considerably 
towards  the  side  of  the  squinting  eye,  since  it  enal>les  a  perception  at  least  of  objects 
ntuntod  in  the  corresponding  monocular  portion  of  the  field  of  vision,  and  projects 
these  also  in  the  corresponding  direction  outwards,  when  no  material  changes  in 
the  muscle  can  be  assumed.  But  we  should  place  the  very  least  reliance  on  the  cir- 
cumstance, that  by  the  erection  of  a  vertical  screen  between  both  open  eyes,  and. 
therefore,  by  complete  separation  of  the  two  fields  of  vision,  the  deviated  retina  can 
be  forced  in  its  totality  into  participation  of  the  visual  act,  and  then  manifest  a 
correct  appreciation  with  surrounding  objects  throughout  its  entire  extent,  since  it 
admits  of  perception  of  all  ol)jects  situated  in  its  field,  and  j)rojects  these  exactly 
outwards,  so  far  as  it  is  a  question  of  direction.  We  meet  with  a  similar  power  in 
cases  in  which  the  power  of  adaptation  of  the  deviated  retina  has,  without  any 
doubt,  suflFcred  in  a  high  degree,  in  strabisnms  divergens,  after  tenotomies,  even  in 
]>aralysis  existing  for  a  long  time.  It  always  appears  more  evident  that  practice 
enables  the  patients  to  correct  false  projections  by  their  own  judgment  This  is 
very  evident  after  a  double  tenotomy,  and  in  cases  in  which  a  muscular  paralysis 
exists  in  the  only  eye  capal)le  of  vision. 

8.  Binocular  vision  does  not  occur  in  strabismus  ;  the  impressions  of  the  deviated 
eye,  as  far  as  they  come  from  objects  which  lie  within  the  visual  field  of  both  eyes, 
are  not  perceived  by  reason  of  the  incongruity  of  both  retinas,  but  are  suppressed, 
and  this  so  much  the  more  surely  and  completely,  the  less  the  energy  of  the  deviated 
retina  has  suffered.  The  proof  of  the  merely  monocular  vision  of  those  who  st^uint 
lii-s  in  the  universal  defect  of  a  correct  estimate  of  perspective  in  the  falling  experi- 
ment cimducted  with  care.  The  sfjuinting  individual  estimates  the  pei-spective,  in 
which  the  central  impression  of  tlie  fixing  eye  appeal's,  solely  in  accordance  with 
the  amount  of  accommodation  cmi)loyed,  and  according  to  relatively  external  fae- 
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tor*^  according  to  the  pcrsj^ecrtivf,  to  tlie  nrUtion  of  the  ^«e  of  Iht  ium^  pcreemil 
to  tUf^  kmnT-n  sut^  of  tbt?  object,  *fec  VVlitii  ll»:«e  aids  are  a!  lismtl  in  ^uifidnrt 
mnnimt,  tlii^  D*tiinatc  of  thf  dmtancK  of  the  object  is  afipni^iimit4*ly  cunt^-l,  r^j  tkt 
pirngoua  wlio  Brjuiiit  cjiii  occupy  tl»oniHvf»  with  the  fiiit-sl  work.  Wlien,  Lom-itT. 
flueli  mt'jfinii  j*r(^  not  at  Unnd,  aj^  Sn  tho  fjilling  rxfierinu'Df,  the  c^tiitiivle  of  ttie  jier 
wjH^rliyfT  s]>nre  h  vrry  v*iriftlil(%  the  prtticut  is  anlj  aoquaiiitc^  with  thu  alMulotci  iiM 
rplutiTO  diretitiim  of  thu  object  in  the  field  of  risioiL 


In  Gotitm^hcitiaa  tc  tht«,  it  tuu  li£'en  reiceiitlj  cifteo  &8atiit«d  tii&t  tb&  irapreimima  ttf 
•cfulnting  eye  tnciitrajit.'  in  hiteOftUy  tho««  uf  tUo  fijdng  eye^  and  irran  th»t  ater«>wxj|»ir 
may  kxUI  m  ]H^T»tonn  nftmiiM  with  air&biAmna.  Hence  w*  weru  miJaoerl  to  Jiiipiwwe  tha,% 
^ondLttoii  ot  identity  of  both  n^tmAa  wiu^  form«?rL  by  tuettits  of  ^kieh  the  paiiimt  U  ^luLm  Iki 
B«<?  simply  bitiociiliu-ly,  »nJ  to  firoject  oomst'tly  the  objoctn  of  the  oomraon  fi*Jd  of  risimi  k 
dir*fiitUm,  difitimoe,  and  rcipeotivu  po»rtioi5,  ftccordtng  t<i  the  g4»nietric*l  fTfoftortinti*.  (Jl/ 
Oruff^^  Hrhw€i*jff'r.)  It  is,  howeTBr„  evideut  that  in  the  variabiUty  of  the  sqTiuitiii^  im^k,  i 
now  relntioti  of  ideatity  tmntiot  po«»ibly  jiaiiAf;y  th^»e  dematidf»,  rather  thAt  ft  ilifTprsut  n^htuifi 
of  idimttty  would  he  neoGHaajr y  for  c^very  po^tioiv  of  the  c^'eit,  which  U  atj^nrd,  K<»  rcilatba  of 
iiUmtiiy  ciin  be  coiutnicicti  opon  the  banin  of  buiocular  Eiingle  viiion ;  the  binocultr  sh^li 
vistuti«  with  es(;p£Lmty(f  i^tiual  iniagt^N,  liiu  been  long  ^diict*  dcmijuitt^t^^  ftnd  with  eAch  tzudiH- 
duAl  point  of  on^  retina  a  grent  nvimber  of  points  of  th*7  other  retina  most  thni  lj«  id«iili£ei, 
A«  if  TereraecL 

In  addition,  w«  concltide  that  thoiw  obKermtiooa  of  an  inCFBaae  of  the  ceiatn]  icnpiwEiJanff  ^ 
the  fiicifig  eye  by  the  nquintiiig  <?y«,  km  wcU  ms  the  ohvervntions  of  ttereoHopTo  viM£*ix,  ctrtu^F 
depend  U|;joti  a  «elf -deception.  In  fact  int<^11igent  fiatlent^  co  far  a»  we  c^n  exaToIn^  nuvIi,  And 
no  difference  in  the  diatiiicstTiani  of  iierceptionfl  gal&^^il  from  &  fii?ed  object,  whesa  we  pi**'*,  na- 
known  to  themn,  il  screen  before  the  dcinnted  eye.  The  sHLtne  holdit  good  also  in  exprrU]]4>vti 
with  i<t^»rceAcope^  It  can^nut  be  d«»ni«^d  that  fierfiotin  who  pquliit,  by  greftt  attc^ntkjii,  k«  tiw 
obj^tft  of  the  firld  of  vision  in  pempeptivc.  Still,  putientu  witli  one  ere  do  not  erfeo  mf«  tU 
thcuf  ninmltanbuua  visual  imprcfiKionfl  to  one  and  the  tiinie  surfoot^  bat  are  able  to  c«titii»l«  til)i< 
I^erspeetivo  diKt«iic<js  very  well  within  certain  limitfi  f roJU  the  ditiifiion  of  light  and  ■l3i*^«w 
fcon^i  the  perspective,,  iSrc,  and  no  lesw  to  form  tk  well -drawn  etezeofioopio  avtrfAoe-Agiirr  Mi^lf 
hy  meanR  of  nu'iitjil  jippreeinUotiH  It  fLppt'tiris,  howev<;r,  htrc  ako  that  covcriojf  thy  f»cul»t  ucf 
the  fttt^rwrncijipL^  correajiendiiif;  to  the  deviated  eye  by  no  meituftalterti  the  percepttonof  «ohciitr. 
wliinti  \^  ctTtiiiuly  i>rovcil  by  the  faiet  thiit  here  only  muno-.-nlar  Ti^ioti  furi]i*he?i  thi^  fuJ" 
Btratum. 

\).  Tilt'  ability  to  sui)pi\'.ss  an  ima^r  i>  liniitfil  to  the  ci  iiti-al  i>ai-t>  of  the  d  viat  d 
retina,  and  that  is  to  that  region  whicli  futnisliis  the  ni(»t  i)o\V{TfMl  inipi.  s.>i(»ii,>  ;:ii«l 
piv-e-nuncntly  cliains  tlic  atti-ntion.  In  altci-natinu' ^tl•al)i^nnl«^  it  f'alK  v,,]n-  tiinrsii|''tii 
one.  sonit'tinu'S  npon  the  otlicr  sidi',  accordini;"  as  this  or  tliat  eye  is  (in|)l<)ynl  f«  r 
fixation. 

This  region  of  fiiippression  can  be  distinctly  (k-monstratod  hy  placing  j>risiiis  bvf'trv  t'r.t 
pqniiitinnf  oyc.  Doultle  images  then  ap]>car  only  when  the  retinal  iniaire  of  the  oh'McX  Hm  li> 
<U>place(l  l)y  tlic  prism  Ix-yond  a  certain  limit.  Usually  \vc  o)ily  ne«><l  wtuk  ]lri>^^l<^.  v-L-nt  • 
base  is  turned  upwards  or  downwards,  hut  if  the  base  he  turned  inwards  or  outwards,  wrnrvi 
very  strong  ones. 

Hitherto  it  has  not  l>een  i)ossiMe  to  detine  the  reiiion  ()f  sui>pres<inii  in  ])i-''ti  n 
and  si/.c,  not  to  form  laws  for  its  extension  inindixidual  <'ases.  At  miy  ra'e  .  it  d  '  • 
not  e\t(  nd  beyond  tin'  eonnnon  visnal  tield  of  l)oth  eyes,  whicii.  ),v  i\  avnii  .w  tii' 
deviation,  has  natnrally  h.-eonie  \-ery  difTei'ent  from  the  norneil. 

1(».  lVi-hai»  tlie  ri'irion  of  snpi)ression  coineith-s  with  th  •  .•(  Lii<'n  of  e'nt!;il  ;hm- 
tie  -ia.  which  ran  vej-y  p'nei-ully  he  demonstrated  in  old  casi  >  ,»f  <tiMl>i>!nu-.  ;ii '• 
Avhieli.  witliout  donld.  is  to  he  referred  to  anopsia.  /.<\.  to  a  tor]>idity  of  ili-  MnVi 


CENTRAL  AN-ffl8THE8IA — VOLUNTARY   SQUINT.  807 

\  caused  by  a  permanent  functional  incapacity,  since  the  material  cliangi  s 
ire.  as  a  rule,  wanting,  and  systematic  exercise  in  ^dsion  of  tlie  squinting  eye  miiy 
again  increase  considerably  the  functional  energy  of  the  anoptic  elements,  or  even 
bring  it  back  to  the  normal  standard.  This  anaesthetic  region  varies  exceedingly  in 
«xtent  and  form  in  different  individuals.  Its  limits  ai-e  often  very  indistinct,  l)ut 
■ometimes  we  meet  with  cases  in  whicli  it  is  sharj^ly  defined,  and  a  stellate  figure  is 
•een  as  a  wreath  of  radiating  lines,  because  tlie  central  portion  remains  invisil)k'. 
Tlie  acuteni^ss  of  vision  increases  within  the  anoptic  region  tolerably  unifonnly  f re  m 
tbe  centre  towards  the  peripliery. 

Exceptionally  cases  of  real  amblyopia  are  found,  as  also  central  interrnptions,  which  compel 
tbe  patients  to  fix  excentrically  in  monocular  vision. 

The  sapposition  that  the  central  anaesthesia  of  squinting  eyes  precedes,  as  a  rule,  the  dc- 
▼elopment  of  the  squint  is  refuted  most  positively  by  the  circumstance  that  anoptic  regions 
are  a  r^vilar  occurrence  only  in  cases  of  old  squint,  and  are  almost  constantly  wanting  in  the 
fini  stages  of  the  affection,  particularly  in  periodic  and  alternating  squint. 

11.  Tlie  correct  adaptation  of  the  squinting  eye  ni'oessiirily  presupposes  the  com- 
plete consciousness  of  the  position  of  the  deviated  retina  in  space.  Consequently 
the  deviation  can  only  be  th(;  result  of  a  voluntary  spontaneous  innervation. 

This  assertion  will  at  first  appear  strange ;  still  we  should  not  lose  sight  of 
the  fact  that,  so  long  as  there  are  no  mat<*rial  changes  in  the  muscular  sys- 
tem, the  deviation  disappears  in  death,  in  deep  sleep,  and  in  complete  narcosis. 
Moreover,  the  influence  of  voluntary  innervation  upon  the  convergence  of  persons 
afltectcd  with  squint  may  be  demonstrated  with  as  complete  certainty  as  upon  the 
direction  of  the  visual  axis.  At  the  commencjment  of  the  affection  it  generally 
8nfficL*s  to  call  the  attention  of  the  pati(»nt  to  his  squint,  in  order  that  he  may  imme- 
diately correct  the  deviation.  If  we  su])ject  eases  of  periodic  strabismus  to  exami- 
nation, we  find,  as  a  rule,  in  every' individual  ciuse  a  fixed  distance,  up  to  which  an 
object  situated  in  the  median  plane  can  be  ])rought  near  to  the  eyes,  without  any 
deviation  occurrin*.^.  Up  to  this  distance  the  convergence  is  j)erfectly  proportioned, 
and  binocular  simple  visi(m  witli  direct  perception  of  perspective  takes  place,  and 
hence  no  errors  occur  in  tha  falling  experiment.  If,  however,  this  dlst^uiee  is  fur- 
tiier  diminished,  the  squint  immediately  api)ears,  as  one  eye  suddenly,  with  a  jerk, 
tarns  inward  a  certain  distance.  There  is  now  an  end  to  binocular  vision,  and  the 
estimate  of  perspective  solidity  is  only  based  more  upon  tlu^  consciousness  of  tlie 
amount  of  accommodation  em})loyed  and  upon  extc^mal  aid.s.  Moreover,  tlie  con- 
vergence, with  further  aj)i)r{)ximation,  of  the  fixed  object  remains  the  sjiuie  as  in 
perman  *nt  convergent  strabismus.  Up  to  a  C3rtain  limit  tlie  main  an^*! »,  /.''.,  th  * 
angle  which  the  visual  lin?  of  the  deviated  and  of  th.3  fixing  ey;*  encloses  with  tli » 
main  line,  is  proportional  to  the  shortening  of  the  distance.  If,  however,  the  olncct 
passes  beyond  the  limit,  the  deviation  b  'gins  to  become  irregular,  and  thi*  sriuint- 
angle  gradually  to  decretise,  as  the  action  of  tli?  squinting  muscle  becomes  insuf- 
ficient. 

The  de^^ation  which,  in  cas^s  of  periodic  squint,  makes  its  apj)earanco  l)y 
approximation  of  the  object  to  the  main  line,  is,  without  doubt,  connect  d 
with  the  amount  of  aeeomuiodation  necessary  to  fixation  of  the  ol»jeet.  If  the 
increjusing  n?c?ssity  for  eonvergonce  were  the  eau^e,  th(»n  prisms  must  exercise  a 
perceptible  influence  upon  the  squint,  which  is  not  the  ease,  in  so  far  as  by  their  use 
the  distance^  of  the  object  of  fixation,  which  does  away  with  the  deviation,  remains 
entirely  the  same,  i.e.,  is  not  removed  by  prisms  with  the  base  inwards,  and  is  not 
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Hroygbt  nt'nr  by^vriauis  with  the  base  outwnrda.  Oathe  «?o!iimiy*  imwPTft,  E  fifj 
t!oii8ideml>k  mfluoiidug  of  tUJFi  limit  of  hinocular  visum  upiH^t^  l»j  th*ft  ltte«l 
sphrrit^nl  gby^c«s,  whicJi  incnmse  or  diminish  the  necpsHitt  for  af!Ciiiiilii04kll«& 
Concnvc*  gltt«^^,  whiclx,  by  imcltiinjsfcd  distance  of  the  t*lij<*ct,  irtcj'eaprv  tJ^Mi  iilili<!iDl 
of  ui't*nnnn<Jdutifm  ot*tH*saary  for  di^stinct  vision^  rpinovc  the  \\tii\th  fif  bi»»nilar 
vision  In  n*kititm  to  its  refractive  ndue,  and,  undt^r  $rnnf  cipnil»**j«iocs,  otUicUhi 
deviation  to  Hp]>eHr  even  wlu^n  looking  at  Ti?rT  distinct  ol>ject».  roiivcE  gUu^e^n 
the  c^ntnirjr,  which  l<?i«on  th«  necessity  for  accrimmodation,  and  eTcn  ftmtnl  it,  i^ 
prosiiuftte  th<?  limit  of  binocuUr  vi>dori^  or  allow  it  to  coincide  with  thcnqnail 
limit,  so  that  binocular  simple  vision  takes  place  everyTf  here,  so  far  tiS  Um  h  pw 
ftfble  m  til*'  normal  cundJtioa* 

TUh  sii^n'icci  rendered  hy  oonvex  glasses  wliith  le3SSf*n  the  ne<;essdty  for  ftct'orom* 
dation^  mortiover^  is  not  limited  solely  to  cases*  of  periodic  s^piifitt  btjt  rxlitulsis 
genf^ral  to  csi^^s  of  convergent  strabisiTius  which  have  bceoints  jK*nnMiii^ot,  in  "^lipfpo^ 
of  the  fact  that  in  these  also  the  deviation  U  maintained  ftcjldy  by  tUo  utunt^n^ftel 
nccf^ity  of  certaiji  nmonwta  of  acconuntidation,  Bo  far.  of  Qt^urwe^  m  tuolBM 
chantrt^  in  the  mits^ular  system  do  not  q^sI.  in  other  words,  ivlico  tbe  dariilldl 
di'pends  ii(ilf ly  npon  the  innervation  for  the  squint,  ^uch  cjisi'4  of  |M.xin3itiefil  galfc 
nin^  may  Im  in  fact  almost  always  correc  ted  hy  convex  i^la^i.'*  r>f  dt'fitiil^  rt«fr*tllfi 
value,  und,  to  a  ccrtidn  extent,  changed  in  the  [H'ri<.»dic  furoi.  If.  frtJin  suiKMif 
&n't*nil  convex  glasses  which  correct  the  stmhitimuft,  wc  cho*ic  tin*  wcnku^t*  we  finJ, 
aa  a  rule,  that  con-ect  binocuUr  fixation,  with  direet  |ierreption  nf  Holiiiiiy.  baiilj 
pofej^iblo  up  iti  a  cert^nn  bmit,  Imt  that  this  limit  approueh*^  the  eye  with  the  iDcrrM 
of  the  refractive  valae,  and  finally  coincidt*  with  the  nonnal  one^ 

Un  tlie  wiiole^  we  einn  wjy  thjit  the  amount  of  iiceonimndation,  wbicli  fb^-n  &w%j 
"vvitli  the  deviation  of  tiic  sqninlin^  eye,  is  in  different  patients  tery  variable^  wttte- 
times  very  hiirh,  sometimes  very  slight,  even  almost  zero,  sotliat  tiie  patienr,**.  diirins 
their  waking  hours,  must  continually  squint.  In  the  si)ecial  case,  however,  it  i> 
sometimes  tolerably  fixed,  in  so  far  as  the  deviation  only  api)ears  and  remains  when 
the  latter  ovei-steps  a  certain  limit. 

In  so  far  now  as  the  introduction  of  a  certain  amount  of  accommodation  is  » 
voluntary  act,  the  deviation  also  ai)])eai*H  as  the  result  of  a  voluntary  act.  Li  order 
to  avoid  confusion,  we  must  well  distinguish  between  spontaneous  ami  j)erffCtlT 
voluntary  movements.  It  is  only  the  collective  coordinated  movement  compre- 
hending the  deviation,  Lc.,  the  innervation  of  the  muscle  of  accommodation  n«^oes- 
sary  for  distinct  vision  of  the  object  and  of  the  muscles  of  convergence  comhinetl 
with  one  another,  which  is  voluntary,  but  not  each  of  these  varieties  of  innerv-'ation 
for  itself ;  if  an  impulse  of  the  will  of  definite  strength  is  brought  to  bear  ujjon  the 
musele  of  aeeommorlation,  an  innervation  of  definite  amount  affects  uninterruptedly 
the  museles  of  convergence,  without,  however,  spontaneous  corrections  within  eer- 
tain  limits  being  exeluded,  as  the  range  of  relative  accommodation  and  convergence 
in  the  normal  conditic^n  attest,  but  in  persons  who  squint  the  variations  which,  in 
the  first  experiments,  give  the  lateral  distance  of  the  double  images. 

In  ])ersons  Avho  sr[uint,  degrees  of  accommodati<m  of  a  definite  amount  are  co- 
ordinated, not  with  Corresponding  but  with  excessive  degrees  of  conv«Tg(nce:  and 
this  is  exi)lained  l»y  the  fact  that  forced  amounts  of  convergence  with  a  sumnder 
of  the  binocular  visual  act  bring  with  them  a  consideralde  increase  of  the  maximum 
refraction,  and  consequently  a  diminution  of  the  amount  of  accommodation  nea-ssary 
for  a  definite  distance. 
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Wo  always  regard  the  near-point  as  the  shortest  distance  at  which  clear  and  dis- 
tfairt  binocular  vision  is  possible,  up  to  which  tlie  refraction  and  the  angle  of  con- 
Togcncc  increase  proimrtionately.  Still,  the  convergence  and  refraction  liave  here 
Tij  no  means  reached  the  maximum,  for  a  forced  inner\ution  rather  admits  of  a  still 
itRmger  inclination  of  the  visual  lines  towards  one  another  and  a  further  increase 
of  the  refraction.  But  the  increase  of  the  angle  of  convergence,  and  that  of  the 
•coommodation  inside  the  near-point  coordinated  to  it,  is  no  longer  proportional, 
but  the  latter  drops  perceptibly  behind  the  foimer,  and  a  disproportionately  large 
increaflc  of'  c<mvergence  is  needed  to  increase?  the  refraction  to  a  certain  point.  The 
distinct  vision  of  an  object  situated  within  the  binocular  near-])oint  i)resup])08es, 
therefore,  the  surrender  of  the  binocular  visual  act.  If,  under  such  circumstances, 
the  near-point  is  l>rought  near  the  eye,  and  thus  the  range  of  accommodation  in- 
creased, a  diminution  of  tlie  amount  of  acc6mmodation  evidently  results  which  is 
necesBary  for  the  vision  of  any  object  situated  within  the  distinct  visual  range  ;  the 
excessive  converg(?nce,  Le,,  the  deviation,  a})peai's  as  a  means  to  facilitate  the  work 
of  accommodation  by  a  surrender  of  the  binocular  visual  act. 

An  czvnple  will  explain  thii.    A  certain  occupation  requires  a  distance  of  the  object  of 
10  inches     An  cmmetrope  with  the  range  of  accommodation  j^^  =  ^  will  need  in  addition  an 


of  accommodation  q=-=-,'\,-,  since  the  relative  accommodation  ,4  =  1^—0:  for  that 
dittance.  With  hypcrmetropia  -j^j  and  a  range  of  accommodation  j[,  q=5,  since  here  ^5^=-^,— 
(_^j)r=J,  If  this  hypermetrope  were  able  by  excessive  convergence  to  bring  his  near-point 
from  10"  to  6.66",  his  range  of  accommodation  would  appear  f^zr  J,  and  consequently  a  quota 
of  accommodation  q=|  would  suffice  to  accommodate  for  10". 

Causes  and  Conrse. — The  moat  frcipicnt  cause  for  convergent  scjuint  are  occu- 
pations which  require  the  employment  and  maintenance  of  a  great  amount  of 
accommodation.  Hence  convergtint  8(|uint  is  freciuently  developed  at  a  very  early 
age  in  children,  whose  attention  is  oft^'n  and  continually  attracted  to  small  objects, 
atuat4.Hl  m^r  the  eyes,  to  whom  picture-books  and  similar  j)laythings  are  offered 
for  amusement,  which  demand  clear  and  distinct  vision  at  short  distances.  As  a  rule, 
however,  convergent  squint  first  makes  its  appearance  at  the  commencement  period 
When  childn'n  go  to  school,  when  the  children  are  oomjx'lled  for  hours  to  read, 
Write,  and  perfonn  similar  orcuj)ati()ns.  In  accordance  with  this  fiwt,  therefore, 
^rabismus  convergens  ai)pears  in  a  nmch  higher  j)ercentage  of  cjusi's  in  city  cliildrcn 
'ban  in  the  ofTspring  of  villagers,  especially  of  those  countries  that  attach  little 
>r  no  imi)ortance  to  school  education. 

Everything  that  increases  the  necessity  for  acconnnodaticm,  also  increases  the 
endency  to  scjuint.  In  so  far,  insufficient  illumination,  dark  rooms,  bad  care  of  the 
^hild  during  th<?  occupatitm,  etc.,  may  favor  an  occurrence  of  the  strabismus.  Not 
P'ery  uncommonly  the  wearing  of  too-strong  concave  glasses,  or  the  employment  for 
Hear  vision  of  concave  glasses  suitable  for  the  distance,  becomes  from  the  same 
reason  the  cause  of  strabisnms  convergens  in  myopes.  The  same  holds  good  of 
opacities  of  the  dioptric  media,  particularly  of  the  eome:e  of  ])oth  eyes,  in  so  far  as 
they  diminish  the  acuity  of  vision  considerably  and  force  the  ])atients  to  bring  the 
objects  nearer  to  the  eyes,  in  order  to  a  certain  extent  to  gain  distinct  perceptions. 

Direct  obstTvations  have  no  less  established  the  fact,  that  a  paralysis  in  the 
region  of  ramification  of  the  oeulo-})upillary  portion  of  the  third  pair  of  cranial 
nerves,  as  occurs  partly  independently,  i)artly  united  with  paralysis  of  the  motor 
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mnackis  of  the  eycft^  and  as  sometime  apjiGaii  In  consequence  of  (lt|>hlhmt!* 
faiieiuni  (BoHtUn^),  not  very  uufomnioiily  lead  to  convergent  »(jnitit.  Und*t  «iidi 
ex  lifting  circu  Distances  Ibe  sinibisiwuj*  *ihvays  dcvtlopi  ifM'lf  fllirinsr  th*^  cxi*t«u^w  of 
tlu'  pi\ralyi^i«,  Wien,  bowevt^r,  tin/  limcn'Mtloo  ki  H^iuint  is  odci*  artniin^d  imtliU^Ti- 
rootH:!  in  practice*  it  never  disappeniiij  vwi)  \v\ui\  t\w  unginn]  jiamlpift  liai  Vwa 
cim^d,  find  there  ia  no  h:in^er  any  neet^ify  for  the  enijiloynient  of  hifgan  amtmait^  of 
accununudation. 

It  IS  itKirertver  an  old  ohsftrvatioti  tiutt  (^onvcrgcnit  squint  is  c^si^lT  dL*vi!loj»«l  in 
cMMnen  aft*?r  myvre  const ituiiona!  di^oitUjm,  whicJi  dhninisU  thi?  mngn?  of  ueofOh 
modtitiun  very  conrnderahly.  evi?n  thcmgU  nit'My  tomportuily.     i^ArlL} 

A I  thc^  head  of  thesi?  conditions  whicti  ii4cn?ii*^«7  ihv  necessity  for  tttx^uoinioiUllflir 
and  wliich  therefore  dispose  to  conver^nt  squint,  sl^ioths  iiaUirHllv  hy|*f'rui*.inifili. 
In  fAt'l,  thf?  largest  number  of  thtwe  jK'rtH^ns  aJTeeted  with  eonvrT*^^nt  4i)iihit  m 
by]>frnietropic.  It  is  very  pniil  ^ablj.^  that  it  ia  nut  so  much  tlie  hyiK^tnii*troi»l*  ^mt» 
as  rather  the  hypennetropia  in  connection  nith  a  r^hitively  slii^bti-r  ranst*^  of  n^^m 
modntton,  wliieh  k  th»^  actual  fAtaiidard*  Whil^^t  hi  younif,  non-&qujnTinj»  Ujpfl^ 
metropesthe  range  of  uccomiinHhiHon  ap]>eai^  very  fn.qu'?ntly  very  itioeh  hir4T»»fli 
«o  that  even  tJie  fine^st  work  can  he  aec{fniplj?<hed  without  any  pa^rtiruUr  e^fToft;  k 
eti«inting  Uypermetro|n^  even  wtien  the  error  of  refmctiou  Is  v^-xy  modi-J^if  k 
dt*gi^*v,  we  meet  V4.'ry  frt*qunntly  witii  the  maiitlity  t<i  detupher  t!n*  ftnc'st  numkwtft 
Jm*ger'»  iyiH%  thr  range*  of  jjct*i)mniodation  ii  Imt  litth?  or  uut  (it  all  iitcr«ii»d,  wi 
fiometiiufi  b  tvtm  below  the  nieilium  ntnount 


Am  cms  <OO0  pa^ticnta  AtrsrhlfitDaB  iijtemni  wm  fcmnd  In  tonewbtt,!  mor^  thAo  *^-  ind 
ftll  the  hyiHrrtinftrnpc-'!*  in  stsmtwhiit  more  thnn  IG',  Among  84  fk^riHin.?  ^ith  ot>nv*fr;^eTit  *i^ai^ 
there  were  Wl.24^*jf  hjrpermotropeii,  *xid4/tMi-  of  tnyopeiii  2.47;  of  emmet  rope«^  andfV*"'^ 
opiiteiti&a  ot  ttie  dioptric  metUa.  The  refraction  wa«  not  naniincMi  in  7.4(*^^  Anmnjj  fA  hT^i- 
me tropes  theru!  were  ilt^,  or  moro  tlmn  |  tjf  thf  irifliTirhtals,  whojie  rtfraction  varknl  l>etw«B 
iJifi  —  jV,  in  II  the  refmctitjn  was  — /^  atui  midtrr,  ii(  (lit  wftH  — ,i,-  and  over.  Tht  tii|r^ 
dct?rt*i'  ivns  ~\^  Among  thnsie  cahi^iii  <jf  str&bittmna  unitcil  with  myopin  tliere  was  *Hnt,  '■ba* 
refr?iL-tion  (njimintuil  to  |\  „  anotlit-r  with  oirciiLar  Maphyloma  po^ticum  antj  macula' w»ra». 
wiiem  the  rt'fmction  wiw  7-  Acoording  \<s  another  account  there  wore  among  t^Jil  hjp*rnit&^ 
pic  ehildrini  \^\^^  or  more  than  5(1,  ^vho  ^qninted,  and  among  ihtise  thero  were  1*.5  with  bypff- 
mi^tropia  yiVi  — /^i  60:^  "with  hypt^tniotritfiia  ^g  — ;'„;  10. fh  with  hypermetropia  1^,— |-  ^ 
increase  itf  the  jwreentagc^  aecfirflhi^  to  tlie  a^  and  tho  years  hitherto  spetit  in  cehool  1* 
observed  otily  in  ttie  elementjiry  and  Yillago  school f*^  hut  not  in  the  middlo-P*t;bi>ob^  gixU' wiflA 
Hrt-^cho(j]i  and  ptjllei^'cs. 

In  gtt^nerfil  it  ia  tha  medisuu  degrees  of  h y perm t tropin  wldeh  fumipb  the  lsitgr*t  contii^at 
of  CriTicn  of  ii|i]iiit.  It  ndght  thcr^'fyre  appt^tir  in  hijjh  (tt^grees  of  hy|iormetrQpia,  in  wbirh  Hfc 
uecesjiity  fur  accommonilation  !£«  Atill  relatively  iiicre.Fl«ed,  m  if  the  in(.diTi».l!on  to  aqixiiili  ■ 
diieet  e^intradicition'  to  what  han  been  ftwfiprted,  were  nlifrhter.  Wp  shotiUi  uot  here  kowFTir 
overlook  the  fftct,  that  high  dt?ffreey  iif  h\~[ierm*?tn]pia  do  not  freijueutly  ooc-ur  in  tJjililii»fli 
where  Lhe  MLinJle  inynhitioii  does  not  yet  coneur  with  the  i^hortt^nttl  combiioti  of  the  tall,  niii 
therefure  can  only  f umifth  a  small  percentage.  If  we  woidd  lirinij  more  proniinently  fofwsfd 
tht:  rHfttion  pfT  ectnt.  of  tlie  ^qoinbing  and  non-pquintilif^  high  di^j^retr^  of  hyjiermeir^fo*,  t^ 
result  Wdiihl  prnhiililv  appear  very  rblferent,  W'li'  Khnuhl  niorti^ver  recoUei?!,  th*t  in  det^ima- 
mjT  the  degrt*e  of  the  hypermeirM|iia,  it  w.  genornlly  the  mtmift-^frt  iliBtJi4ice  of  the  f nj-pf^litt  li^ 
cot  the  aetoal  motit  extreme  di^tanee,  whi(  h  is  me:ii*nred,  and  that  durinj;^  ^Jthi.Hd-Utne,  wto 
tbfi  ehiklreii  niLiHt  aceoiniuiHlale  %  ^^vAt  dejtl  aud  continoidly,  -^viy  eon^iderahlt  differmcisii 
tho  re  fraction  are  eonei-alrd  hy  the  incrratte  in  eolivesity  of  the  lens.  We  itiay  thttrfiffi 
unconconiedly  assume,  that  many  cuses  of  a  medium  degree  of  hypermetropia  coinl'infd  «iiifc 
stral)ismnH  may  really  be  reckoned  among  the  high  degrees,  and  as  such  have  eauseil  the  oariy 
appearance  of  convergent  squint.     Since  the  squinting  deviation  frequently  apf>€ars  long  Wfort. 
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and  M  a  role  at  the  commencement  of,  the  school-life,  an  additional  increase  in  the  refraction, 
and  even  a  considerable  increase  in  the  range  of  accommodation,  can  no  longer  prevail  on  account 
of  practice  and  the  consequent  hypertrophy  of  the  circular  fibres  of  the  ciliary  muscle. 

It  can  never  be  denied  that  a  large  number  of  cases  of  a  high  degree  of  h3rper- 
metropia  maintain  the  binocular  act  of  vision  in  spite  of  intense  accommodation, 
and  that,  vice  versft,  convergent  squint  is  developed  often  enough  in  individuals 
who  under  the  most  favorable  conditions  are  occupied  ^vith  small  objects,  which 
require  to  be  brought  near  tlie  eye.  Hence,  still  other  circumstances  must  take  part 
in  the  pathogenesis  of  convergent  squint,  and  tlius  account  for  the  fact  that  in 
different  individuals  very  different  amount  of  accommodation  produces  the  inner- 
yation  to  squint 

In  this  respect  certain  abnormal  conditions  are  first  to  be  considered,  which 
render  the  common  visual  act  less  valuable  or  even  destroy  it,  since  they  merely 
allow  indistinct,  distorted  or  cloudy  images  to  appear  upon  the  retina.  To  this 
cat^fory  belong  great  differences  in  the  refraction  of  both  eyes,  monocular  abnormal 
astigmatism,  and  particularly  opacities  of  one  cornea.  The  influence  which  such 
conditions  exert  upon  tlie  development  of  squint,  appears  in  fact  not  only  in  their 
relative  frequency,  but  also  in  the  circumstance,  that  as  a  nile  the  eye,  wliich  is  of 
the  least  use  for  distinct  vision,  is  the  one  which  is  subject  to  squint. 

[:  Tlie  greater  or  lesser  facilty  ^^^th  which  different  individuals,  even  under  normal 

fj      conditions,  l)ring  al)out  tlie  innervation  for  excessive  convergence  and  suppress  the 

I     incongruous  images  of  one  retina,  is  of  very  great  importance.     It  is  evident  that  a 
great  development  of  this  ability  must  favor  very  nnich  the  appearance  of  strabis- 
mus, but  that  its  al>8ence  must  render  the  develoj)ment  of  a  squint  very  diflicult,  or 
even  make  it  impossible.     Besides  this,  this  facility  may  be  gradually  increased  by 
continuous  exercise,  and  consequently  the  conditions  for  the  squint  take  on  a  more 
i      and  more  favoral^le  fonn.     Li  agreement  therewith  the  stra})ismus  is  at  first  always 
;.      periodic,  intercurrent,  and  only  appears  when  greater  amounts  of  accommodation 
^      are  called  for.     Gradually  however  the  patient  squints  more  frequently,  the  devia- 
tion follows  more  and  more  easily,  until  finally  it  becomes  permanent,  since  even 
very  small  amounts  of  accommodation  are  only  brought  f  on;\'ard  and  maintained  by 
the  aid  of  the  sc^uinting  inner\'ation. 

It  is  not  improl)able  that  a  frequent,  forced  convergence,  as  is  not  uncommonly 
practised  designedly  l^y  children,  prepares  the  way  for  strabismus  by  the  gradual 
increase  of  the  al)ility  to  converge,  and  where  other  conditions  are  favorable  for  its 
development,  actually  calls  it  into  existence.  In  fact  convergent  wjuint  luis  been 
geen  to  prevail  in  schools  where  such  games  are  practised.     (//.  Cohn). 

It  may  also  be  very  easily  imagined  that  small  children,  who  an;  often  kept  for 
a  long  time  in  one  position,  which  forces  them  to  fix  near  objects  with  lines  of 
vision  directed  strongly  to  one  side,  acquire  strabismus  more  easily  (Arit),  since 
wlien  the  glance  is  directed  very  nmch  to  one  side  accommodation  and  convergence 
are  diflicult,  and  therefore  the  amounts  necessary  for  clear  and  distinct  vision  of 
near  obj«*cts  are  increased,  and  hence  the  development  of  a  stronger  innervation  of 
the  muscles  of  the  eyes  is  rendered  necea^ary. 

Finally,  experience  forces  us  to  assume  that  the  higli  degrees  of  convergence 
which  myopes  have  to  bring  to  play  in  occupations  with  small  objects,  cause  a  con- 
vergent scpiint  in  consequence  of  the  continual  exercise  of  the  muscles  m  question. 
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Wfl  MNiiirtEliiaB  find  in  ntynpoe  a  'eoiifcrgciil  squiDt  wlikli  cuaiA  m  imuit^  k 
Woilgbt  into  jmtbo'feiii'li*:^  ctiftiiectiun  willi  tbe  iie**«iftT  for  grcturr  »iuimntitirf 

necomrivficliitkin.  It  dilTprii  e>«L  utiiilly  in  certain  rt«[iw-ti*  from  thft  gv^ttiitl  nik%  ii^ 
twtglit  (ifi«t*ih|jr  r*|ii»i*^iit  a  frirra  of  deviation^  |jatbrigenr:^cmllj  eiiliit-ly  lUfti^iiot 
TtiU  fiinu  PfTiirs  t-biellj  in  Diediani  dt'^:ri€*s  of  nijojiia,  ^*rin.TaU5  wiUi  but  txm  vfk 
Thii  timp  tji  fU^vrloiiintiit  i*  i^eiiiprttlly  from  the  nges  of  sc^CTitaeii  to  tirt^tt,  ate 
ev*?ii  in  H|)o  mnnlhKjd.  It  ij^  gctiemllj  avoult^d  bj  tbe  titndj  use  i*f  nmcai? 
gkiffit^  wUidi  uUtJvv  tlKi  cjbje.H.<U  upim  wUicb  tht^  eytm  arc  o^tudlj  fingiigiil  u>  k 
braughl  tc^  tt  gn-iyitifr  disttioce  from  tbt^m*  Hente,  tUis  form  cif  «trabi»iu»  h 
ea^tinUy  uh»t'rv4.Hl  mumig^  ^oiuf^u,  who  ate  a|»t  lu  uvaid  wcimng  s^iecilAelrs, 

At  Umt  the  8f till  II I  b  only  rilnserreil  im  loakfsig&l  dktjint  ohjet.<t^  ainl  it  lliinMt 
bo  ofU'Ji  Citrret'U^d  by  proper  cimc^ve  leiiiea  Btib^fi^uLDtly  tbt?  devbtloti 
grcfttor,  and  o^ui  oidy  1>c  ^om^whut  loi^^^oned  bj  apprupri^te  glaist^s.  Tla-  dt^rialifl 
l»  tUt^n  Apt  tn  be  very  i^xcursire,  itltliuugh  the  patuiUa  *'  ftx  '*  near  ubjtHA^  trliki  111 
witbtn  Dii^ir  dbtfluct  of  distiiirt  vi&iiun  very  well  with  botli  vf&^  Tbt^j  mfUintiV 
thti  i^%(x-Bj^  ill  powor  of  tht^  inteniid  R-ctii«j  bj  a  ciim^fM»iiding  biiit'r\»1ii>ii  f(.ur  Mst^ 
tion.  (Grcfrfh)  Jf  in  tlie  further  coarse,  the  rtsajitjiiict*  ngAin»*i  \iliirb  llu.-  iiit^ml 
tt€tJ  luivf  to  ^truggh*  h  mru"A€('d  l>y  the  rapid  j^owtli  at  a  pii«4t4*rior  ?»tajilijl(*«; 
or,  if  their  energy  dtHTtasi^  fron*  unj  cauK  whaU-'Ver*  it  inuy  i^'cuv  tlistt  «iw  ti 
axb  devintefi  outward^  on  Iciokiiig  at  near  objecte,  and  inward  iu  dktJiAt  vmtok 
other  wurd^  convergent  stmbtBinnt*  \b  connected  %vith  divergi-nt  (lioHd^r*). 

Re  suits*  ^n^e  striiliisnuts  may  eumpleti'ly  diftupiHTir,  t.  a,  with  n^^^omtioii  of 
binocular  vieion.  More  fj^qnentlj^  however  the  squmt  mer\^ly^di^ppmn^  arih 
Isb^  80  far  that  it  may  be  concoided  bj  plight  lateral  movements  of  thi*  fnc*\ 
binocular  rii^iion  is  wanting.  Since  this  change  generally  conies  on  titt  jxmiiniDf 
nnd  ini])i  re^'jitibly  during  the  irnnvtli  of  the  bi*dy,  it  h  iisuiil  to  siiy  thni  thi-  |Mitiili 
hfm  oiitLfr^iwn  thtf  HiiiiiiL 

In  soiiif  f'Mses  th(_'  stra])isiniis  recedes  witliout  any  assistance  on  the  j>art  of  tk 
patient,  by  regulating  liis  mode  of  life  or  ])y  giving  up  entirely  his  previous  ixt'upa- 
tion,  even  in  spiti?  of  tlie  patient  having  busied  liiniself  uninterruptedly  with  >tiuli'S 
or  objects  which  require  a  continual  and  strong  accommodation  for  the  near-|>oiiiL 

Here  and  there,  according  to  individual  observations,  the  explanation  for  this  may  be  soc|kt 
in  a  diminution  of  the  necessary  amountH  of  accommodation  on  account  of  a  decrease  of  tia 
hypermetropia,  or  its  transformation  into  myojjia ;  oftener,  however,  the  hypermetropia  perstst*. 
and  other  circumstances,  hitherto  not  ascertained,  must  have  caused  the  favorable  change. 

Tlie  strabismus  develops  much  more  easily  when  the  frequent  and  continuous 
employment  of  large  amounts  of  accommodation  has  been  rendered  suj)erfluour?  Ij 
a  change  in  the  occui)ation  or  ])y  the  corresponding  correction  of  an  error  of  refrac- 
tion, as  the  patient  then  again  unlearns  the  tendency  to  s(piint,  and  accustoms  hiiE- 
self  to  C()ml)ine  with  greater  and  greater  amounts  of  accommodation  the  com- 
sponding  amounts  of  convergence. 

As  a  rule,  jiowever,  the  strabismus  takes  deeper  and  deeper  root,  if  a  coniplttf 
removal  of  the  causes  has  not  bet  n  undertaken  in  time  and  maintained  with  extnine 
consist(  n(  y.  without,  however,  any  further  change  of  the  angle  of  stpiiut  in  a  dint- 
tion  upwards  or  downwards  being  excluded.  The  functional  energy  of  thox-  jwrts 
of  the  retina  Ix  longing  to  the  new  binocular  tield  of  vision  then  diuiini>he>  more 
and  more,  and  linally  this  central  ana'sthesia  may  assume  the  fonn  of  c<»mpleteand 
incuraljle  partial  amaurosis,  since  the  retinal  elements  probably  undergo  atropljy. 
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Sooner  or  later  the  muscles  concerned  in  the  strabismus  also  usually  undergo 
material  changes.  Consequently  the  power  of  coordination  of  the  retina  of  the  de- 
Tiated  eye  is  necessarily  injured,  which  is  shown  by  the  possibility  of  producing 
double  images.  Later  in  the  disease  we  meet  witli  limitation  in  the  excursive 
ability  of  the  globe,  sometimes  to  such  a  degree  that  the  strabismus  becomes  gradu- 
ally modified  to  a  lu4icitas. 

At  first,  only  the  squinting  muscle  is  changed.  Its  excessive  action  sometimes 
leads  to  hypersemia  and  capillary  hemorrhage  in  its  tissue,  or  even  to  actual  inflam- 
mation, which  finally  cause  difPer^t  changes,  but  most  frequently  tendinous 
d^eneration,  with  shrinkage.  But  much  more  frequently,  and  even  as  a  rule,  the 
muscle  suffers  from  over-nutrition;  it  hypertropliies,  increases  in  thickness  and 
breadth,  and  thus  actually  attains  an  excess  in  power  over  its  partner,  which 
becomes  gradually  distended,  elongated,  but  at  the  same  time  loses  in  thickness 
and  breadth,  and  finally  actually  atrophies.  The  same  fate  finally  overtakes  the 
hypertrophying,  squinting  muscle.  Tliis  gradually  degenerates  and  slirinks  to  a  thin, 
imall,  extremely  rigid  and  bloodless  tendinous  string,  that  is,  of  course,  entirely 
incapable  of  muscular  contraction,  and  which,  by  means  of  its  gradual  sliortening 
at  times,  occasionally  brings  about  deviations,  such  as  were  not  previously  possible 
mider  the  maximal  exertion  of  its  strength.  At  last,  the  partner  of  the  squinting 
muscle  on  the  other  eye  takes  part  in  the  degeneration,  becomes  also  hypertrophied, 
and  sulisequently,  like  its  distended  antagonist,  falls  into  degenerative  atrophy.  The 
mobility  of  the  fixing  eye  is  apt,  therefore,  to  be  restricted,  and  the  patient  is 
compelled  to  bring  his  eyes  into  the  proper  position  to  the  objects,  hy  turning  his 
head.     {Oraefe.) 

Treatment. —  This  aims  to  j^retentthe  devehypment  and  organization  of  the  squint, 
to  remote  an  already  existing  strabismus  hy  restoring  hinoculnr  vision,  and  where  this 
i$  not  jtonnihle,  to  diminish  the  angle  of  squint  to  such  an  extent  that  the  dit^figure- 
ment  of  the  patient  may  he  very  slight. 

1.  Tlie  prophylactic  niles  spring  immediately  from  the  cause  of  the  squint.  They 
must,  of  course,  be  adopted  very  early — as  a  rule,  in  early  childhood — in  order  to 
be  successful. 

Where  the  conditions  necessitate  greater  amounts  of  accommodation  to  be  sus- 
pected or  admits  of  their  demonstration,  the  prophylaxis  aims  chiefly  at  the  avoidance 
of  any  great  efforts  of  straining  in  behalf  of  clear  and  distinct  vision,  particularly 
at  short  distances,  in  order  by  these  meaas  to  avoid  as  far  as  possible  the  causes  for 
the  squint.  Hence  in  such  cases  the  choice  of  the  playthings  must  be  made  in  a 
suitable  manner,  and  the  child  must  undertake  the  acf^uiring  of  reading,  writing, 
female  occupations,  &c.,  at  a  much  later  period  than  would  otherwise  be  the  custom. 

After  the  first  years  of  childhood  are  passed,  the  kind  and  degree  of  the  patho- 
genetic factors  may  Ixj  more  easily  determined,  and  thus  the  way  be  often  found  for 
lessening  or  removing  the  dittieulties  in  binocular  vision.  This  most  easily  succeeds 
where  hypernutroi)ia  threatens  to  cause  strabisnuis.  In  this  case,  the  partial  or 
complete  neutralization  of  the  error  of  refraction,  by  the  proper  convex  glasses,  is 
urgently  recjuired. 

In  every  case,  anything  that  tends  to  the  development  of  squint  mnst  be  avoided  an  far  a« 
poMiblc  by  sparing  the  eyes  most  carefully,  by  using  discretion  in  the  choice  of  aids  to  learning, 
by  limiting  the  time  devotetl  to  unavoidable  eflForts,  by  frequent  change  of  the  objects  and  their 
distances,  Ac. 
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%  It  tlie  stnil>bnuis  iikr-jidj  vxhU  m  a  petintlic  m  pcJ-mjuivnt  fomu  llv  task  ilidi 
dovolvoft  upon  us  ngftiQ  to  diftruseoistom  tlia  patient  from  thft  iuctntivf  to  i^euhL 
ftfliicD  our  efforts  uHifAt  1h.'  dii\^*tpd  with  rtdtmlilctl  extttlnt^tf  to  tlie  t^ojuammt.  p«^ 
fonimocy  af  iiwunii  of  prevt^ntton.  In  mnnll  thiUlrt*«,  to  whom  the  UHeol{!:lMnift 
0imnot  be  recoiniiR»u4tHi  witliout  rtiiagier  of  iojury»  iStcv,  tb''it?  euu  bv  l>iil  Iktle 
tontpli^liocl  in  a  dirc'Cl  way,  sitiru  we  mut?t  conttnt  oiirsc?lv<?s  ^vrtli  remoiinj^  ttll  pl»j 
tliingE  which  rw|uir(^  a  gtvut  aenomit  of  ftcct*inun>d««ion.  If,  hdwer^f*  tlw'  M 
has  reached  such  mu  age  sk  nthuits  t>f  thti  employ uient  of  gkiweti,  and  H  *re  «n 
longer  postpone  the  commonot^ment  of  iiihtnioth>n,  we  must  then  pm*^*d  t*.*tb 
ojrret'tion  of  the  error  of  n^frnctiim,  ho  far  rt.^  it.  iii  eoncerned  in  the  CMWK**tkm  nf 
squint.  The  refrwotive  t^iIik'  of  thf  glum  to  he  empIoy<><l  in  di-t^^mvinffl  h*ii*  nc* 
tuucli  l>y  tlie  degn^*  of  ilie  error  of  refraction,  tm  nit  her  hy  tlie  nmonnt  of  »ci 
dation  uhieh  is  usually  co/irdimited  with  the  sriuint  Ghi*«es  oftrti  BtiiBoc^ 
refractive  value  m  leaa  thun  the  exisdnjf  degree  of  hyponDetropi%  mnt* 
teudeuej  to  j*qnint,  espt^ially  in  the  comnieneement  of  the  aif  ecti^vtv,  b  hv^ 
connected  merely  ^ith  gi^fmt  amounts  of  accoisntjiKltition,  In  utlic*r  cm§m  tkt 
iiig  errt»r  uf  R'fraetlori  must  be  over-correeted,  aud  sometimes  a  convert 
^uiployr^l^  wUerti  etnnietropia  vr  even  a  tiligljt  degree  of  myopia  exlsta^ 
mjumnt  of  areojiimodatlon  whieh  doeti  away  with  I  he  i^ioiiit  b  %*ery  yiiiaU 
dioiei*  of  glaa»*i*3  k  detenuiued  lu  the  wpecml  €nmi  by  exijerimeiat.  In  p^nn^ni 
suocwd  hi^t  with  that  gla**  whidi  corrects  the  cviHtmi^  hyp<?nnotropIrt  to  rtni 
Iropia,  ^\*h(*tij  howevi-r,  thi«  i^lamg  doe«  not  iilioTe  the  tiTid*nej  to  ^ujuint 
iiiUMt  eniph*y  a  etixjn|^ej'  one,  and  it  in  then  l>efit  to  choosin  the  wrakr^t  anu^ 
will  eh  are  iible  to  rcHtratn  the  »qtiint  under  the  ^^yt^n  dreutnstAnoeii^ 

lu  periodic  ^^quint  the  eonectiiig  ghisa  h  nalurally  onl}^  needed  for  nv\ir  \Uh 
If,  howiTcr,  the  stmbinmits  h^u^  l>e<^nie  iJcrnianent^  that  ij^  if  the  ei|uiitn  i  j  ' 
tioQ  eoordimtti*ji  very  i^\nnl\  i[\\un]iit<  oT  fii  ( nnMimdatioii.  ctjrre*  thig  <rhi--'>  um*i  >' 
cinploytil  iiiiintenuptedly  during  the  waking  hcnirs  of  the  patient.  80  loni:  :k- the 
patient  is  not  occupied  witli  near  ol^jects,  weak  ghisses  may,  as  a  rule,  l>e  eniplor»^l: 
but  for  reading,  writing,  cVic,  stronger  ones  must  be  worn,  in  order  to  avoid  thf 
tendency  to  squint.  By  so  doing  we  are  not  unfrequently  placed  in  a  dithcult  Mtnj- 
tion,  since  the  simple  correction  of  the  error  of  refraction  to  emmet ropia  or  thf 
reduction  of  the  amount  of  accommodation  necessary  for  a  certain  occupation  to 
the  normal  amount  proves  insuthcient,  and  over-correcting  glasses  are  not  lH>nif, 
because  they  give  rise  tt)  asthenopia.  In  such  cases  we  sometimes  gain  >om<lliin£ 
by  employing  weak  glasses  at  first  and  gradually  increasing  their  strength  tn  ttx^ 
desired  amount. 

At  the  same  time  careful  use  of  the  eyes  and  limitation  of  the  acconuniHlative 
work  to  tlie  minimum  amount  are  urgently  indicated.  Separate  exercise  of  ih^* 
stpiinting  eye  must  also  never  be  neglected,  in  order  to  avoid  the  development  ef  i 
central  an.othesia,  in  case  the  s(piint  is  not  soon  cured.  For  this  j)uq»os<'  it  is 
necessary  to  exclude  from  the  visual  act  the  eye  usually  emphn'ed  for  fixation, 
several  times  daily  for  a  quart;'r  of  an  hour  by  a  l)andage. 

The  attompt  to  cure  the  squint  orthopa'dically,  by  presenting  a  second  object  to  the  demttd 
eye  and  Hi)proxinuiting  it  nu»r«'  and  more  to  the  point  of  fixation  of  the  healthy  eye,  in  order 
to  blend  the  double  imaj^cs  gradually,  rests  ujX)n  a  false  hy|X)thesi8.  The  emplojinent  of  »- 
calloii  s<iuint-glas8e8,  that  is,  covering  both  eyes  by  centrally  jx-Tforated  diaphragms,  nut-.«.hfli*. 
etc.,  are  of  still  less  use;  on  the  contrary,  the  increased  difficulty  in  the  pro<luction  of  tfc« 
binocular  visual  act  thus  caused  is  rather  a  means  of  causing  the  squint  to  become  ]>erniaiiert 
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Sooner  or  later  the  muscles  concemed  in  the  strabismus  also  usually  undergo 
**l«terial  changes.  Consequently  the  power  of  coordination  of  the  retina  of  the  de- 
pleted eye  is  necessarily  injured,  which  is  shown  by  the  possibility  of  producing 
doable  images.  Later  in  the  disease  we  meet  with  limitation  in  the  excursive 
ability  of  the  globe,  sometimes  to  such  a  degree  that  the  strabismus  becomes  gradu- 
ally modified  to  a  ht^itas. 

At  first,  only  the  squinting  muscle  is  changed.  Its  excessive  action  sometimes 
Indfl  to  hyperaemia  and  capillary  hemorrhage  in  its  tissue,  or  even  to  actual  inflam- 
nifttion,  which  finally  cause  differ^t  changes,  but  most  frequently  tendinous 
degeneration,  with  shrinkage.  But  much  more  frequently,  and  even  as  a  rule,  the 
Duecle  suffers  fn»m  over-nutrition;  it  hypertrophies,  increases  in  thickness  and 
breadth,  and  thus  actually  attains  an  excea^  in  power  over  it«i  partner,  which 
becomes  gradually  distended,  elongated,  but  at  the  same  time  loses  in  thickness 
Hid  breadth,  and  finally  actually  atrophies.  The  same  fate  finally  overtakes  the 
hypertrophying,  squinting  muscle.  This  gradually  degenerates  and  shrinks  to  a  thin, 
■nail,  extremely  rigid  and  bloodless  tendinous  string,  that  is,  of  course,  entirely 
bcapable  of  muscular  contraction,  and  which,  by  means  of  its  gradual  shortening 
it  times,  occasionally  brings  about  deviations,  such  as  were  not  previously  possible 
mder  the  maximal  exertion  of  its  strength.  At  last,  the  partner  of  the  squinting 
muscle  on  the  other  eye  takes  i)art  in  the  degeneration,  becomes  also  hypertrophied, 
ind  8ul>sequently,  like  its  distended  antagonist,  falls  into  degenerative  atrophy.  The 
tuobility  of  the  fixing  eye  is  apt,  therefore,  to  be  restricted,  and  the  patient  is 
DompcUed  to  bring  his  eyes  into  the  proper  position  to  the  objects,  %  turning  Ms 
iead.     (Oroffe.) 

Treatment. — This  aims  t^  j/rer/^ntthe  fhcrJojfment  and  organization  of  tJiSsqiiint, 
l0  remace  an  ahM^hj  existing  strahismus  by  restoring  hinocuhtr  vision,  and  where  this 
Is  not  possible,  to  diminish  the  angle  of  squint  to  sueh  an  extent  t/uit  thn  diifigure- 
nent  of  the  jnitient  may  he  very  slight, 

1.  Tlie  prophylactic  rules  spring  immediately  from  the  cause  of  the  squint.  Tliey 
omst,  of  course,  Ixj  adoi)ted  very  early — as  a  rule,  in  early  childhood — in  order  to 
be  successful. 

Where  the  conditions  necessitate  greater  amounts  of  accommodation  to  ))e  sus- 
pected or  admits  of  their  demonstration,  the  prophylaxis  aims  chiefly  at  the  avoidance 
of  any  great  efforts  of  straining  in  behalf  of  cleju*  and  distinct  vision,  particularly 
It  short  distances,  in  order  by  these  means  to  avoid  as  far  as  possible  the  causes  for 
the  squint.  Hence  in  such  cases  the  choice  of  the  playthings  must  })e  made  in  a 
suitable  manner,  and  the  child  must  undertake  the  acquiring  of  reading,  writing, 
female  occupations,  «fcc.,  at  a  nmch  later  period  than  would  otherwise  be  tlie  custom. 

After  the  first  yeara  of  childhood  are  passed,  the  kind  and  degree  of  the  patho- 
genetic factors  may  be  more  easily  determined,  and  thus  the  way  be  often  found  for 
kssening  or  removing  the  difticultii»s  in  binocular  vision.  This  most  easily  succeeds 
where  hypemutropia  threatens  to  cause  strabismus.  In  this  case,  the  partial  or 
complete  neutndization  of  the  en-or  of  refraction,  by  the  proper  convex  glasses,  is 
urgently  required. 

In  every  cane,  anything  that  tends  to  the  development  of  squint  must  be  avoided  as  far  a« 
ponible  by  sparing  the  eyes  most  carefully,  by  using  discretion  in  the  choice  of  aids  to  learning, 
by  limiting  the  time  devoted  to  unavoidable  cflForts,  by  frequent  change  of  the  objects  and  their 
fiatances,  Ac. 


Li>rrrATiosj3i  of  MOBnjrr. 


under  BOme  circumfitftntH^  fvon  fiiUy  rrmavcd.  hi  onltfr  to  abviate  tlie  ei-Oi  ftm  ] 
Iitfct4.'d  >vitL  tills,  it  u  Xhi'Tcfurt*  hnpcrwiwvly  nwc^i^mu  in  stml?isiiiiiiv  of  anj  tx*ia 
erabk  degircj  to  u*l  butk  not  only  tlit*  Llf*viutLng  muscle,  bui  aUo  it*  piuUK-t  af  ; 
other  eye,  the  fomiLT  [*ouitJwUrit  iiion?  tlmn  iljf  luller,  iijhI  Wuh  toplluT,  «u  tniicli 
that  tbe  Hitni  of  llif  hvu  urce  of  tlio  piirL  n(  Hkj  muHcio  istt  Iniek  uhall  hf  Ttit*  i»ine  In 
dt?gr(?e  witli  that  tjf  tlii'  iinyk*  of  dfviatluw,  TIji.^  field  of  mcition  vt  ilio  tM*>  fye*btl3i 
h  thfii  *?v™ly  divklrd  tm  encli  hkIj'  of  thii  iiu^diaJi  plani%  and  turning  of  ilie  f»cr  fcu 
cine  Side  h  unlj  retjiiiivd  for  (»hjec1fi  Ijmg  far  to  one  sidi% 

4.  The  chief  diafldvantnge  of  strabutomj  li«t,  howeviTp  tn  Iht*  ftindnmmUl  ilb- 
turbaiic<j  in  the  power  itf  en-ordination,  and  in  the  incumlila  jii^trueljon  of  tk 
binoeuliir  risntd  mt  nctH'^tfiftrily  connected  with  it,  inid  cons««iuejilly  ia  the  Um  d 
direct  perception  of  jwrspeetivu.  Aeeovding  to  whjit  hm  bei^  saitl,  thu  iwju 
eye  tus  wt4l  ub  the  iixing  eye,  in  rt^iilion  t4>  its  oicn  pjsrlion,  if*  currrclly  i!o-unlii 
before  tbo  operurion*  After  tUc*  ti'iiotonvytUe  conM'jotiBuesg  of  thiu  f^iiuKtioii  ] 
ttigether  mth  the  tendency  tc;  i«tjuint,  and  complies  v\  ilk  the  eonditkim*  of  * 
tton,  wkik^  the  servietiubiUty  of  tkt.^  divided  mumble  ImA  diininl^hed  In  proftoitN 
to  the  are  of  disphiefnient  ImekwttrtlB  of  the  kne  of  insertkii) ;  hrnce  tl^  ■ 
Be^  of  the  position  of  Ibe  relina^  proceeding  frtmi  ibe  tobmtary  n- 
eannift  jx*>NMkly  cffrrenipond  to  the  actual  condition  of  affuirs,  Tlii*  dj>'£urlimiiTcij 
co-ordinjitiou  fn^jnently  n^auifcsta  ita^lf,  pftiiicnlarly  inimo<liiit<rlj  aft^r  ihi*  opa^J 
tion,  in  a  Tcry  tj'oukjcaorne  miimier  by  spoutaneons  don  hie  \itnon,  and  thru  i*  ] 
motv>  tnarkcd^  when  tbe  Br(omt  angle  has  been  almost  ainnuUed  Uv  tb.^  f%tn(bate&f»| 
that  is,  u  ht  n  the  dfviiLted  vi^iiial  line  can  again  hu  eurn  cUy  direct*  d  fiw  Qt\ 
objctrts.  Ilie  reBpective  portion  of  the  double  images^  M  well  bcfon;  ha  afl 
openition.  ihx?^  not  fusmspoml  to  the  actiml  [Mfsitiou  of  tln.^  two  i*y*-s,  m  rt  !■  ra 
Uie  okjocl,  tjut  after  the  tenet on>j  is  detenuined  by  the  degree  of  the  |H'mimotii 
teutU'ney  to  squint,  by  any  existing  material  ekan^^t^  \n  tbe  innsek'S,  and  by  the  art 
of  tke  Imckward  disj)lact'm«'nt  of  the  line  of  insertion  of  tlie  nuisck-s. 

In  Fig.  114  let  t/i  7i  be  the  median  line,  J  r  the  main  line,  and  a  a  fixe<l  jjoint,  which  is  cut 
by  the  visual  line  /  a  of  'the  left  eye,  while  the  right  visual  line  b  r  deviat<*a  about  the  anfk 

v+^,  that  is,  is  direct<.Hi  to  6.     If  tbe 
^'^'  ^^^'  deviation  depends  solely  uj>on  theWa- 

dency  to  squint,  b  and  >i  will  bo  pro- 
jected from  Ijoth  eyes  in  the  suitalie 
direction,  that  is,  outwards  in  the  liiw* 
b  n  and  a  n.  If,  however,  the  s»|iiiat- 
ing  muBcle  had  a  mechanical  prepca- 
derance,  the  point  b  would  )m?  dispUct<i 
outwards  by  the  Kquinting  eye  ibwct 
in  the  direction  /  n  and  the  poitt 
a  in  the  direction  A  n^  that  is.  u» 
homonymous  phantom  image  nc»aU 
be  perceived.  Let  the  visual  Une  ^ 
r  be  now  turned  by  a  tenotomy  round 
the  angle  v  towards  c  r.  Evidentiy 
c  wUl  now  appear  in  the  directic>a 
b  n,  eventu;Uly  in  J'  n,  but  n  in  tbe 
direction  rn,  respectively  in  the  direc- 
tion g  n,  whence  we  assume  the  e«juatioB 
^i  =  v.  Crossed  double  images  are  now 
present.  If  the  squint-arfgle  is  thus  made  equal  to  zero,  so  that  by  rlisplacement  l»ackward 
of  the  left  intemus  the  visual  line  I  a  is  displaced  to  /  c,  then  c  must  be  perceiveii  by  the  left 
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mftm  the  diiectioii  of  a  u  and  a  in  the  direction  of  en  whence  y  is  supposed  equal  to  9,  The 
Asetions  in  which  e  now  appears  in  double  images  would  therefore  be,  in  pure  strabismus, 
Jb  a  »  and  6  n,  in  material  changes  in  the  squint  muscle  however  in  a  n  and/n,  while  a  must 
■MeHarily  be  seen  in  e  n  and  e  n,  respectively  in  j7  n.  The  double  images  would,  therefore, 
"kt  again  crossed,  but  their  lateral  distance  from  one  another  increased. 

5.  This  non-co5rdination  ditninishcs  considerably  in  time,  without,  however, 
being  ever  entirely  gotten  rid  of.  At  first  the  false  projection  of  the  sound  eye 
diminishes  after  a  double  tenotomy,  as  the  power  of  estimation  is  gradually  corrected 
bj  experience ;  the  fixing  eye  no  longer  displaces  its  centnil  impressions  in  the 
imieiTated  visual  direction  as  formerly,  but  in  a  line  which  falls  between  this  and 
ttie  new  actual  visual  direction,  and  gradually  approximates  the  latter  more  and  more. 
Hie  deviations  of  the  finger  from  the  object  in  the  **  thrusting  txperiment ''  actually 
become  smaller,  and  finally  the  experiment  succeeds  just  as  well  as  in  the  normal 
eondition  and  relatively  before  the  operation.  In  addition  to  tliis,  the  lateral  dis- 
tuioe  of  the  phantom  image  belonging  to  the  squinting  eye  diminishes,  since  the 
direct  success  of  the  operation  is  diminished  by  the  subsequent  contraction  of  the 
cicatricial  tissue  in  the  field  of  operation. 

The  object  e  (Fig.  114)  is  now  no  longer  seen  in  the  direction  a  n,  but  almost  in  the  direc- 
tfon  tf  n,  since  the  consciousness  of  the  innervation  of  the  muscles  of  the  eyes,  neck,  dec,  em- 
plograd  in  fixation,  and  the  experience  thus  obtained,  enter  into  the  estimate  and  consequently 
diirttnate  mistakes.  As  the  visual  line  of  the  squinting  eye  at  the  same  time  no  longer  Ues  in 
cr,  bat  in/r,  the  object  c  will  also  no  longer  appear  in  b  n,  but  perhaps  in  /n,  and  if  &,  on  ac- 
ooimt  of  a  mechanical  preponderance  of  the  muscle,  was  formerly  seen  in/n,  /  may  now  appear 
in  CM^  or  even  near  to  ^  n,  so  that  in  case  of  incomplete  correction,  homonymous  double  -images 
again  appear. 

^le  non-recognition  of  the  basis  of  squint,  and  perhaps  also  the  frequent  occurrence  of 
eases  in  which  an  apparent  squint  has  been  regarded  as  real  and  has  been  operated  upon,  in 
eoonection  with  the  apparently  inezpUcable  positions  of  the  phantom  image  after  operations, 
haa  led  to  the  assumption  of  congenital  incongruity  founded  upon  organic  conditions  of  the 
veftina.,  or  to  the  assumption  of  a  peculiar  aversion  to  binocular  single  vision.  This  idea  has  for 
a  kmg  time  been  firmly  adhered  to,'  until  it  has  been  recognized  as  preposterous  by  the  rapidly 
iofnemtdng  number  of  opposing  observations.  If  we  take  the  trouble  to  examine  very  many 
eases  for  diplopia  before  and  after  tenotomy,  we  soon  see  in  fact  that  this  apparently  strange 
cdation  forms  the  rule. 

6.  Hence  strabotomy  is  purely  a  cosmetic  operation  whose  performance  is  only 
urgent,  when  the  disfigurement  connected  with  the  squint  tlireatens  to  exert  an  un- 
favorable infiuence  upon  the  better  growth  of  the  patient,  and  when  the  establish- 
ment of  binocular  single  vision  by  anotlier  method,  as  well  as  an  outgrowing  of  the 
strabismus,  is  no  longer  to  be  expected.  Hence  the  x>criod  of  puberty  seems  in 
general  the  most  suitable  for  the  i^erformanco  of  tlie  operation.  Moreover,  the  per- 
formance of  the  tenotomy  is  still  less  advisable  in  childhood,  since  the  tendency  to 
iqoint  is  not  by  its  means  done  away  with,  and  since  by  continued  employment  of 
larger  amounts  of  acconmiodation  the  squint-angle  still  frequently  increases,  so  that 
the  correction  is  insufficient  and  a  further  tenotomy  is  necessary.  Tliis  may  cause 
tbaily  a  limitation  of  motility  very  injurious  to  the  cosmetic  interests,  and  even 
great  depression  of  the  caruncle,  an  ugly  protrusion  of  the  eyeball,  &c.  In  order 
rifectively  to  avoid  all  these  dangers,  there  naturally  remain  no  other  means  than  to 
diminish  the  amounts  of  acconmiodation  necessary  for  work  in  a  corresponding 
nuumer  ])y  suitable  glasses.  It  is,  however,  evidently  wiser  to  bring  about  this 
inflection  before  the  operation,  and  by  a  subsequent  performance  of  the  latter  to 
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hring  nlxMit  tlic^  pcw^tlnlity  of  the  mitoration  of  Innocular  single  Tubn,  tbi©  to 
iiu|ioi»c  the  samv  inmiyiv  xxinm  the  |iiii}eat«  t^ftfr  tiavitig  destroycHl  by  thr  ttnotumj 
all  Uopf^  of  binocithiT  vbii*ti.  Tlit  ptirftinuttuc^  of  llie  oi>ermrioii  in  chiJdlitHjd.  wtiiA 
in  urjarcfl  by  mimy,  L'»m  on(y  U*  t^xyumsd  by  tlu*  ob«tmate  ertoneoua  view  tiiai  bj  tk 
t^^nototny  an  nctUiil  bbmtling  tif  Ibt*  binocular  imprefision*  to  single  |)crcE|Hia£iA,  Jfr 
crcBAi^d  in  intf^sity,  vinM  hv  t>litiim«l  I'bb  ide»  h&&  lieen  fjjivorwl  by  tbie  oocaeioBd 
Tt^rti*"Jil  poRitiot)  (if  tUf*  double*  iiurt^res  to  one  another,  imd  in  many  rjaw 
ftlao  by  tb^*  rtppim-nl  »tt*nHjficopiL*  vimon.  But  wb(>evur  doc*  not  gnie%i?  tlw 
of  oxmummg  tt  birgi' ninolK^r  tjf  o^wmted  cj»cb  inth  suit^blo  ptweantian  for  buw* 
calar  vkicm  and  direct  purccption  of  perBpeetive,  will  %oon  he  ttmx\tneih  thU 
f«]mmti'd  dtmbb*  Inin^ew  can  iiliiKiRjii  always  be  deiuoniittratcd*  and  the  dirrct  pas^ 
titm  cjf  pitr»pectiTL\  aei  Wftl  its  bmocidar  sdngle  vision,  lire  cxinslJUJtly  Wflntiag.  IV 
timo  ife  c«?rminly  not  fur  off  wbtni^  setting  iisidt^  a  few  exceptional  cnn^  it  wiUfe 
guuGrjiUy  n^cognized  iis  to  the  interfsst  of  the  patient  to  poi^tpone  tbft  o^>cratjuiirill 
the  age  of  pobyrt?. 

It  Tfi.  howevtr,  not  wise  to  hcssitatc  long  after  the  p<!riod  of  pu^icrty  hdibm 
rt!nt'hcd.  If  cxp<?rienec  dtwa  not  deceive,  an  iiideaming  of  the  tendency  tw 
cunnut  1h?  e^MLly  c3C[j*Tted  after  this  jietiod.  Besides  tills,  n  f artJier  dimiai 
the  amounta  of  aceornniodatiikn  which  do  away  witb  the  ttrndi-Ticy  t<i  iqttiitt, 
ilU'thcr  iiicreas*  of  the  sf[uint -angle  seem  to  l>o  less  tlmmtexiing,  and  thcwfirtv^ 
toiTDCti  on  obtained  by  an  operatiott  can  be  morr:  c^ly  nmintaiiicxl  iniiwilltp^ 
degree^  At  least  wc  gain  this^  much,  that  the  ptttitmt  may  diapen^  witli  tlie  conrtSr 
ing  glaa&c«  fur  the  distance*  etc.^  without  dangtrr  of  a  return  of  tht*  fquijit  K  tk 
glawes  ff>r  the  near-point  must  Ktlll  be  wom,  tlit*  patxt*nt  dovs  not  bisu  njucli,  *iwsr 
the  error  of  refi-action  must  be  neiitrali//d  for  work,  >vitlnjqt  regard  to  I  he  wjiiiji*, 
btfcaiise  the  range  of  acconitnodatton^  which  b  frefpjently  increased  m  youtli*  wnb 
upon  or  cYcn  under  the  nonnal  umotmt,  and  con^queiitly  the  amounts  uf  lucoDfr 
moibitiim  nrressarv  ftir  ordlmiry  occnpatiniiii  inereas^c  pretty  mpidly* 

7*  If  the  operation  is*  imdertaken  during  or  after  the  i>eriod  of  pulwrty.  i1  tf  ^ 
to  roinove  the  si[nint  (^ntirr  ly  by  tiUMtniny  of  thi^  lirti'  of  insertion  of  Hie  mii^l*  U 
the  amount  rjf  the  s^uilJl-HU^le  d(|M|ubnt  upon  rt  iin  ihtiniciil  f(rrl>omlrnuin.  ef  iht 
H^uialiiiLX  nui-t  lu  vvi'iL'  iikn  ly  txtrtit ii  d,  iiiul  lliut  porii*^!!  di  luiiJiii:^  mi  thi  uniltEiin 
to  squiut  left  uncorrected,  then  tlie  necessity  would  still  remain,  in  the  LTivat  luajoriiy 
of  cases,  of  correcting  the  existing  error  of  refraction,  even  for  the  distamv.  ttc. 
The  patient  would  gain  only  a  slight  alleviation  by  the  operation,  in  spite  of  hi? 
binocular  single  vision  having  Ix'cn  already  sacriticed.  On  the  whole  it  i>\vtllti> 
cause  a  little  over-correetion,  since  the  sul»se(]uent  contraction  of  the  eieatrix  K-aiL- 
us  to  exjxet  a  diminution  of  the  immediate  oi)erative  effect. 

S.  A  correct  measurement  is  only  possible  when  the  tendency  to  scpiint  still  oxi*t* 
at  the  time  of  operation.  In  so  far  deep  ana'sthesia  seems  to  be  in  a  high  iHt<"^ 
disturbing  at  the  time  of  operation.  The  position  of  the  eyes  only  rarely  comi'Kttiy 
corresponds  after  tenotomy  of  the  line  of  insertion  of  the  muscle;  corrections  iuu«t 
generally  l>e  undertaken  by  corresponding  division  of  the  sheath,  and  the  nuHsuri 
for  this  is  wanting  when  the  tendency  to  scpiint  remains.  We  are,  therefon',  fomil 
rejx'atedly  to  weaken  the  patient  from  his  aujcsthesia  and  again  amvsthetizi  liini  io 
order  to  a  desired  result. 

Witli  \cry  ncrvouH  patients.  an.Tsthcsia,  in  Rpito  of  its  (lisadvanta^t^ft.  can  with  difficultrbe 
cliHpenKcd  with.     Such  patients  freipiently  contract  the  muicles  bo  much  that  the  coujunctiv* 
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I  CiHiwd  to  bulge  forward  i  tho  liitmff  up  of  the  tendon  i*  in  saoh  0Me»  very  painf  al  and  in- 
Uim  tbe  f>{jpOi»itiDn  ;  while  in  qak't  putionta,  who  cvppo&c  but  little  reHifttOiiice^  the  iteparfite 
OT<iiiimt«  Ean  be  performed  with  the  greatest  faoUity  A^d  tApiditj^  and  with  oomparfttivdjr 

9.  Tbij  operation  require*  na  pfeparation,  and  is  genemllj  undejtttken  on  patients 
rlio  are  gtung  aliout  as  usual. 

The  instniraents  rcquiretl  for  tbe  perforpianee  of  the  operation  are  a  medium- 
forceps,  a  pair  of  small  acissom,  curved  on  the  fiat,  and  some  small  apongea 
or  bit*  of  line  soft  muslin]  to  take  up  the  blood. 

The  patient  should  be  on  Ins  back,  and  in  case  an  antcwthctic  be  not  used,  the 

ther  ere  sabould  be  closed  by  a  bandage,  in  order  that  the  patient  may  have  more 

f  tff  over  the  one  to  be  operated  upon,  and  be  able  to  turn  it  as  may  be  required, 

he  a&^iatant  should  open  the  lids  m  widely  as  possible^  ftnd  hold  them,  while  at 

he  sAme  time  he  prevent*  anj  movements  of  the  heatL     Another  assistant  removes 

de  lilood.     The  eye  m  now  turned  toward  the  antagonist  of  the  squinting  muscle, 

held  theru  by  the  tixation  forceps,  while  the  surgeon  scries  tbe  conjunctiva 

rfctly  tiver  the  line  of  insertion  of  the 

ndon  to  l^e  divided,  three  lines  from  ^'  ^^^ 

^  corneal  liorder,  lifts  up  a  fold,  and 

I  tlirough  it  vertieally  with  tbe  scis- 

Then  tlie   wound    ia    enlarged 

and   below  to   tbe  dL*)tance  of 

;  fcmr  linea.     When  this  basi  been 

lonc^  tbe  forctps  are   placed   in  the 

round  perpendieular  to  the  surfaee  of 

be  globe,  and  its  points  hugging  the 

^erotica  are  pushed  a  little  backward, 

that  the  nmsele  comes  between  the 

ftndie^f  and  after  the  closure  of  the 

epSj  It  nmj  be  drai^Ti  in  an  acute 

Ifle  out  of  tbe  wound.     At  the  same 

DC  the  seizors  are  placed  in  the  wound 

itl»  tlie  other  band^  one  blade  placed 

nder  the  muscle  (see  tig.  115),  and  the 

llcndon  divided  close  to  the  scleroticMi, 

After  tbe  operation  it  ii*  well  to  determine  tbe  relative  posiition  of  the  two 
|^hib(!S*  in  fixation  for  distant  and  near  visiion,  as  exactly  as  passible. 

If  tlie  deviation  of  the  squinting  eye  be  only  a  littlej  or  not  at  aU,  hsacned,  we 
tvie  reason  to  suspect  that  the  whole  breadth  of  the  tendon  is  not  cut  through. 
Te  may  say  this  with  ceitainty,  when»  on  turning  tlte  eye  toward  the  antagonist, 
be  wound  does  not  gape  at  aU,  and  the  sclerotica  does  not  show  in  its  center.  We 
^hotdd  t!icn  introduce  a  hook  into  the  woundj  and  attempt  to  jjjace  it  under  the  uudl- 
rideil  part  of  the  muscle  by  pressing  its  blunt  point  close  to  the  sclerotica,  and  sliding 
;  up  imd  down.  If  we  have  seized  the  undivided  filaments  they  are  cut  through* 
[to  alxjA^e  described,  when  the  glolw  will  immediately  torn  to  the  other  side,  [bi 
!^ortli  Germany,  the  United  States,  and  w^e  believe  in  England ^  a  blunt  hook,  calh^d 
3f»«*!c*3  hook,  y  used  instead  of  the  f orceins  to  take  up  tbe  muscle,  and  from  expe- 
aoe  with  both  methods  we  regard  the  use  of  the  hook  as  pre ferable.] 
If  the  deviation  appear  to  be  reduced  to  a  very  small  amount,  we  may  tlien  he 
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content  with  the  teffnlt,  when  the  caie  is  om  of  conrergiog  strabiBmij*,  b««aQ5«  li* 
divided  moscle  Tor/  often  contracts  ve rf  nmch  immediately  ^fl^t  tho  operadon ;  ani 
when  this  contrAction  subaequentiy  ceas^^a,  the  correoti*m  beoomea  greater*  Bnt  if 
we  have  a  t^irahmnm  ejiUmus^  or  if  considerable  atriLbotio  dev-iadun  ^t^ll  temmta^  the 
tendon  of  the  prtrtner  of  the  other  eye  ahould  be  divided  in  the  same  w^j.  If  tUU 
■till  does  ntJt  Buffice,  Tenon's  capsule  in  the  squinting  eje,  or  in  both  ojes,  niaj  1>» 
divided  iipw-ard  and  downward  fi'om  the  wound,  to  le^en  the  opposition  to  the  toUt 
traetioD  of  the  anterior  end  of  the  mii^le^  which  is  connected  to  the  loosened  parti 
of  the  j^lieatb,  uml  thna  increase  the  arnonnt  of  the  cDtj traction.  Yet  we  siiotJd  bi 
Tery  careful  in  tliis  splitting  of  tlie  capsole,  end  be  parti colarlf  guarded,  wb« 
there  is  ptill  considerable  deviation,  from  attempting  to  force  ifs  remoYal  ht  cwk 
tinned  division  of  the  sheath.  The  patient  will  gain  nothing  bj  tbi%  but  on  \^ 
contrary  he  h  threatened  with  a  greater  diaSgorement,  In  cunsei]n«zioe  of  tliH 
external  did^ion,  great  prominenoe  of  the  eje-baJl  is  add^^d  to  the  HmitAtion  iq 
mobiHty,  anrl  it  acquires  a  staring  appearance*  Tliis  i^  more  marked  and  offeo* 
aire,  because  the  atjjacent  pordon  of  the  co^janottra  and  th^  ndnt'Sm  ore  drAwg  )mk 
witJi  the  eicesairelj  retrflcted  muicle.  An  open  apace  remains  in  tlits  Uvid  uf  tb« 
operation,  extending  far  back^  which  is  distin^ished  from  the  siiTroiinding  part*^ 
the  dt^ptb  of  its  shadow-  If  we  have  gone  too  far  with  the  dirisioii^  and  the  mnccfe 
has  been  dissected  from  its  sheath  for  aome  extent,  the  eye  turns  to  the  other  Ada_ 
a  seoondaty  strabismus  has  been  exoited,  or  the  anterior  end  of  the  dividad  i 
drag's  itself  ccntirely  out  of  the  sheath,  and  is  only  comiccted  to  the  latter  by  i 
rounding  tissue.  It  can  then  nndergo  no  new  union  to  the  surface  of  the  globe,  i 
loa^  its  inftuence  on  the  latter,  wliich  is  drawn  toward  the  opposite  aide  bj  tfci' 
antagonist,  and  remains  fixed  in  this  oblique  position. 

Hitherto  the  attempt  baa  been  made  to  escape  these  dangers  by  being  eonteat,m 
difficult  cases,  with  a  partial  correction  at  fiiijt,  aud  by  endeavoring-  to  orercome 
the  remaining  deficiency  by  two  or  more  subsequent  operations.  The  favorable 
results  from  this  method  speak  well  for  it.  Yet  it  cannot  be  denied  that  what  may 
be  finally  attained  by  a  repetition  of  the  operation,  may  also  be  at  first  gained  with- 
out injury,  in  a  properly  regulated  setting-back  of  the  muscles  of  each  side.  After 
each  operation  quite  extensive  cicatricial  adhesions  occur,  the  subsequent  sepan- 
tion  of  which  requires  much  more  dissection,  and  finally,  in  spite  of  it,  gives  i 
smaller  effect  than  a  less  extensive  separation  at  the  first  tenotomy.  Very  recentlj, 
also,  methods  have  been  conceived,  wliich  allow  the  greatest  possible  enlargement 
in  the  arc  of  the  portion  that  is  set  back,  with  an  avoidance  of  the  dangers  abore 
Indicated. 

Thus  it  is  recommended,  in  case  of  need,  after  an  extensive  strabotomy,  to  keep  the  globe  deri 
atcd  by  means  of  a  thread  in  the  course  of  its  antagonist  from  one  to  two  days,  in  order  that  lb« 
divided  muscle  may  be  compelled  to  unite  as  far  back  as  possible.  For  this  purpose,  in  ttrabifintsi 
internr/s,&  thread  is  introduced  through  the  conjunctiva  in  a  vertical  direction,  near  the  outer 
iiiarii:in  of  the  cornea,  and  then  drawn  through  the  outer  palpebral  commissure,  and  fastened  after 
the  globe  has  been  brought  into  the  proper  direction  by  traction.  In  strabismus  externns,  wher« 
greater  power  is  required  for  adduction,  tiie  thread,  in  order  to  prevent  tearing  through,  should 
be  armed  with  two  needles,  which  should  be  passed  through  at  the  corneal  margin,  one,  one-tDd-a 
half  lines  above,  the  other,  one  and-a-half  below  the  horizontal  meridian,  in  order  that  bothneedlel 
may  be  passed  through  the  integument  separately,  but  close  to  each  other,  passing  just  alwvetbt 
caruncle  through  the  inner  commissure,  so  that  the  entrance  of  the  needle  is  close  to  the  carnnde, 
and  the  exit  about  five  lines  on  the  side  of  the  nose  ;  then  both  threads  are  gently  drawn  till  tb« 
cornea  approaches  the  caruncle  as  nearly  as  the  operator  may  desire,  when  they  are  tied,  (iji^pp.) 
The  result  is  very  well  spoken  ofl 
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'  Othen  advise,  in  operating  for  conyergent  strabismua,  to  first  carefully  separate  the  con- 
jnnotiTa  up  to  the  temi-ltmar  fold  from  Tenon^a  capsule,  and  to  separate  the  fold  with  the 
ewuncle  from  the  parts  lying  behind.  For  this  purpose  the  conjunctiva  is  lifted  up  in  a  fold 
€D  the  lower  end  of  the  insertion  of  the  muscle  incised,  and  the  scissors  introduced  through  the 
womid  between  the  conjunctiva  and  Tenon^s  capsule,  dissecting  as  it  goes.  If  then  the  separa- 
tion has  been  accomplished  in  the  manner  indicated,  and  the  whole  capsular  portion,  so  impor- 
tuit  for  the  setting-back  of  the  muscle,  be  completely  independent  of  the  conjunctiva,  the 
tendon  should  be  divided  in  the  usual  way,  and  the  vertical  opening  of  the  capsule  made  at  the 
nme  time  with  the  tenotomy,  be  enlarged  above  and  below,  according  to  the  amount  of  setting- 
back  required,  when  the  conjunctival  wound  should  be  closed  by  a  suture.  The  same  method 
is  practiced  for  the  external  rectus.  Here  the  separation  of  the  conjunctiva  should  be  extended 
to  that  portion  of  the  outer  angle  which  draws  backward  very  much  on  turning  the  eye  out- 
ward.   The  following  are  claimed  as  advantages  of  this  method. 

L  A  greater  freedom  and  space  for  the  regulation  of  the  effect  of  the  operation. 

2.  Avoidance  of  the  sinking-in  of  the  caruncle,  and  every  trace  of  a  cicatrix,  which  the 
qperations  heretofore  employed  occasionally  left. 

3.  There  is  no  necessity  for  more  than  two  operations  on  the  same  person,  nor  more  than 
one  on  the  same  eye.     ( Liebreich. ) 

Attempts  at  control  have  not  resulted  entirely  in  favor  of  this  innovation,  since  there  have 
been  observed  great  depression  of  the  caruncle  {Javal)y  suppuration  on  account  of  extensive 
denudation  of  the  muscle  {Knapp)^  and  large  hemorrhage  into  the  capsule  of  Tenon,  with  pro- 
tnudon  of  the  eyeball  {Haberistna) . 

Many  consider  it  better  to  open  the  conjunctiva  in  a  longitudinal  direction  instead  of  the 
tnmavene,  that  is,  along  the  belly  of  the  muscle,  so  as  to  reduce  the  gaping  of  the  wound  to  a 
mfafmnwi ;  thcu  to  disscct  up  the  coujuuctiva  from  the  capsule  for  some  distance  above  and 
below  the  edges  of  the  wound,  and  also  to  detach  the  caruncle  from  the  subjacent  tissue,  in 
Older  to  then  divide  the  muscle  and  split  the  sheath  as  needed  {Snellen), 

Where  the  squint-angle  is  very  great,  the  operative  removal  of  the  squint,  in 
spite  of  all  these  modifications,  cannot  very  easily  be  performed  without  a  very 
perceptible  limitation  of  motility  of  the  globe,  gre^it  depression  of  the  caruncle  and 
a  considerable  protrusion  of  the  eyeball.  Hence  it  is  recommcaded  in  such  case  to 
be  content  with  a  moderate  tenotomy  of  both  intemi,  and  then  to  supply  what  is 
wanting  in  the  desired  effect  by  advancing  the  tendon  of  the  antagonist.  {Oraefe.) 
We  may  even  frequently  succeed  in  obtaining  a  complete  correction  by  ihe  advance- 
ment of  one  muscle,  whicli  is  of  course  a  very  great  advantage,  and  consoling  for 
the  patient,  who  has  depended  upon  the  fixing  eye  alone  on  account  of  amblyopia 
of  the  squinting  eye.  {Schiceigger.)  If  a  considerable  secondary  deviation  appears 
bnmediately  after  the  operation,  in  consequence  of  too  wide  an  opening  of  the 
capsule  or  too  extensive  a  separation  of  the  muscle  from  its  adjacent  parts,  it  is 
well  to  correct  the  error  immediately  by  the  conjunctival  suture.  Very  small 
secondary  deviations  never  need  tliis,  hut  are  rather  advantageous  and  therefore  to 
be  desired,  since  they  soon  disappear  by  gradual  contraction  of  the  cicatrix  and 
thus  avert  an  insuflftciency  in  the  result.  In  greater  secondary  deviations  this  also 
occurs  not  very  uncommonly,  and  in  children  pretty  often,  and  sometimes  the  stra- 
bismus convergens  even  returns,  since  by  continuance  of  the  tendency  to  squint  the 
over-corrected  angle  of  deviation  suddenly  increiises  considerably.  We  should  not, 
however,  count  upon  this,  especially  when  the  tenotomy  has  been  done  at  the  period  of 
paberty  or  upon  adults.  In  order  to  be  assured  against  any  remainder  of  a  second- 
iry  squint,  and  to  avoid  the  complicated  advancement  of  the  muscle,  the  effect  of 
which  is  much  more  difficult  to  measure,  there  remains,  therefore,  nothing  but  to 
letsen  the  surplus  of  the  correction  by  approximating  the  edges  of  the  wound  of  the 
■heath  and  conjunctiva  by  a  delicate  suture.     In  order  to  increase  the  effect  we  may 


OPKHATI0K8  FOB  STRIBISMTB — IMlTEDrATie 

nlao  take  a  iemi-lDcmr  piece  from  the  portian  of  eiemltiiMi'ivA  nnd  fiUmili  twi^  the 
retro'tftniiil  Md^  and  then  uniU*  tlie  edges  hy  n  isolun?. 

\¥Tiere,  howeren  tli*'  fi^corulary  doviatioii  is  <xin*icl^mbli%  t\m  mHhiyd  will  uut  bo 
stifficient  We  must  hring  forward  tlK:?  end  of  tile  mnEirJi*  nnr!  untt^'  it  to ikt*  jjlu^ 
or  att^'mpt  its  setting  forward  by  the  iCMadl^  thrc^  upc^mtioiL 

We  cuiiiQt  brfieve  th»t  tUc  p^TfoTmiMicw  of  %  atrabot^tay  b  rendefftd  oa*!^  %  ni«ii«jf  tit 
ootijimctivn  und  cipauk  at  4  grentex  dUiwiiCfi  from  the  eorot«l  m^ng^u  We  thcQ  nw**  witfe 
that  fifttt  of  the  tnoAole  wbich  iiwjchu«  withba^  or  eren  beyond,  tht!  muhefttbiag 
which  IK  cxmneoteti  to  tb»  hj  ntmi(jrotja  fiUmonti  of  c>otiiiective  tUAoe^  Tb*  nmmh 
ih«u,  of  ooarec,  be  drswu  c]e«T]j  ont  of  iU  bed ;  the  forc^pa  are  more  apt  to  bring 
the  sheiktb  of  the  moiMjle  «nd  emijutictivai  In  con«€U|nenoe  of  thia,  it  U  ofttiQ  dtl 
Jtist  what  in  and  what  Ih  not  muacnlor  litmcttire,  Stttgle  fiUmcititi  of  t^nodon  o£Na 
undjdd^.  Of  too  mticb  t«  icporatcd  frum  the  Bhe«tb,  and  tht  rosolt  of  tlift  op<riiiOT  J*  Bgf 
favoTuble, 

Wc  ore  in  a  ftLnii]tt.r  tbuigwr  wht>i3  w«  divide  thti  inunclc  at  ft  gre&t  dmtywioe  fittm  tht  liiic  «*  il» 
ftDrtlon^  Then  tlie  aiuomit  of  netting- bock  i«  much  greater  than  in  the  re^gnlar  nictbod.  kin»?l^ 
rnxmcJe  is  *horteced  Ui  tbfl  httigtb  of  the  ntump  reniAiuiug,  and  a  jiortion  of  thn  reoittanw  ti 
Tetragon  in  mnaovoft  wbtoh  the  ftdbefiion  of  the  tnUicTc  to  it«  cnrchipeB  off^r^  Adtled  in  t^ 
the  ieniluiouA  pi  tump  docs  not  iJwayfl  limply  #bnT(?l,  but  often  gmnuIat^A  excMHMvdf ,  and  tkd 
(MiusL^a  much  diSlculty  in  the  tt^atiacnt,  and  at  any  rate  ddayn  the  rocoTory  Tiiry  mnch- 


1 2.  Tmrat*duitcly  after  the  dhisioti,  the  muscle  retnictfl  ns  far  as  thr  sTtill-fJ 
adhtwion  p<?nuits.  Tills  c<j«trjK'ticm  h  often  RpasmodiCr  hence  the  cfTcft  of  tlicopdip 
titm  appears  leas  at  the  time  than  ftfter  the  bip.'ie  of  u  few  hotira.  1«  a  lihort  t[ 
intiuniEnutlon  comes  on,  neoplmstie  conneetiTe  tia&iue  develops  Tbk  loan  Iminnid 
thiekened,  and  tit  last  ftirms  rij^d,  tendinoiii*  fibren.  These  prtjifecKi,  hi  part,  fr*>uilJs* 
inner  snrfaw,  partly  from  the  cut  edges  of  the  end  of  the  muscle  to  the  surfM*- 
the  sclerotici^.  By  thij*  means  the  original  adhesions  renmlnlng  are  conaideji^jfj 
sU^ngthened,  and  a  new  direct  connection,  a  new  tiiaertion^  induced. 

Since  the  nLHi|>lju!tic  lulheflionA  become  fihortcr  in  their  higher  ddrelDiiment,  and  aw  1fi»  Ji^^ 
ton  Bible  than  the  fymiFf  m^ii^o^  of  connection — tho  erivclc^pea  of  the  mo*cle— the  effect  of  tl« 
operMtiiTt  nniii'i;,"fe:*  a  flight  dim[initi^>n.  whirh.  after  the  course  vi  n,  fe^  wtcks^  iifiiiJly  lib- 
a]ipear#  iigaiii,  prubahly  tm  Rctumnt  of  increaKitii;  activity  m  the  aiitn^i^oiiiKts  {Gt'offr}, 

If  till' ohf^tiiclert  that  tbr  divid^'il  tomlun  found  in  its  retraction  Wtre  not  ecjiui]  thmu^oOt 
the  t attaint  of  the  divided  edge— if,  fur  in^tftnire,  the  sheath  w sis  divided  t4i  a  ^TTJit«-T  eltm* 
above  or  below— the  retraetiou  of  tbe  individnnl  liTiiidlu*  of  titier-v  1,^4  uot  at  all  c^uaJ,  The  lif* 
line  of  inpwrtion  is  nbliijue  to  the  fi^rmer.  Th<  refore,  the  euiirsc!  in  \s-hieb  tht.*  afftt^-teil  niDicli 
rotat*'tt  tilt?  oyi!  in  move" I  t^Avard  the  arjtcTJtsr  poijit  of  uicerl;i"n,  i.r.,  the  optie  asi^  i*  i1t»n*tsJ 
smmt^^hat  U|t%vEird  er  rinwitwiird.  if  the  iotental  rtr  exteniai  rectijn  he  dividid.  This  cvptWif* 
ha=*  Uaen  marie  air^ailahh^  for  ^ilii^bt  eorreetiorifl  \u  eiv*ic»  in  wbich  thcHimkHifmic  deviatiea  djfia4 
lie  entireh  in  tbe  eonr>^^  of  i'UL'  nnipclc. 

The  inters  al  iK'i  ween  the  two  ont  <ndfl  of  tbe  tendon  nften  rcnmimi  eaeatit,,  *n«l  lb  fiUwi  hj 
looae  connective  tii^siifc  i^mietimeH,  however,  a  rather  liarg*/  neojdastie  curd  i*  fttrmtii  wbid* 
unites  the  st^paratetl  edges  of  the  divided  inusclc.  iJut  it  is  diily  oxctptionally  th:ii  such  aH' 
interveniii<;  piece  exerts  an  influence  upon  the  mobility  of  theglol)e  in  the  course  of  the  aiTaUHl 
muscle,  since  its  wh«)lo  lenjjjth  is  apt  to  adhere  to  tlie  Kclerotica,  an<l  only  the  most  pu^t^n^r 
point  of    insertion    is  to  Ijc  regarded  as  the  actual  point  at   which  the   muscle  w:m  h:/iJ 

If  the  miiscle  retracts  entirely  from  its  sheath,  tendinous,  connecting  filaments  are  al^^ 
developed  from  the  end  of  the  muscle,  but  these  run  in  the  orbital  tissue  ;  the  muscle  rtiiiiiu* 
separated  from  the  sclerotica. 

1:^.  These  metliods  are  scarr<ly  ever  attended  V)y  any  irrc^at  irriiatit>n.  Tin' 
adhesion  of  the  edges  of  the  wound  occurs,  with  rare  exceptions,  by  first  iuttntion. 
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The  injury  done  by  the  operation  itself  scarcely  ever  requires  any  direct  treat- 
ment. 

Still  it  is  urgently  advised  to  keep  the  eye  and  eyelids  immovable  during  the 
first  few  days  after  the  operation  by  a  bandage.  If  conjunctival  sutures  had  to  be 
introduced  on  account  of  an  over-correction,  we  should  not  neglect  to  examine  the 
eye  repeatedly  after  several  hours,  since  the  state  of  tension  of  the  muscles  has 
QBoally  become  very  different  from  what  it  was  immediately  after  the  operation,  and 
A  loosening  or  tightening  of  the  sutures  is  often  necessary  in  order  to  make  the 
correction  complete. 

If  the  operation  be  rather  more  difficult  than  is  usual,  and  if  the  surgeon  was  compelled  to 
divide  the  sheath,  or  to  use  the  hook  more  than  usual,  we  may  apply  cold  applications  for  a 
time,  in  order  to  avoid  an  excessive  reaction. 

Where  considerable  hemorrhage  has  occurred,  it  is  advisable,  the  second  daj*  after  the  opera- 
tion, to  begin  to  apply  linen  cloths  dipped  in  a  weak  solution  of  brandy,  in  order  to  somewhat 
&vor  absorption.  Granulations  are  kept  down  by  the  application  of  the  tincture  of  opium,  or 
if  they  are  large,  are  cut  off  with  the  scissors.  Yet  it  is  weU  to  delay  their  extirpation  until 
the  edges  of  the  wound  of  the  conjunctiva  have  contracted  to  a  small  size,  and  they  appear 
somewhat  pedunculated. 

14.  The  management  of  the  measures  which  aim  at  the  correction  of  the  main 
affection  is  of  very  great  importance  after  the  operation ;  that  is  especially  the 
avoidance  of  great  strain  of  the  accommodation,  since  by  the  employment  of  large 
amounts  of  accommodation  the  tendency  to  squint  might  increase,  and  with  this  a 
new  squint.  In  children  a  complete  correction  of  the  error  of  refraction  is  espe- 
cially desirable ;  while  in  adults  it  generally  suffices  to  advise  the  employment  of  the 
glasses  merely  for  close  straining  in  near  vision :  and  frequently  large  amounts  of 
accommodation  may  even  be  here  disposable. 

15.  In  some  cases,  after  the  operation,  an  extremely  troublesome  double  vision 
arises,  with  or  without  vertigo,  the  abnormal  relation  of  the  two  retina?,  to  which 
the  patient  is  accustomed,  being  removed.  This  diplopia  often  disappears  within  a 
few  days.  Not  unfrequently,  however,  it  continues  for  weeks,  and  occasionally  for 
months.  But  frequently  the  distance  a[)art  of  the  false  images  is  so  small,  that  it 
only  requires  a  slight  movement  of  adduction  or  abduction  to  bring  them  together. 
But  if  this  does  not  occur,  if  the  innervation  is  diverted  to  a  new  strabotic  deviation, 
the  squint  returns,  if  the  patient  does  not  learn  to  suppri'ss  the  retinal  images  of  the 
squinting  eye.  In  such  cases,  we  may  seek  to  favor  the  union  of  double  images  by 
prisms,  while,  at  the  same  time,  an  attempt  is  made  to  remove  the  cause.  Whether 
favorable  results  are  to  be  expected  from  this,  further  exi)erience  must  say.  Where 
these  means  have  been  found  insufficient,  the  treatment  should  be  directed  toward 
exclusion  of  the  squinting  eye,  in  order  to  restorer  the  cosmetic  rt«ult.  Tliis  is  done 
by  placing  a  dark  glass  before  the  eye,  or  allowing  the  patient  to  cover  it  with  a 
bandage  until  the  purpose  is  attained. 

16.  In  secondary  strabismus,  when  the  angle  of  Wjuint  is  moderately  large,  and 
the  limitation  of  motion  in  the  course  of  the  muscle,  which  has  bei^n  set  back,  does 
not  exceed  two  to  two  and  a  half  lines,  stitching  the  insertion  of  the  muscle  forward 
is  indicated.  This  operation  is  also  to  be  recommended  in  certain  paralytic  impair- 
ments of  motion  of  a  slight  degree,  as  well  as  in  great  primary  strabismus,  e8|>ecially 
in  divergent  squint,  if  mobility  in  the  course  of  the  antagonist  of  the  scjuinting 
muscle  has  been  somewhat  impaired.  In  the  first  case,  secondary  squint,  of  course 
the  tendon  of  the  shortened  muscle,  but  in  paresis,  or  in  excessive  primary  strabis- 
mus, the  elongated  muscle,  should  be  sewed  forward.    The  division  of  the  antago- 
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Biat  abould  always  be  combinpd  with  the  bringing  forward,  in  order  to 
effect  and  to  diminish  the  great  tension  on  the  thread. 

It  is  \3ettsr  to  undertake  the  odviinperaent  during  attre^tb^KS.  or  Jt  *lij 
with  the  globe  well  (ised  Tlie  conjnuctiTa  must  be  fir^t  cut  with  a  flm*  ymb  i 
ed^nrs  with  ruunded  jKiiutd  (Exactly  over  tbe  insertiofi  of  the  hUimU  to  be  idTtj 
and  throughout  the  whole  extent  of  the  lattt^r,  thcTi  Ije  loosened  towaftU  tJw*  pefl- 
phery,  but  especially  towtiul^  the  cornea,  and  a^  far  a«  the  cf-meal  ^mnier  tat  % 
distance  correspouding  to  the breMtb  of  tho  tendinous  Lnsertion  (10 — 1 2  mm-)  danpg 
Which,  however,  the  conjunctiva  should  not  Ije  U>m,  The  cai>6nle  of  Tvnon  ma* 
BOW  Im  opened  V)y  a  i<inall  ineiaion  at  one  end  of  the  mnacnlftr  t^^ndon,  in  onkrtff 
^mit  nf  tlie  poaaage  of  a  blunt  hook,  curved  on  the  Sat^  I^etwecn  the  muicle  xa^ 
the  sclera,  and  then  the  capsule  of  Tenon  at  the  other  end  of  the  insertion  ii*  m  iv 
fmt  tlirougii  upon  the  tiook,  until  tbe  latter  comes  out  free.  Two  fine  waxi?d  sH 
sutureH  are  now  puj^'d  thnmgti  the  muscle.  Each  of  these  is  provided  w^ith  tm 
needles,  wiiieh  are  introdueed  aUmg  the  hook  from  the  aclexal  surface  of  the  mnsdtf 
through  Us  l>eUy,  wt  that  anvh  ol  Hm  two  loop«  of  silk  embraces  a  portion  of  taax^ 
from  2—3  nullm.  wide.  Nt?xt  the  joaertioa  in  front  of  the  book  m  detached  d<pe 
to  the  sclerotic.  This  being  done,  the  needles  ares  passed  throngh  tbe  ronjimctml 
flap  from  its  sclerid  mar^n  close  to  the  border  of  the  eomea  and  tit'd.  Ows  cm!  rf 
each  i^uture  is  cut  off  short,  but  the  other  is  left  e^ulficientlj  long,  in  order  to  f«dlj' 
tute  the  remnval  of  the  »utiiiea  on  the  2d — 3d  day.  The  conjunctival  wound  ti 
now  eloped  Ijy  a  fine  ^utuR%  and  finally  the  uiiiBcle  causing  the  squint  ia  cat  thruQ^ 
In  accordanee  with  the  nikss  previously  mentioned  (Schweig^rr). 

As  a  matter  of  exjiericnce  it  b  well  to  produce  a  mnaU  over^^nvetion.  ^dmt  lliS 
immediate  effect  of  the  operation  is  afterwardi*  always  womewlmt  It^sc^nt^d  V» 
aitture  must  remain  from  2 — 3  days,  during  w^hicb  time  tho  adho8it»n  lias  «lwi^ 
reached  a  sufhcient  degree  of  firmness.  In  order  to  prevent  the  rul^bing  of  tb-- 
suture-knot  and  limit  the  extension  of  the  extravasated  blood,  the  compressinii 
bandaj^e  is  very  mucli  to  be  recommended,  but  cold  applications  only  where  great 
inflainiuatory  irritation  is  present. 

It  is  less  advantageous  to  introduce  the  sutures  into  the  muscle  after  its  division,  as  wsi 
formerly  the  custom  {CrUrJiett^  Orarft),  since  the  muscle  retracts  very  much  and  we  most 
then  penetrate  with  the  forceps  into  a  dark  space  in  order  to  bring  it  to  light  agaio,  trherebj 
we  commonly  bring  to  light  no  more  than  the  bundle  of  fibres  which  is  grasped  by  the  forceps, 
and  this  difficult  and  injurious  maneuver  must  be  repeated  for  each  suture. 

(Another  method  is  as  follows.  The  ])atieut  having  been  placed  upon  his  back, 
and  under  the  full  influence  of  an  anjesthctic,  and  the  eye  to  be  operated  uj^k-o 
exposed  by  the  wire  speculum,  an  assistant  draws  the  cornea  as  mucli  as  po<sii4e 
toward  the  outer  cantlms  by  catching  the  tissues  over  the  tendon  of  the  external 
rectus  muscle  in  the  blades  of  a  pair  of  fixation  forceps.  The  operator  then  makes  a 
horizontal  opening  over  the  internal  rectus  muscle,  midway  between  its  borders,  and 
extending  from  a  point  one  line  distant  from  the  cornea  down  to  the  semi-lunar  fold. 
This  opening  should  be  made  by  lifting  a  vertical  fold  of  the  conjunctiva  and  sub- 
conjunctival tissues  with  forceps,  and  cutting  it  with  scissors  in  a  horizontal  direc- 
tion. If  care  is  exerci.sed,  the  internal  rectus  muscle  will  be  exposed  without  any 
difiiculty  or  the  occurrence  of  nuicli  bleeding.  The  next  step  is  to  secure  the  entiit 
tendon  of  the  muscle  wliich  is  to  be  brought  forward.  This  is  especially  essential  in 
those  cases  in  which  the  divergent  squint  has  been  the  result  of  the  operation  for 
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oonvergeot  sqnint ;  for  in  snoh  oases  the  tendon  and  theoa,  haying  been  much  hag- 
gled in  the  original  tenotomy,  fall  back  irregalarlj,  and,  being  split  more  or  less, 
form  false  insertions,  which  are  zigzag  or  interrupted. 

After  the  apparent  insertion  of  the  muscle  has  been  brought  into  view,  a  strabis- 
mus'hook,  haying  an  eye  drilled  in  its  free  extremity,  and  armed  with  a  waxed  silk, 
is  made  to  sweep  beneath  it,  from  below  upward,  care  being  taken  to  keep  the 
instrument  in  close  contact  with  the  sclerotic,  and  carried  so  far  back  as  to  include 
eyery  straggling  band  of  muscle  or  tliecH  which  is  to  be  advanced. 

The  uplifted  mass  should  then  be  tied  close  to  its  sclerotic  implantation.  The  next 
step  is  to  divide  the  external  rectus  muscle  freely  through  a  horizontal  wound  in  the 
ooi^junctiva,  and  thus  complete  the  preliminary  steps  for  the  advancement  of  the 
internal  rectus.  The  latter  step  is  effected  as  follows :  the  operator,  holding  the 
ligature  firmly  in  one  hand,  should  cut  with  scissors  the  insertion  of  the  muscle  and 
gently  break  up  any  bands  of  connective  tissue  which  may  attach  it  to  the  sclerotic. 
As  he  does  this,  he  should  draw  upon  the  ligature  and  sway  it  from  side  to  side  until 
it  becomes  evident  that  any  adhesions  which  might  obstruct  the  advancement  of  the 
muscle  have  been  overcome.  He  should  now  estimate  the  amount  of  adduction  which 
may  be  necessary  to  cure  the  divergence.  This  he  can  do  by  catching  with  forceps 
the  sclerotic  edge  of  the  cut  tendon  of  the  external  rectus  and  drawing  the  cornea 
toward  the  inner  canthus,  while  he  holds  up  upon  the  stretch  the  muscle  to  be 
advanced.  The  retentive  sutures  are  now  to  be  placed.  For  this  purpose  two  deli- 
cate, short,  and  sharply-curved  needles  are  to  be  armed  witli  fine,  well  waxed  silk, 
and  adapted  to  a  needle-holder.  (The  needle-holder  of  Dr.  H.  B.  Sands,  of  New 
York,  is  decidedly  the  best  fi)r  this  purpose.) 

Having  measured  the  extent  to  which  the  eye-ball  must  be  adducted  in  order  to 
correct  the  divergence,  the  sutures  should  be  passed  through  the  muscle  and  its  theoa 
as  far  fiom  its  cut  end  as  may  be  necessary.  The  muscle  should  be  drawn  well  out 
and  kept  upon  the  stretch,  so  that  the  sutures  may  bo  passed  through  it  as  deeply 
as  possible  behind  the  caruncle,  to  secure  a  firm  hold,  and  to  leave  a  somewhat 
longer  mass  between  the  perforations  made  by  the  sutures  and  the  ligature  upon  its 
cut  end  than  the  original  divergence  measured.  The  course  of  the  sutures  should  be 
perpendicular  to  the  plane  of  the  muscle,  one  passing  through  near  its  upper  margin, 
and  the  other  near  its  lower.  After  the  sutures  have  been  placed  in  the  muscle,  the 
end  included  in  the  ligature  should  be  cut  off,  care  being  taken  to  leave  enough  to 
prevent  their  tearing  out.  The  amount  cut  should  nearly  equal  the  degree  of 
divergence  to  be  corrected,  allowance  being  made  for  shrinkage  which  has  followed 
the  detachment  of  the  muscle  from  the  sclerotic.  The  next  step  is  to  carry  the 
sntures  beneath  the  conjunctiva  above  and  below  the  cornea.  It  is  better  to  place 
the  upper  suture  first.  This  also  requires  the  curved  needle.  The  point  aimed  at  in 
carrying  the  needle  along  the  sclerotic,  beneath  the  conjunctiva,  should  be  about  a 
line  above  the  cornea  and  over  the  center  of  the  line  of  implantation  of  the  superior 
rectus  muscle,  and  there  the  suture  should  emerge.  Before  tying  the  upper  the 
lower  suture  should  be  brought  out  at  a  corresponding  point  over  the  inferior  rectus 
insertion.  While  the  operator  is  cautiously  tying  the  sutures  his  assistant  should, 
CAtching  hold  of  the  insertion  of  the  external  rectus,  c:irry  tiie  cornea  toward  the 
internal  canthus  as  much  as  possible,  and  thus  effect  what  may  be  considered  the  real 
intention  of  the  operation,  namely,  to  adduct  tlie  eye  strongly,  and  thus  place  the 
end  of  the  ahorterud  internal  rectus  in  co-aptation  with  the  sclerotic  at  the  natural 
line  of  sclerotic  implantation.    The  exercise  of  a  little  care  will  cause  the  muscle  to 
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spr(?ad  oxif  aud  b©  bidden  behmU  the  borlyontal  pillars  of  tbe  wotmd  tlir^ugli  whhh 
tha  retriitivi^  sutkires  bave  bec^n  ctirried;  and  tliu<>  in^Qriiig  a  ooQ^lidiititjn  of  ibe 
woiiuded  parts,  obtain  tbo  aid  uf  the  BoUii^qiieDt  cicatricial  o  ♦ntra^^tioo  ot  ih&  loft 
parta  intervealng  between  tbe  cornea  and  tbe  canHH-lti  id  the  nltlmttte  retiuU.  Thii 
jnctbod  has  been  eui[doyad  upou  two  eves  which  had  been  rentlert?d  divergent  hv 
o  (J  rations  for  converges  it  squint.  In  one  of  these  ej  e  a  tbe  diverge  !^<ce  «:a.^  mow 
than  five  11  nee,  in  tbe  other  about  foar.  In  th'e  firJ^t  eve  a  ama!!  amount  of  ctm- 
vcrgent  squint  ivo-s  indoced,  which  waa  cured  by  applying  tlie  gl^s  wbiob  nenrrabiid 
existing  livpennetropia*  In  thei^eoond  case  a  verj  slight  decree  of  conrer^'noe  vat 
cau^ed^  not  eiceedmg  a  line,  which  was  also  removed  bj  the  use  of  the  proper 
gbia^cs.  And  in  both  these  cases  the  existence  of  hyper metropia  wonld  hat «  mii* 
dered  glasses  neceaaar^f  a^ide  fiom  anj  conver^'enoa. 

The  op<*ration  bus  alao  been  ^atisfiicti^frily  performed  in  tiro  efl^es  in  which  »%lii 
paresis  of  tlie  internal  re  el  us,  the  result  of  jnjurj,  had  led  to  divergent  sqnint 

No  indammali^in  of  an  annojing  oharajcter  ba:^  fuH^^wetl  tbe  prooednre.  It  ii 
believed  tlmt  tbe  cbance  of  .success  is  greattjr  increased  bf  dt?idrng  tlie  exti  mal  r^eks 
of  tbe  ft;lkiiv-eye,  eren  tliough  it  is  proi}OBed  to  advance  the  internal  reetns  of  out 
ejre  only,  {Agjiew,}] 

Othertt  prefer  to  split  ibe  omtjunctiTa  in  the  ire^oa  of  the  now  mnacnliu'  iiiRertion  hj  t 
TerticJil  iadiaioo,  ajjd  then  io  difiaeot  it  lap  from  the  Hsibjjiwent  cap»uIeof  Tcingn  ««  i*d.l  towinli 
tbe  cornea  av  towards  the  retro-tarRal  fold«  then  to  Bepnr^te  tho  zdua^Iq  from  ih^  tclem  ior 
mi.-ilmt(.ly,  Atid  Ui  inoiee  the  cap»iile  bo  far  itpwAtds  a-nrl  down^rt^ft,  that  the  miuelt  ud 
portion  &t  cupaale  l3'iDg  upon  it  bDconiE  porfectly  morahk^  and  hence  can  be  drawn  ch^ 
,  beneath  ih(i  (^onJunctU^a  ai  far  aa  the  buFiIer  of  the  coraoa-  Here  ibe  anterior  wad  at  U> 
^  tnasdi}  ii  to  h«  fststoned  in  tbo  following  nmnner  t  Tiro  fine  tiocdles  nt  both  ondi  of  ch«  laav 
suture  are  lir»t  drawn  through  the  capsidi^  and  end  of  the  muaclo  unii  then  through  the  ooa> 
JtuicUva  from  hehlnd  forirarda,  over  whioh  thti  loop  la  tied.  Such  a  ^uturo  or  loop  i^  iotr^ 
duccd  in  the  region  of  the  superior  border  of  the  muscle,  and  a  second  in  the  region  of  iia 
inferior  border  of  the  muscle.  After  the  muscle,  and  with  it  the  capsule,  are  in  this  way  filed 
close  to  the  corneal  border  under  the  conjunctiva,  the  conjunctival  wound  is  carefully  closed 
by  several  sutures.  If  necessary,  a  piece  of  the  anterior  end  of  the  muscle  and  also  of  th« 
capsule  of  Tenon  can  of  course  be  excised,  in  order  to  increase  the  eflfect.  {Licbreich,) 

17.  In  cases  of  secondary  squint,  where  the  mobility  in  the  conrse  of  the  retr  ct  d 
mascle  is  completely  or  almost  completely  removed,  especially  where  the  niu-cK-  has 
drawn  itself  com|)letely  back,  and  has  no  connection  with  the  gl'»be,  and  in  :iil  c;.se* 
where  the  angle  of  squint  is  very  large,  even  if  the  limitation  of  motion  in  the 
course  of  the  muscle  which  has  been  laid  back  was  only  to  a  moderate  dt-gne.  t'le 
stitching  forward  is  no  longer  sufficient.  Then  a  g  eater  bringing  forward  of 
the  end  of  the  muscle  is  necessary,  and  this  may  be  attained  by  tbe  so-calUd  thread 
operation.  This  method  is  also  to  be  recommended  in  all  cases  of  great  paralvs":? 
of  the  muscle  as  well  as  in  primary  strabismus,  with  a  largo  angle  of  squint,  nbd 
great  limitation  of  motion  in  the  course  of  the  squinting  muscle.     (Grarfe,) 

To  bring  forward  tlie  insertion  of  the  muscle,  after  properly  fixing  ihe  globe, 
the  conjunctiva  in  front  of  tlie  ati'ected  muscle  is  to  be  divided  vertically  and  then 
separated  from  the  sclera  toward  the  cornea  and  toward  the  reflection  to  a  i>ro|KT 
dir-tiinee.  Then  the  end  of  the  muscle  is  to  be  dissected  up  from  the  sclera,  and  t!.e 
antagonistic  muscle  diWded,  not  close  to  its  line  of  insertion,  hut  about  one  line 
further  back,  so  that  a  stump  may  remain.  Through  this  stump  a  loop  of  thread  is 
to  be  passed  by  means  of  a  curved  needle,  the  globe  turned  toward  the  side  of  the 
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musde  to  be  brought  forward,  and  retained  in  this  position  for  two  or  three  days 
by  properly  fastening  the  thread.  At  the  same  time,  the  proper  application  of  a 
preesure-bandage  is  of  marked  service,  as  it  fixes  the  globe  to  some  extent,  and  some- 
what preyents  traction  of  the  parts  miited  to  the  thread,  and  removes  one  cause  of 
great  pain  and  intense  irritation.     (Guerin,  Ghraefe.) 

Unfortunately,  in  this  method  we  can  not  easily  regulate  the  effect,  since  the  eye 
must  be  turned  as  far  as  possible  to  the  side  of  the  muscle  to  be  brought  forward,  in 
order  that  the  thread  may  not  pass  over  the  cornea  and  rub  upon  it,  which  gene- 
rally causes  unbearable  pain,  abd  often  severe  inflammation  and  even  suppura- 
tion of  the  cornea.  (Bt^an,)  There  then  generally  remains  in  the  most  cases  a 
great  deviation  of  the  globe  in  the  course  of  the  muscle  again  brought  forward, 
which  then  must  be  covered  by  a  setting-back  of  the  partner  of  the  opposite  side, 
in  case  this  has  been  already  divided.     (Qraefe,) 

12.  In  order  to  remove  the  great  deformity  caused  by  a  great  sinking-in  of  the 
conjunctiva  and  caruncle  after  excessive  division  of  the  ocular  sheath  on  the  inner 
side  of  the  globe,  the  ocular  coiyunctiva  is  opened  in  the  same  way  as  in  stra- 
botomy,  some  lines  in  front  of  the  caruncle,  in  a  vertical  direction.  The  submu- 
00U8  tissue  is  then  dissected  with  c^re  as  far  back  as  the  outer  surface  of  the  muscle, 
which  has  been  set  back,  and  forward  to  a  point  near  the  corneal  margin.  The 
edges  of  the  wound  are  then  united  by  suture,  taking  care  to  draw  the  caruncle 
well  forward  and  somewhat  upward.  The  surface  of  the  posterior  coigunctival 
flap,  which  has  been  dissected  up,  is  then  united  to  the  sclerotica.    (Grae/e.) 

In  order  to  conceal  great  protrusion  of  the  globe,  or  to  remove  excessive  gaping 
of  the  palpebral  fissure,  tarsoraphy  is  performed  with  advantage.    (Qra^e.) 
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Divergent    Squint- 


f^Umti  IhifA^  i^hile  the  Hmt4il  mot^fnwnU  in  tifty  dirt^im  A«/  ^mt  iff  cmi^0&*6t  m 
unimjmnd, 

1,  Tlie  squint  lu^cording  to  the  rule  followB  iolely  in  the  &fmrm  of  th«?  eitecu^ 
rpctS  mu«fk«»  i*<i  thnt  th<^  visual  line  of  the  equinting  eye  piisaes  behind  thi*ot»jefi<rf 
flxatiou  ami  nsunUv  diverges  with  the  other  viMial  11  dc.  The  Tisiml  l\m  of  Ifci 
squhitiag  eye  deviates,  however,  cxeuptioniilly  upwards  and  otitwarda^  or  dotrmnrfl 
and  outwfirda. 

2.  StrahisTims  divflrgefWj  like  tl*e  oouvergetit  form,  \a  eepeeially  in  the  btgirniins 
frequently  periiidie^  intt^rcurrent,  Le.^  it  ttpjK'ars  only  under  certain  conditions,  T^Mte 
ill  other  respects  both  ey(*a  fix  correc^tly,  and  even  bttiocular  simple  vision  with  tliivtl 
perc^^iition  of  perspective  tukefs  placi?  when  other  morbid  conditions  Ao  not  \m^ 
\L  In  the  course  of  time^  however^  the  divergent  aquiut  is  wont  to  becoiw?  pfl^ 
ittanent 

In  a  num1>er  of  cases,  aometimca  the  one  eye,  fininetime&  the  other  deriiiiat  wot* 
WMTib,  while  t]ie  other  eye  fixea,  and  thit^  depends  sometimt^  upon  the  wiUuf  tk 
palientt  and  ftnuKtin^es  the  choice  of  the  fixing  eye  is  determined  by  the  porttinn  of 
the  object  in  wpoce,  so  that  at  t^rtain  distaneus  and  in  certain  bitenil  diltcfitui*  ^i 
the  visual  lines  the  one  eye  ia  accommodated  for  the  point  of  fixation,  and  in  trfJjrft 
the  other  eyc^  and  the  strabiemns  divcrgcns  appeals  of  the  alternating  form.  Goicr 
ally,  howevcft  one  eye  is  ci.>nstantly  turned  out^  the  strabismus  i**  monocular.  *fta 
con<'oniitiint  in  w  far  as  1  \y  covering  the  fixing  eye,  it  turna  outwards,  wliik  tht 
squintini,^  eve  hi  conies  the  fixing  one. 

8.  The  squinting  angle  is  of  very  differeiit  size  in  difForent  individnnls.  It  v:iri';< 
however  in  tlie  same  individual  witliin  very  wide  limits,  according  to  time  amhi'- 
cumstaiiccs.  In  general  we  can  say.  tliat  thc^  deviation  in  old  cases  is  usually  wi'Dt 
to  be  greater  than  it  has  been  in  the  same  individual  at  the  l>eginuing  of  the  disaji. 
Doubtless  a  degeneration  of  the  partiei])ating  muscles,  namely  a  hy])ertrni>liy  ef  the 
squinting  muscle  and  atrojiliy  of  its  antagonist,  are  here  partly  to  be  taken  in^" 
account. 

Moreover  the  existing  necessary' amounts  of  convergence  and  the  dircdi^-n  I'f 
the  visual  lines  have  a  pro])oitioual  influence  upon  the  angle  of  sciuint.in  the  >^inie 
individual  and  at  the  same  time.  In  this  respect,  however,  very  eon>iderablt' ilif- 
ferences  make  their  a])j)earance  and  justify  the  supposition,  tliat  we  may  not  aloay? 
have  to  do  with  conditions,  pathogenetically  of  the  same  value,  but  that  theix-  i;^ 
em])raced  in  one  category  much  that  in  the  future  will  be  considered  as  distinct. 

(I.  The  greatest  difTereners  a])pear  in  the  relation  of  the  squinting  eye.  uhen  ;in 
object  is  gradually  approximated  in  the  median  j)lane,  the  horizontal  visual  |'l:^^^^ 
remaining  unchanged,  and  therefore  the  amount  of  convergence  neees>ary  for  tix^- 
tion  is  increased.  In  many  cases,  csjjceially  in  old  peinianeiit  e>nes  of  a  very  liiiili 
degree  of  strabismus  divergens,  the  squinting  eye  remains  comi)letely  imuioval'K' i^^ 
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its  pathological  position,  or  at  most  it  makes  very  irregular  and  insufficient  move- 
ments of  adduction,  more  by  jerks  and  less  excursive,  while  the  other  eye  moves 
inwards  proportionally  to  the  shortening  of  the  distance. 

In  other  cases  of  permanent  strabismus  divergens,  generally  of  a  less  high  degree, 
the  squinting  eye  turns  outwards  in  the  same  degree,  or  somewhat  more  and  more 
rapidly  than  the  fixing  eye  turns  inwards. 

In  low  degrees  of  strabismus  divergens  the  ability  of  the  squinting  eye  to  con- 
verge is  usually,  and  in  the  periodic  form  of  squint  as  a  rule,  not  entirely  absent, 
but  only  the  potential  or  even  the  actual  energy  of  convergence  has  sunk  more  or 
less  below  the  normal  amount. 

So  we  meet  with  such  cases,  where  the  patient,  when  his  attention  is  called  to  it, 
by  the  employment  of  a  powerful  impulse  of  the  will  is  enabled  to  produce  every 
amount  of  convergence  situated  within  normal  limits  and  even  to  maintain  it  for 
some  time,  but  becomes  fatigued  sooner,  and  then  from  a  feeling  of  tension  and 
fatigue  allows  the  squinting  eye  again  to  turn  outwards.  Usually,  however,  the 
patient  is  actually  capable  of  producing  much  smaller  degrees  of  convergence  than 
in  the  normal  state.  If  an  object  is  brought  near  in  the  median  line,  both  eyes  con- 
verge regularly  only  up  to  a  certain  distance ;  if  the  object  oversteps  this  limit,  the 
squinting  remains  unmoved  or  undergoes  slight,  irregular  oscillations ;  finally,  with 
a  further  shortening  of  the  distance  it  suddenly  turns  with  a  jerk  considerably 
outwards,  the  visual  lines  diverge  or  converge  in  a  much  slighter  degree  than  that 
which  the  patient,  with  a  corresponding  position  of  the  object,  is  still  in  a  condition 
easily  to  produce  and  to  maintain  with  the  binocular  visual  act  The  patient  feels 
very  distinctly  this  sudden  deviation  and  knows  exactly  how  to  designate  the 
moment  when  it  comes  on.  The  limit  of  the  shortening  of  the  distance  at  which 
the  squinting  eye  remains  immovable,  and  that  at  wliich  excursive  deviation  comes 
on,  are  very  different  in  different  individuals.  By  prolonged  experiments  and  the 
consequent  fatigue  of  the  muscles  in  question,  they  usually  recede  somewhat  from 
the  eye.  On  the  contrary,  a  moderate  increase  or  decrease  in  the  amount  of  accom- 
modation by  concave  or  convex  glasses  have  no  considerable  influence.  Just  as 
little  can  these  limits  be  perceptibly  displaced  by  moderate  diminutions  in  the 
amount  of  convergence  with  unchanged  distance  of  the  object,  t.e.,  by  placing 
before  both  eyes  prisms  of  2''~4**,  with  the  base  inwards.  The  limits  are,  however, 
caused  to  recede  somewhat  by  adducting  prisms,  base  outwards,  and  by  everything 
that  is  in  a  condition  to  confuse  the  common  visual  act  in  a  high  degree,  especially 
by  prisms  placed  vertically  before  the  eyes,  by  very  strong,  over- correcting  concave 
or  convex  glasses,  even  by  excluding  one  eye  from  the  act  of  vision  by  holding  a 
screen  before  it 

There  are  finally  to  be  mentioned  cases  of  moderate  strabismus  divergens,  wliich 
frequently  occur,  where  the  deviation  manifests  itself  chiefly  during  distant  vision 
and  without  fixation,  while  during  distinct  fixation  of  near  objects  witliin  certain 
limits  the  correct  convergence  of  both  eyes  with  the  binocular  visual  act  can  be 
produced  and  maintained.  Here  either  merely  the  pott^ntial  energy  has  sunk,  and  the 
patient  converges  up  to  4  inches  but  soon  tires ;  or  the  actual  energy  is  also  dimi- 
nished, the  limit  of  binocular  vision  and  that  of  the  actual  squint  have  more  or  less 
receded. 

h.  No  less  remarkable  is  the  change  of  the  size  of  tlie  angle  of  squint  with 
changes  in  the  direction  of  the  visual  lines ;  the  deviation  would  then  l)e  permanent 
and  very  excessive,  in  which  case  the  influence  of  the  visual  direction  is  very  little 
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manifested.  As  a  rule,  the  deviation  increases  coDsidemljly  or  Rfisiimfi«  tlio  form  d^ 
periodic  Btjuintj  when  the  look  is  dir*«ttKl  upwardi^  or  m  turned  from  th*  1 
])taiie  towiirtls  the  suk  of  tlio  ueiiaHj  fixing  eye :  tho  angle  of  «qiilfkt  on  tifai  i 
trary  dtTroases  or  Iweomt*  zero*  wlien  tbe  look  is  k^were^i  or  directed  towvdi  i 
lide  of  tbe  FCiuintmg  eye.  The  patients  inlliugly  make  hwt  of  the  Uttfr  rmd' 
direction,  in  onler  to  give  a  1  natter  coordination  to  the  retina  of  th<*  deviatfd  *tt 
Riid  to  conceal  the  cosmetic  dtfet*t.  Tliey  also  soon  actmstrim  thrmselvrs  U>  mshj- 
tafn  the  surface  of  tlie  face  in  a  certain  oljlique  position,  by  whicli  the  squsaiMi 
eye  comes  gomewhat  forwartl^  whiU'  the  fixing  eye  n?ctsdRS  to  meorrt^p(nidiiigdcp«e. 

4.  Tlie  mobility  of  the  eyes  i*»  not  pexefptihly  tliniiniwhed,  its  hmg  m*  thr  ^trmia^ 
mils  remains  j)ure*  With  a  longer  ri>ntin«im<!e  of  the  affec^tion,  and  partiiTiUHj 
with  a  Inrge  angle  of  t^qnint^  the  mohitity  on  the  contrary  dtimniAha  pet^Qef>tiM|; 
doabtlei^^i  in  coDsequcnee  of  material  changes^  in  the  nint^ciilur  dtzuctlire,  m*  tkA  ibt 
sqniuting  and  eYcn  the  fixing  eye  alao  cannot  be  turned  so  much  tciwardm  the  »dr 
of  the  lfttt<fr^  and  tbc  excursiv^c  region  appears  someT^hat  displact^d  lawimii  i 
squinting  side. 

5*  The  deviation  manifests  itself  at  the  conimencemtTit  of  the  alTectioo^j 
fflpecially  in  the  periodic  form,  by  spontaneous  binocular  diplopia.     In  Iba  fu 
course  of  thediseaseT  however,  the  i>hantotn  image  of  the  a^nuintingeye  reoedcis 
the  contention  of  both  retina?^  and  the  patient  needs  the  concent mted 
tlte  coTering  of  the  flsing  eye  by  dark  glasses,  in  order  to  bring  about 
tion.     In  old  cases  and  especially  in  very  high  degrees  of  atrabismw  4h 
the  contrary,  a  diplopia  cannot  usually  bti  obtained,  even  when  the  Tltittl  ol  I 
deviated  eye  hai  not  yet  become  in  a  high  degree  functionally  ineapaeitafixL 

The  double  j  mages,  corresponding  tn  tlie  position  oi  the  visual  lim^^  firealwwi 
crossed.  The  relation  of  their  lateral  distance  to  the  angle  of  squint  vario  la 
many  i)oints,  and  is  not  yet  sufficiently  explained  in  every  direction,  to  be  foran- 
latcd  into  any  general  law. 

In  })('riodic  strabismus  divergens  the  lateral  distance  of  the  double  image? 
generally  corresponds  to  the  degree  of  deviation.  If  the  ol^ject  of  fixation  n 
gradually  approximated  in  the  median  plane  beyond  the  limit  of  the  region  of  con- 
vergence, its  image  becomes  indistinct  at  the  moment  when  one  visual  line  remain* 
immoval)le  ;  later  it  becomes  split  and  the  double  images  diverge  from  one  anotkr 
in  proportion  as  the  distance  of  tlie  object  becomes  shortened.  If  tlien  an  eicur- 
sive  squinting  deviation  appears,  the  doul)le  images  also  become  suddenly  tctt 
distant,  and  here  again  })roportionally  to  the  existing  size  of  the  angle  of  squint. 

In  permanent  strabismus  divergens,  which  is  not  too  excursive,  the  double 
images  are  likewise  very  distant  and  their  lateral  distance  sometimes  haraionizes 
with  the  size  of  the  deviation,  though  sometimes  such  an  agreement  cannot  It- 
found.  The  latter  ap])eai's  to  form  the  rule  in  old  cases.  There  also  apjK'ars  quite 
often  in  old  cases  of  stra1.)isnuis  divergens  a  remarkable  disproportion  in  the  l*>cil- 
ization  of  objects  in  tlie  raising  of  a  vertieal  screen  ]>etween  both  eyes,  by  which  a 
division  of  tlie  two  fields  of  vision  is  produced. 

Doubtless  many  circumstances  here  act  together  in  a  disturbing  manner.  On  the  one  tidt 
the  material  changes  in  the  muscular  structure  are  to  be  taken  into  account,  which  have  in- 
creased diflerently  in  different  cases  and  must  essentially  confuse  the  co-ordmation  of  the 
deviated  eye.  Then  we  not  uncommonly  meet  with  an  impediment  in  the  circumstance  that 
it  is  often  very  difficult  for  the  patient  to  maintain  the  mutual  position  of  both  eyei*,  when  he 
directs  the  attention  to  the  double  images  or  to  both  objects  separated  by  the  screen,  in  order 


LOCALIZATION  OF  IMAGES — ^MONOCUT.AR  AND  BINOCULAR  VISION.      831 

to  estimate  their  lateral  distance.  The  eyes  here  very  easily  become  subject  to  a  very  irregular, 
Jerking  motion,  by  which  the  retinal  images  are  naturally  displaced  also.  Finally,  a  further 
distnrbanoe  proceeds  from  the  indistinct  perception  of  the  phantom  image  belonging  to  the 
■qointing  eye  or  of  the  object  situated  on  this  side  of  the  screen.  In  consequence  of  this 
fudiBtinct  perception  the  struggle  between  the  two  retinae  is  as  a  rule  decided  in  favor  of  the 
fixing  eye,  so  that  the  impressions  of  the  squinting  eye  are  but  momentarily  perceived. 

Bj  reason  of  these  disturbing  influences,  even  very  intelligent  patients,  who  are  already 
piraeticed  in  experimenting,  often  find  it  entirely  out  of  their  power  to  estimate  even  in  an 
qyproximatively  correct  manner  the  existing  lateral  distance  of  the  double  images  of  a  fixed 
objeotw  If  a  screen  is  erected  between  both  eyes,  the  patient  sees  the  two  objects  each  on  its 
leapcctive  side,  perceives  also  their  gradual  approximation,  but  is  uncertain  in  his  estimate  of 
tbeir  mutual  distance  to  such  a  degree  that  he  is  not  in  a  position  to  decide  at  once  whether 
ihe  distance  is  great  or  small  It  is  here  of  considerable  moment,  that  the  patients  are  not 
vraally  able  to  perceive  the  screen  on  the  side  of  the  squinting  eye,  and  that  the  object  here 
■Itnated  soon  disappears,  when  by  unaltered  position  of  the  squinting  eye  the  screen  is  brought 


Eqnally  indistinct  to  the  patient  in  old  cases  is  usually  the  perspective  of  the  phantom 
image  belonging  to  the  squinting  eye,  and  when  a  vertical  screen  is  placed  before  it,  also  the 
distance  of  the  object  in  question.  Still  an  approximation  and  diminution  of  these  images  was 
repeatedly  estimated,  which  is  connected  with  their  position  upon  more  eccentric  portions  of 
the  external  halves  of  the  retina,  and  is  explained  by  the  direct  perception  of  perspective 
founded  in  the  conditions  of  organization  of  the  retina. 

If  we  combine  everything  hitherto  mentionecl,  we  cannot  for  a  moment  doubt 
that  the  deviation  of  divergent  scjuint,  unlike  the  convergent  form,  in  ))inocular 
rision  brings  along  with  it  an  ab.'*ence  of  co-ordination  of  the  squinting  eye  in  and 
for  itself,  and  that  this  absence  of  co-ordination  later  in  the  disease  ia  very  much 
influenced  by  the  material  changes  in  the  muscular  structure,  as  well  as  l)y  many 
other  circumstances. 

This  change  of  the  Mse  co-ordination  in  old  cases  of  divergent  strabismus  manifests 
itaelf  also  as  a  rule  in  monocular  vision  with  the  squinting  eye.  When  the  sound  eye  is 
oovered,  the  patient  as  a  rule  in  {>ointing  at  an  object  situated  in  the  median  plane,  misses  it. 
Generally  he  fails  towards  the  side  of  the  healthy  eye.  Still  it  also  happens,  that  the  finger, 
when  rapi'Uy  thrust  forward,  passes  by  the  object  towards  the  side  of  the  squinting  eye.  In 
one  case  of  the  latter  kind  the  tenotomy  of  the  squinting  muscle  was  performed  with  an 
maatasfactory  result 

In  monocular  vision,  the  squinting  eye  in  recent  cases  of  pennanent  divergent 
squint  and  of  periodic  strabismus  divergens  is  just  as  well  co-ordinated  as  uuder 
normal  conditions,  the  patient  fails  l)ut  seldom  in  thrusting  at  an  object,  and  can 
accomplish  his  work  without  intermission,  provided  the  functional  energy  of  the 
retina  be  normal,  as  a  proof  that  the  absence  of  co-ordination  of  the  squinting  eye 
is  connected  with  its  deviation,  i.e.,  disappears  when  the  sriuinting  eye  is  directed 
correctly  towards  an  object. 

7.  The  deviation  of  squint  and  the  absence  of  co-ordination  of  the  squinting  eye 
occasioned  by  it  exclude  binocular  vision ;  the  images  belonging  to  the  sijuintiug  eye, 
of  objects  situated  in  the  common  field  of  vision,  are  completely  suppressed  uuder 
the  action  of  l)oth  retime,  the  retina  therefore  of  the  deviated  eye  i)er forms  its 
functions  merely  with  a  more  or  less  wide  jwne  of  its  inner  periphery.  Still  even 
here  the  alisence  of  co-ordinaticm  is  from  the  commencement  strongly  marked  under 
all  circunmtances.  Where  double  images  of  a  monocularly  fixed  object  api>ear, 
either  spontaneously  or  by  tlie  aid  of  certain  manceuvers,  this  is  of  course  the  case. 
Where,  however  binocular,  diplopia  does  not  make  itself  felt,  this  follows  from  a 
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sinspl<*  experiment.     In  fact  bucIj  patients  cannot  give  anj  rIefinLte  infonnation  <xm- 

ceniing  the  position  of  objects^  wbich  fti^  moved  round  in  the  monocnlnr  Yi?tiil 
tiukl  of  the  squinting  tye,  ivUile  thQ  otlier  eye  fixe^  an  object,  even  when  thej  an 
still  Uf  sunie  extent  able  to  see  the  object  of  the  squintuig  eye  distinctly. 

8.  Tlic  region  of  suppression  of  the  retina  of  the  deviated  eye  is  generallj  Tcry 
extetisive  in  divergent  squint.  Within  its  range,  a  very  conj^iderablu  toqnditj  of 
the  retinal  elcnienU,  and  therefore  a  csentral  anicstheiiiJi  usually  manifest* 
mach  earlier  thaii  in  conTcrgenl  squint  The  limits  of  the  latter  can  then  1h* 
time^  very  exnetly  determinedj  and  appears  Bonietimes  distinct^  soraetimeni  dil 

Xot  uncommonly,  lioivever^  we  alj50  meet  with  ca^^^,  in  which  the  fuuctiotud 
turbance  extends  over  the  entire  retina  and  Iteeomes  a  true  aiiiljlyopia. 

t).  If  there  in  ahaenee  of  co-ordination  in  the  divergent  w^uinting  eye,  the  difvUh 
tion  cannot  J  hs  in  convergent  squint,  be  occJiaioned  by  a  vohintarr,  and  thi'fefo'PP 
conscioua  innervation^  even  if  in  the  normal  condition  there  existiiid  the  |usmi  tfl 
produce  and  maintain  cotrnderal^hj  diffennteei  of  the  visual  lines  voluntarily,  and 
not  merely  forcibly  by  nbductiug  priisjtis.  The  divergent  squint  must  conat^qapntly 
bo  placed  to  the  account  of  an  involuntary,  and  tlicrcfor^  nncotBcious  procc^  i^liidi 
however  aa  little  ejEcludet^  the  fuebng  of  delation  as  in  spasms. 

It  luis  lieen  hitherto  ahno«?t  uuiven^Jilly  believed  that  the  cause  must  be  sought  m 
an  insufficieney  of  the  internal  recti  muack^  /,  <?.,  in  a  diminution  of  the  actual  iff 
potential  functional  energy  of  the  muscles  of  c<»nTergence.  Against  the  baiui  ot  % 
luuficular  weakncsSj  howe\  er^  overpowering  objections  can  be  raise^L 

Ftrflt^  Bach  ft  OQudition  Doald  1>e  employed  a«  exphmatlcm  for  those  grmdu^  ^vistiiBi, 
wbich  the  mpnnting  <?y*>  ofttn  umlcrgM^s  by  apprctxiniatioQ  of  an  object  eitiiat^^  In  the  mt^tiia 
plane  within  the  limit  of  binocular  lixationr  But  if  an  inflnlBcicncy  of  the  miiscl^A  tbeati«iTti 
were  manifested  in  this  deviation,  then  a  relatively  increased  innervation  to  convergence  wooli 
have  to  be  introduced  for  every  object  situated  beyond  that  limit,  and  consequently  a  con- 
fusion in  the  estimate  of  the  perspective  must  result ;  the  object  in  question  must  be  seen  a: 
all  distances  smaller  and  nearer,  which  is  not  the  case.  In  the  same  manner  the  insuffici^fncv 
in  changing  the  direction  of  vision  in  the  coui-se  of  the  one  or  the  other  internal  rectus  niusck 
must  be  made  manifest  by  excursive  limitation  of  the  eye  and  by  a  false  estimate  of  the  direc- 
tion of  the  point  of  fixation,  whether  a  monocular  or  binocular  visual  act  takes  place.  Such 
an  absence  of  co-ordination,  however,  is  only  met  with  as  a  matter  of  experience  in  old  case*, 
especially  where  material  changes  in  the  muscular  structure  are  to  be  assumed  or  demonstrated. 

Still  less  can  the  excursive  squinting  deviations  be  made  to  agree  with  a  muscular  insaf- 
ficiency.  One  visual  line  deviates  as  a  rule  far  beyond  the  measure  of  convergence,  which  is 
still  easily  produced  and  maintained  by  the  patient  in  question,  with  a  corresponding  distance 
of  the  object,  and  frequently  the  reciprocal  position  of  the  visual  lines  becomes  a  divergent 
one,  while  the  range  of  convergence  is  still  very  considerable.  How  finaUy  are  the  excursiTe 
squinting  deviations  to  be  exi>lained,  which  appear  when  the  eye  is  not  fixed  and  during  dis- 
tant vision,  while  the  patient  fixes  binocularly  nearer  objects  easily  and  continuously. 

If  an  insufficiency  is  at  the  l)ottom  of  the  divergent  squint,  it  cannot  affc»ct  the 
muscular  structure,  at  least  so  long  as  the  strabismus  remams  pure,  but  only  its 
conditions  of  innervation.  For  the  excui-sive  squinting  deviations,  an  abductiug 
innervation  must  moreover  ])e  assumed  as  cause,  for  they  cannot  )>c  cxj)laiued  nuri'Iy 
by  the  yielding  of  an  intemal  rectus  muscle,  but  must  be  regarded  ii^j  active  effects 
of  the  al)ductiiig  nuisclos. 

Till  fuilluT  fundamental  investigations  admit  of  a  definite  opinion  concerning 
the  character  uf  stral)isnuis  divergens,  we  must  assume,  in  accordance  with  all  that 
haa  been  stated,  that  in  the  divergent  deviation  of  the  squinting  eye,  there  is  niani- 


DIVERGENT   SQUINT.  833 

fested  a  disturbance  of  thoso  co-ordinate  conditions  which,  in  the  normal  state, 
connect  fixed  amounts  of  accommodation  and  convergence  with  eacli  other. 

This  disturbance  of  co-ordination  in  fact  manifests  itself  very  distinctly  by  the 
considcralile  overbalance  of  the  abducting  ability  of  the  eyes  as  opposed  to  the 
amount  of  adduction  disx)Osable  at  a  fixed  distance  of  the  o))ject. 

In  the  normal  state,  in  observing  distant  objects,  and  therefore  with  parallelism  of  the  optical 
axes,  only  very  weak  prisms  with  the  base  inwards  are  overcome ;  the  vohmtary  taming  outwards 
of  the  eye  seems  nnder  such  circumstances  very  limited ;  but  it  increases,  and  so  much  the 
stronger  prisms  are  borne  without  diplopia  by  voluntary'  tension  of  the  external  recti  muscles 
in  qaestion,  the  nearer  the  object  approaches  the  eyes  in  the  median  line.     The  voInntAry 
•ddaction  alwaj's  overbalances  nnder  all  circumstanccfl,  and  with  the  same  distance  of  the 
objecst  mnch  stronger  prisms  with  the  base  outwards  are  always  overcome  by  voluntar}'  turn- 
tng-in  of  the  eye,  than  prisms  with  the  base  inwards  by  voluntary  abduction ;  only  in  the 
neighborhood  of  the  accommodative  near-point  are  the  adduction  and  abduction  which  can  l)e 
prodaoed  by  prisms,  usually  equivalent.     In  the  cases  in  which  the  way  has  been  prepared  for 
■trftbiamns  divergens,  or  in  which  it  has  already  appeared  in  the  periodic  form,  this  relation 
Is  reversed  in  favor  of  abducting  ability ;  at  the  distance  of  the  usual  occupations  j)ri8ms 
with  the  base  inwards  are  overcome,  which  have  a  far  greater,  often  double  and  treble  as  largo 
a  refracting  angle,  than  those  prisms  which  arc  borne  with  the  base  outwards  without  causing 
diplopia :  even  for  great  distances  the  abduction  still  often  overbalances,  no  that  tolerably 
strong  prisms  with  the  base  inwanls  are  still  overcome,  while  very  weak  ])risms  with  the  base 
oatwards  produce  incurable  diplopia.    These  appearances  arc  manifested  in  an  especially  dis- 
tinct manner,  when  the  visual  plane  is  horizontal  or  even  inclines  upwards  ( Graefe). 

Caiue& — strabismus  divergens  is  accompanied  by  myo])ia  in  more  than  half  the 
cases.  Tliis  error  of  refraction  has  hence  for  a  long  time  been  connected  etiologi- 
cally  with  divergent  squint,  and  ophthalmologists  have  sought  to  explain  the 
deviation  in  part  directly  from  the  need  of  extreme  convergence  {Beer\  but  in  part 
from  the  resistance^  to  the  action  of  the  internal  straight  muscles,  which,  in  elonga- 
tion of  the  eyeball  and  especially  when  a  large  staphyloma  posticum  is  present, 
proceeds  so  much  the  more  from  a  disi)lacement  of  the  centre  of  rotation,  as  the 
angle,  which  the  visual  line  makes  with  the  axis  of  the  cornea,  is  under  such  con- 
ditions often  very  small,  and  sometimes  even  negative,  and  tbcn*fore  the  necessity 
for  work  of  the  muscles  of  convergence  is  perceptibly  increasi'd  {DomlerH,  S-hurr- 
man,  Graefe), 

Experience  shows  that  strabismus  divergens  may  be  referred  to  the  increased 
reustanoc  to  convergence,  since  this  fonn  of  squint  is  found  in  a  very  small  p«.Tcen- 
tage  of  numlKjrs  in  school-children,  where  large  posterior  scleral  staphylomata  only 
exceptionally  occur  (77.  Cohn),  but  is  usually  developed  much  oft<^ner  during  the 
period  of  youth  or  even  in  mature  manhood,  particularly  in  indi\'i(luals  whose 
occupation  requires  close  ai)plication  for  near  objects,  and  since  in  many  eases  the 
development  of  divergent  strabismus  coincides  very  closely  with  the  appearance  or 
with  the  rapid  increase  of  a  sta})hyloma  posticum.  On  the  contrary,  however,  the 
fact  is  of  great  imi>ortance,  that  the  same  resistance,  which  renders  a  great  degree  of 
oonycrgencc  difficult,  is  also  oj)posed  to  excursive  divergent  s(piint ;  the  cases  of 
myopia  accompanied  by  strabismus  extenuis  can  only  in  about  half  the  cases  be 
reckoned  as  of  a  high  degree,  and  only  a  small  part  of  th-m  seem  to  be  combined 
with  posterior  sclend  staphylomata  of  a  width  of  more  than  half  the  breadth  of  the 
papilla.  In  addition  comes  the  fact,  that  among  the  myopes  with  divergent  scpiint 
there  arc  not  a  few,  whose  eyes  are  in  a  morl)id  condition,  which  in  and  for  them- 
idTes,  without  combination  with  mvopia.  may  originate  or  at  least  favor  divergent 
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iqmnL    Mortxrrer  it  eliould  not  be  oYerlookcid  ih&t  among  the  ctises  of  diTCiginit 
aqumt  we  abo  m^t  with  hjpermelmpes  and  emtnctropee  witli  perfcctli-  braUlij«7eL 

Among  4,000  eye-patienia  of  all  age*  there  weie  350  ms^opw,  8W  hffmmeUv^  md  *2 
tMJoi^  of  diT«Te!«9at  JHinmt  Of  the  350  tnjvpefl  21  nqtilDt^d  ontwnrdK,  or  whovX  ?7f.  On  tk 
other  liand^  iht  propariicm  of  ih^^ajopi^  to  tins  entire  number  of  cs«e»  of  tliTt3|£eiti«|raliil  «if 
MmiCwhAt  moretimn  51^.  Among  theae  there  ware  otily  14  m  wlueh  tbe  r«fni«ti€»  roM  ilwfv 
1^  ftud  4  in  which  &  BUphjbmA  pofitioum  cJtcccding  in  dumetef  haM  tiie  widtli  uf  IIk  |a|iltl 
Ooold  be  demaniitrmted.  In  two  ca»«fs  only  the  «qcilntiitg  eye  wu  myopk.  «ns  *QMnilt  ol  Ifaf 
dtV€loptnenb  of  ii  atAphyloma  po«ticiim^  i^nd  the  oiber  eye  waa  emniotropic  In  *Z  <a#ocf  Uai«i 
Weir«  ma^^iulifi  eomi^  on  Ijoth  Bidtr«,  in  cme  coae  it  exiatHl  tfti  (me  aids,  and  in  3  cmtum  thvn  «v 
cfttaruct  of  the  tqiijiiting  eyo .  Thi:  number  of  pare  oapei  of  binocnlar  myopl*  wna  tti«!TdVn 
fcduoetl  to  ID,  Le.^  to  mor^  thao  45'. 

Of  the  3\r9  hypermetropea  7  squinted  ont^iit da,  i.i'.^  1.75-,  Oq  the  comtrcr;-,  the  pm^ortiv 
per  oent  of  hypermetropea  among  the  CA«ea  of  dtverfent  aqnlnt  w»a  l^Gu  Th«  ili^iw«l 
bjpetniotixtpiii  liere  varied  between  -J-^  and  ^ij^  hut  rose  abore  /^-  in  ne|^ttfe  ditv^idi  oolf  s 
S  ea*etu     Morhid  i^nditionA  of  the  eye  wore  here  entirely  wanting. 

In  B  oaaeAt  ^•''■i  i^n  aTiout  tUv  of  the  ooAt^st  of  djycrrg^nt  i^qiiiiit^  tli«^c  wa^  eminalrot*Mk  jvt  Hi 
eyoa  ware  healthy  in  only  two  GaftfiSj  in  3  c^mha  theire  were  found  mocitlA  oom«at  dm  be^  ^^N^, 
Hui  cme  caao  each  of  phthistin  come»,  macule  ci»m«ffiwith  eatataota  ecntralia,  aii<]  rt<tr<gseH:if 
totfti  ^tar&ct  of  the  i»qtiintlng  eye. 

If  w'v  c!ynii«;t*t  nil  tliis  togctiicrf  irTe  are  ftgnln  for(!<?d  to  Hie  eandtmun,  ihai  tit 
orig^inal  cnviae  f<>r  strabisniiis  externum  cannot  be  m  Wf^ll  Ftougbl  in  nnomalou.*  cw 
tions  of  tJit;  i.*yr.3  aud  tli«ir  amscies,  i**!-.,  not  in  any  (?xistiitg  erroni  of  ivfiMliiait 
opotntit^  nf  tbt!  dioptric  media,  ete.|  but  miMt  lie  mucii  dt^pcr,  m  moH'id  i^uaditim 
|,of  uitu^vntion  of  tbti  mtiadab  of  oonrt^rgence.  This  is  in  accordmicM*  irhb  tbft 
cxi>fnHt*nci*  thut  divergent  squint  not  vih'V  nncommoiily  appears  sutlLlt^uly  .^iftor  s^TiTt 
diseiiiw.'S,  purtkulurlv  aft<?r  iifTectiona  ul  thc"  bmiti,  meiiin^tis,  etc.  In  agTwawnt 
tlierewith  stands  also  tlio  result  of  a  number  of  investigations  (Gra^u),  according 
to  which  there  is  reason  for  ])elieving  that  the  power  of  al)duction  of  tlie  eyes  ism 
very  many  cases  considerably  superior  to  the  power  of  adduction  not  only  in 
myo])ia  ])ut  otherwis(%  and  that  this  inconirruity  is  not  uncommonly  iuluriinl; 
furth(M-,  it  is  exactly  such  cases  which  fuinisli  tlie  greatest  contingent  to  the  cateirorT 
of  divergent  scjuint,  since  the  disposition  to  strabismus  extemus  incre:is>  in  the 
same  measure  as  in  a  special  case  tlie  ailduetion  is  surpassed  by  the  abduction. 

If  this  is  correct,  then  tlie  myopia,  the  binocular  opacities  of  the  dioptric  niixiii 
and  in  a  certain  sense  also  a  high  r  d(\gree  of  astigmatism  (Pi/fjm.'sUr/i/'r,  D'^hr^'tnJsiy, 
as  well  as  hyj)einietropia,  may  be  considered  as  being  in  pathogenetic  connection 
with  the  strabismus  divcrgeus,  in  so  far  as  th.'se  conditions  increase  the  n('0<?^itj 
for  C()nvergence  eitln-r  directly  or  in  b:half  of  enlargement  of  the  retinal  iniairf, 
and  thus  ixrmitting  the  disturbance  of  innervation  already  typiticd  wbieh  is  inde- 
pendent of  it  to  become  more  easily  and  therefore  more  frequently  maniftst.  Tlie 
I)roi)ortionally  frecpi  'Ut  ap])earance  of  strabismus  extemus  is  then  very  naturallj 
explained  in  morbid  conditions,  which  make  the  binocular  visual  act  imjiossihle  or 
less  valuable,  even  if  not  disturbing,  particularly  in  very  different  stat(.-s  of  refrac- 
ti(m  of  both  eyes,  in  monolateral  oi)acities  of  the  dioptric  media,  in  traii^itnr 
j)aralysis  of  sepaiate  muscles  (///v///<),  after  SL'vere  oi)erative  interference  on  onecyo. 
in  monocular  blindness,  etc. 

1  hiving  premised  this  much,  the  fact  does  not  seem  wonderf td  that  condilioit> of 
the  eyes,  api)ar(ntly  i)erfectly  similar,  occasion  sometimes  divergent  squint,  sume- 
tim?s  convergent  sc^uint,  and  sometimes  neither.     It  is  then  of  cousiderablc  moment, 
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how  in  a  given  case  the  power  of  adduction  and  abduction  of  the  patient  is 
determined. 

Course. — a.  Strabismus  divergens  is  usually  developed  very  gradually,  particu- 
larly when  myopia  has  any  part  in  causing  it.  The  insufficiency  of  the  power  of 
convergence  first  manifests  itself  merely  in  more  rapid  fatigue  of  the  eyes,  particu- 
larly when  the  occupation  of  the  patient  requires  continuous  fixation  of  near  objects.  • 
Hyperoemic  conditions  then  soon  appear,  accompanied  by  the  feeling  of  tension, 
fulness  and  real  pain,  which  force  the  patient  to  rest  the  eyes  for  some  time.  If 
the  work  is  continued,  the  affection  becomes  very  similar  to  accommodative  asthen- 
opia ;  still  the  retime  in  muscular  asthenopia  do  not  have  to  contend  with  circles  of 
dispersion  and  too  small  images,  but  with  the  latter  and  double  images.  The 
patients  are  therefore  accustomed  to  complain  not  so  much  of  an  increase  in  the 
width  and  indistinctness  of  the  borders  of  the  neighboring  letters,  but  rather  of  a 
convergence  and  running  into  one  another  of  these  letters,  corresponding  to  the 
immovable  condition  of  the  squinting  eye  under  greater  demands  for  convergence. 
In  individual  cases  the  patient  may  aid  himself  for  some  time  by  removing  the 
object  further  from  the  eye.  As  a  rule,  however,  this  means  succeeds  much  less  in 
muscular  asthenopia  than  in  the  accommodative  form.  Many  patients  therefore 
prefer,  from  the  first,  or  as  soon  as  symptoms  of  indistinctness  appear,  to  close  the 
weaker  eye  or  cover  it  with  the  hand.  Many  move  the  object  also  towards  the 
affected  side  and  consequently  fix  with  corresponding  lengthening  of  the  internal 
rectus  in  question,  and  thus  diminish  its  necessity  for  work  (Qraefe),  But  still  by 
these  means  only  a  very  transient  alleviation  is  wont  to  be  obtained  ;  as  a  matter  of 
experience  a  lengthy  interruption  of  work  and  even  the  nightly  rest  does  not  suffice 
in  muscular  asthenopia  to  establish  a  considerable  continuance  of  the  functional 
enei^ ;  the  energy  of  the  converging  movements,  once  sunken,  rises  again  much 
more  slowly  and  with  more  difficulty  than  that  of  the  muscle  of  accommodation. 

Gradually  one  eye  moves  more  outwards,  an  excursive  squint  appears,  which  at 
first  is  wont  to  be  connected  with  diplopia,  and  generally  immediately  disappears 
when  the  patient  looks  away  from  the  object  of  his  occupation,  and  hence  it 
remains  for  a  long  time  unnoticed  by  those  surrounding  the  patient.  With  con- 
tinued wi»rk  this  excursive  deviation  becomes  more  frequent,  while  the  phantom 
image  of  the  squinting  eye  is  suppressed  more  and  more  easily,  and  thus  renounces 
its  disturbing  influence.  If  asthenopic  troubles  had  existed  they  disappear,  and  for 
the  patient  there  has  arisen  from  this  squint  an  essential  alleviation  of  the  visual 
act.  Finally  the  squinting  eye,  even  during  the  non- working  hours,  moves  into  the 
pathological  position  from  every  slight  cause,  and  at  last  the  strabismus  becomes 
permanent 

b.  In  another  series  of  cases,  especially  where  confusion  in  binocular  vision  takes 
place,  strabismus  divergens  is  developed  more  or  less  quickly  or  even  suddenly, 
without  asthenopia  having  preceded  it  It  appears  here  also  at  first  periodically  as 
a  rule,  but  with  excursive  deviation,  generally  without  the  patient  having  been 
q)ecially  annoyed  by  diplopia,  since  the  suppression  of  the  })hantom  image  under 
snch  circumstmces  asually  succeeds  easily.  At  first  the  person  squinting  has  still 
very  often  a  tolerable  amount  of  jjower  over  the  muscles,  and  can  still  correct  the 
fiilse  position  of  the  eye  without  difficulty  and  for  a  considerable  length  of  time. 
Sooner  or  later,  however,  this  infiuence  grows  constantly  less  and  the  strabismus 
becomes  permanent 
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Beault^ — It  h  not  definitely  m?ttlt?d  whether  gtrabismtts  dlra'gfiiia,  xrTiffl  it  kff 
already  appi-iirtM:!  iq  I  ho  form  of  excumve  deriationB,  cjin  ^pontimeou^j  rtcwi*,  tbt 
ift  to  saj»  wbrtht^r  it  can  Tie  outgrc^^m.  At  any  Tat<?,  the  firm  f^tjibllhlnnfnt  tfid 
grodvial  incn-ast^  of  the  s^quinting  deviatiou  forms  the  rule.  Expenenee  aliomtlisl 
degeut^mtion  of  the  muscles  concerned,  e(*ntnU  ftiia*sthesiji  of  the  retina,  and  fliiiillj 
real  amblyopift  occur  muck  more  easily  and  quickl/  in  ftrabismus  dlv^s^geni  thin  in 
'oonTCtgent  Bquinlv 

TreatmeEt. — We  aim  from  tlie  tint  at  prevention  of  tb«*  ttffi^ion,  and  in  turn 
where  the  act  mil  conditions  cause  us  to  ^Uf^pcct  the  derelopuu^nt  of  a  *trabisiaBi 
divergonsT  or  wberc  tlie  4*yinptoins  of  niiu^ulu-r  astbcno[iTa  itbt'ady  miuiiftst  them- 
selvi^,  cmt  efforts  »>iould  be  especially  directed  to  a  lessening  of  the  npo^tTfar 
convergence  and  to  the  doing  away  witli  all  that  may  coiifu!>e  or  hinder  in  jmj 
manner  single  binocidar  vision. 

To  this  end  all  iDccnpations  which  make  great  demands  on  the  nitisclcs  of  con* 
vergence  muat  be  ILniitM  as  much  as  po*isible,  or  at  le^u^t  the  circuinslance*  ba  made 
to  assume  a  more  favorable  form.  In  so  far  it  is  sonjetimt^  necessary  to  regidite 
tlic  iUnm illation  and  improve  any  Iwd  posture  which  the  patient  may  be  snlyjfctto, 
etc.  In  the  majority  of  cuses,  however,  we  shall  be  compelled  to  neuti^i?^  t-iisting 
errofp  of  refructionj  or  at  least  to  correct  tln'm  bo  far  that  the  patient  \s  enabled  ta 
remove  the  objects  of  Im*  work  somewhat  farther  from  the  eye.  According  to  tk 
nature  of  the  special  case,  cylindrical,  oonvex,  and,  in  higher  degixje«  of  mpirfi, 
concave  glasses  are  natural  11  y  to  be  used.  In  fact  we  siimednies  in  ihu  way  succewl 
in  baniishing  the  aJ^thenopie  troubles  of  the  patient  and  preventing  the  developtiieflt 
of  the  strabiemus.  Generally,  however,  the  glasses  prove  laMifficient,  since  the  occu- 
pation does  not  admit  of  the  removal  of  the  object  to  the  ncceseary  cjftentf  of  ft 
may  be  tliat  the  sboilness  of  the  lyme  or  the  diminution  of  the  retinal  imaiii^s  sd*  '' 
as  a  hindrance. 

In  such  cases  we  may  try  to  lessen  the  necessary  amounts  of  convergence  by  ab- 
ductini^  prisms  with  the  ]»;isf  imvards.  Thc-^e  prisms,  in  case  they  disturh  in  ;i 
trouV)l(S()nie  manner  the  co-ordinate  relations  of  tlie  nnneular  apparatus  of  cvuwr- 
gence  and  aeconunodation,  are  naturally  to  l»e  eonibijicd  witlj  spherieal  i:i;ivMN 
wliieh  lower  the  amounts  of  aceommotlation  to  the  rorre>j)ondinir  dririve.  Tli-- 
rules  for  these  corrections  have  already  been  mentioned  sutlieiently  in  the  eliapi-.r 
on  the  errors  of  refraction.  Tliere  remains  therefore  only  to  point  out  that  forrun- 
tinnous  work  in  i^eneral  only  those  prisms  are  ap[)lical)le  whose  refractiuir  ani^l'  i^ 
not  tireater  than  •]  or  at  most  4\  since  in  stronger  prisms  tlie  chromatic  aNrrati*  i:. 
the  distortion  of  obj<'cts  situated  laterally  and  the  rellexion  of  light,  lM'C(Mnr  vrj 
percept iV»le,  without  any  reference  to  their  tl•oul^l(^^ome  weight.  Thinturr  it  i-^ 
advisable  under  all  circumstances  to  place  prisms  before  both  eyes,  and  tliu^  diviil 
the  neces'iary  refractive  value  iM-tween  two  prisms.  As  a  rub',  we  >]):dl  >i:(<"-'I 
with  ])risms  of  2' — o  placed  l)efore  each  eye.  The  choice  is  deterniiiu-d  J>y  dir-'t 
experinient. 

It  Ls  hardly  necessary  to  mention,  that  tlic  c<:)niV)iuation  of  a  prism  witli  a  convt  x  or  con- 
cave lens  must  he  made  only  for  the  exjn-riment  in  the  narrow  sense  of  the  wor-h  For  u.-:  i-i'^ 
necessary  lenticular  curvatures  must  l>e  j^'ronnd  upon  the  surfaces  of  the  piiNnis.  Sueh  ^'l-t>"^* 
u-ere  first  introduced  into  science  under  the  name  of  dissecting,'  f;lassef:.  {/JrwJ-,  i,  and  gave  the 
tirst  impulse  to  the  more  exact  investigation  of  muscular  astheDoi)ia  and  of  the  means  appU'a- 
ble  to  its  cure. 
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On  the  whole,  we  should  expect  but  slight  success  even  from  prismatic  glasses, 
as  they  exert  no  influence  upon  the  actual  original  affection,  and,  as  has  already 
been  mentioned,  alter  the  range  of  convergence  of  the  individual  in  question  but 
little  or  not  at  all.  The  prospect  of  a  re-establishment  of  the  normal  condition 
becomes  so  much  the  less  probable,  when  even  at  work,  excursive  deviations  have 
perhaps  already  become  manifest.  Here  we  but  rarely  succeed  in  re-estal:)li8hing 
permanently  the  single  binocular  vision.  In  such  cases  therefore  it  becomes  ex- 
tremely necessary  to  oppose  the  development  of  central  ansesthesia  by  systematic 
exercise  in  vision  of  the  squinting  eye,  and  to  hinder  ita  passing  into  actual  amblyopia, 
in  order  on  the  one  hand  to  maintain  the  visual  fleld  of  the  patient  as  wide  as 
pofisible,  but  on  the  other  hand  to  keep  a  reserve  for  the  patient  in  case  the  healthy 
eye  should  be  injured. 

In  one  case  of  a  0  years  old  child,  whose  right  eye  had  become  affected  by  divergent  strabis- 
mns  in  the  second  year  of  life  in  consequence  of  hydrocephalus,  the  power  of  vision  was  by 
snch  exercise  not  merely  so  far  increased  that  the  patient  could  read  fine  print  easily  and  con- 
tinaoasly,  but  the  squint  also  disappeared.  After  several  months  of  apparent  cure  there 
oooorred  a  large  extravasation  of  blood  into  the  vitreous  humor,  which  stopped  up  the  pupil- 
lazy  region  completely  and  the  divergent  squint  Immediately  reappeared. 

In  consequence  of  the  insufficiency  of  the  means  before  mentioned,  it  was  found 
necessary  to  bring  about  the  correction  of  divergent  strabismus  by  operative  inter- 
ference, and  to  extend  the  indication  for  tlie  tenotomy  to  muscular  asthenopia. 
Recently  encouraged  by  apparent  success,  the  tenotomy  of  the  external  rectus  is 
recommended  as  a  means  of  hindering  the  incfease  of  myopia,  and  even  of  dimin- 
ishing the  degree  of  myopia  already  existing.  Still  we  must  well  consider  before 
imdertaking  such  a  procedure,  that  the  co-ordination  of  the  eye  in  question  is  by 
the  tenotomy  essentially  changed,  and  every  prospect  of  a  re-establishment  of  single 
binocular  vision  act  is  destroyed  for  ever.  Tlie  operation  leads  not  very  uncom- 
monly to  extremely  troublesome  binocular  diplopia  which  lasts  for  a  long  time, 
and  resists  all  means  for  its  relief.  That  Jliis  does  not  always  occur  is  explained  l)y 
the  fact,  that  in  strabismus  divergcus  the  ability  to  suppress  the  impressions  of  the 
squinting  eye  is  commonly  early  developed  to  a  great  extent,  and  that  the  region  of 
suppression  is  generally  very  extensive,  and  thus  not  only  the  physician,  but  also 
the  patient,  is  very  easily  deceived  concerning  the  service  rendered  by  the  operation. 

Hie  tenotomy  is  nothing  hat  a  pure  cosmetic  operation  which  may  conceal  the  nqvint^ 
hut  can  never  cure  it.  Therefore  it  appears  justified  only  where  we  are  dealing  with 
a  disfiguring  and  permanent  strabismus,  and  every  prospect  of  restoring  smgle 
binocular  vision  has  disappeared. 

The  same  rules  hold  good  for  the  operation,  as  in  convergent  squint.  Still  the 
final  effect  of  equally  graduated  tenotomies  of  the  external  recti  muscles,  par- 
ticularly in  old  cases  where  material  changes  in  the  muscular  structure  already  have 
occurred,  is  much  less  evident  to  the  eyes  than  in  tenotomies  of  the  intcmi ;  hence 
the  advice,  in  every  excursive  divergent  squint,  to  combine  the  advancement  of  the 
antagonist  with  the  tenotomy  of  the  squinting  muscle,  is  of  great  weight 
{Sehweigger). 

If  dou1)le  images  make  their  appearance  after  such  an  operative  procedure, 
which  trouble  the  patient  very  much,  there  remains  nothing  to  be  done  but  by  the 
means  already  mentioned,  to  bring  about  the  method  of  cure  attempted  by  nature, 
the  exclusion  of  the  squinting  eye  from  the  act  of  vision,  but  to  exercise  the  squint- 
ing eye  separately,  in  order  to  prevent  its  falling  into  an  amblyopic  condition. 
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Terila^.  UtT«cbt.  1S64.  S.  I ;  kl.  Monatb],  1S64.  S,  9B^  ^^.—Mn^ing,  Dft»  bitioe  Sdieii.  Lelpi^ 
lg*«S.  S.  144,--ci//.  6^iv«/#,  kl.  Monitbl  IW-  S.  1  «.  t— .Se'A*P#iiW*''t  GflHanger  OAi^ndiia 
1870.  f*,  262,  'Sm^—Pa^enjilfch^.  kL  Bcob.  IIL  a  89,  103,  im.—SchicM^Gntutrtu,  kL  Moi»tU 
imi,  a.  79-— ZfiAen^*^,  ibid  1808.  8.  Vdd.—MnnHhardd,  ibid.  XV.  1.  a  38Sl— J?^r*^,  A.  la  ^ 
V.  a  a  lBO.^Xaud«Arr^,  IbiiL  XL  L  a  69,  u.  1  i%>f/^iAi,  det  flj stagmiut,  4c,    Berhli.  i.  «^  111^ 


2.    Nystagmus. 

SymptoHLS. — ThU  affection  is  characterized  hy  tremulatti  movements  of  eyes  whose 
mobility  is  not  othertoise  impaired.  These  movements  are  involuntary,  exceedingly 
rapid,  almost  rhythmical,  and  affect  both  eyes  at  the  same  time. 

Tlie  oscillations  occur,  with  very  rare  exceptions  (Mooren),  in  both  eyes  simul- 
taneously and  in  the  same  direction.  Their  course  lies  generally  in  the  plane  of 
rotation  of  the  external  and  internal  recti  muscles;  more  rarely  it  is  oblique  or 
yaries  in  different  directions.  The  oscillations  are  often  excursively  rotatory  and 
occur  alternately  in  the  course  of  the  muscles  of  both  eyes.  Cases  also  occur,  in 
which  the  tremulous  movements  take  place  in  the  course  of  certain  recti  muscles 
and  of  the  oblique  muscles  (Nagel).  Hence  we  distinguish  an  oscillatory,  rotatory 
and  mixed  nystagmus  {Bohm). 

The  peculiar  phenomenon  is  at  times  only  seen  periodically,  under  very  especial 
Circum8tanc69.  Nystagmus  is  more  frequently  permanent,  continuing  almost  with- 
out interruption  during  the  waking  hours.  It  may  vary  in  severity,  and  in  some 
poeitions  of  the  eye  be  changed  to  a  quiet  glance. 

For  example,  in  many  cases  of  continuous  nystagmus  the  eye  becomes  quiet,  when  it  is  turned 
laterally  very  much,  in  a  horizontal  or  oblique  direction,  and  is  directed  upon  a  more  or  less  dis- 
tant point  In  other  cases  this  occurs  if  objects  in  the  median  plane  and  at  a  certain  distance  are 
looked  upon.  Some  patients  have  several  such  points  of  rest,  others  only  one,  and  others  none  at 
all.  In  the  latter  cases  the  oscillations  coutinue  in  eveiy  direction  of  the  optic  axes,  and  at  most 
lose  somewhat  of  their  intensity  and  extent.    {Bohm.) 

On  the  other  hand,  the  periodical  nystagmus  is  usually  excited,  and  the  continuous,  greatly 
inareased  if  the  patient  is  excited,  and  if  exact  vision  of  near  objects  requires  great  straining  of 
the  muscles  of  accommodation  and  convergence,  or  if  the  recognition  of  objects  is  rendered  difli- 
cult  by  a  poor  illumination.  The  relative  position  and  distance  of  the  object  also  have  an  influ- 
ence. It  is  said  to  have  been  observed,  that  the  tremulousness  increases  in  proportion  as  the 
eyes  are  turned  from  the  point  where  a  quiet  gaze  is  obtained,  to  one  side  or  to  difierent  distances, 
and  frequent  change  in  the  position  of  an  object  is  particularly  a  cause,  which  is  apt  to  increase  the 
nystagmus  decidedly,  and  for  a  long  time.  Sometimes  the  lateral  motion  of  the  eyes,  which  is 
necessary  in  following  lines  in  reading,  is  sufficient  to  excite  the  nystagmus ;  hence  the  patients, 
b  order  to  avoid  the  tremulousness,  move  the  head  rather  than  the  eyes,  or  push  the  book  to  one 
tide  in  order  to  have  the  words  at  the  point  of  quiet  vision,  or  they  hold  the  book  so  that  they 
ran  over  the  lines  perpendicularly  with  the  assistance  of  the  upper  and  lower  recti  muscles. 
Nystagmus  is  particularly  excited  by  looking  at  objects  or  men  moving  among  each  other  ;  hence 
I>atients  in  crowded  streets,  where  their  gaze  must  be  constantly  turned  from  side  to  side,  now  at 
objects  that  are  near  and  again  at  those  which  are  far  off,  are  immediately  attacked  by  Tery  great 
tremulousness  of  the  eyes,  which  then  remains  even  after  their  return  to  their  room,  where 
they  are  alone,  and  prevents  them  from  taking  up  any  employment  which  requires  a  quick  fixa- 
^Q  of  the  objects  for  some  time.    {Bohm.) 

2.  Nystagmus  of  itself  does  not  in  any  way  impair  the  simultaneous  action  of  the 
two  eyes.  Yet  it  is  very  frequently  complicated  with,  or  rather  etiologically  connected 
to,  conditions  which  render  binocular  vision  impossible,  with  impairments  of  f^Jio* 
Lions  of  one  or  both  eyes,  with  strabismus,  &o. 

8.  The  patient  does  not  generally  perceive  the  tremulousness  of  his  eyes.    H« 
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iees  all  objects  Just  as  tbej  are,  either  ia  a  state  of  r«at  or  motJo!].  But  nvBiiip^ii 
always  impairs  the  aight  The  mc^Temeuts  of  tbe  retin&l  itnages,  bere  and  tht^r^Ns^ 
den  the  vhwa  eonfus^  in  proportion  to  the  severitj  and  eileat  of  th^  tT«mMloQj 
m 0 cement  B.  This  iriipairmeni  of  vision  ia,  however,  only  T«ry  markt*d  wbua  tins 
patient  is  lookiug  at  very  fin©  objects,  in  motion  or  at  r&stj  or  when  he  wisbeft  k 
find  out  quiijkiy  the  relative  position  and  distance  of  ot^eicts,  Bej^diag  terr  find 
writing  or  tyy^  working  opoa  embroidery,  fine  sewing,  Ac.,  are  generally  rttn 
troubleaomi?,  it  the  nyatiigmna  becomes  greater  while  thus  employed ;  waiting  ifl 
crott  ded  streets,  walking  in  roomB  filled  m^  people,  Is  very  nnoert«n ;  th»  p^ttefli 
stumbles  all  tlie  time* 

There  1$  a  method  of  correetion  of  tb^  trouble  which  maiiy  patianta  make  ti^  d 
at  iiret  v<;>liiQtarilji  hut  which  they  snbBeq^ienily  uncoosoiously  Attain  by  in«uis  of 
litng  practice  and  h.ibit.  They  move  t!ie  head  in  n  contrary  directian  from  tbt 
niOTemonfea  of  the  eyes,  by  a  perfectly  coincident  action  of  the  cervicaJ  miusclw,  bf 
which  they  are  enabled  to  ki^ep  the  visual  oies  immovably  on  the  fixed  pomt 
These  movementa  of  tlie  bead  are  in  some  ciisea  quite  remarkable ;  thej  ia crease  mi 
decrease  with  the  Djsta^mns,  but  mj^  ofien  be  supi>res$ed  and  a^^nit)  called  op  si 
wiEL  They  often  appear  only  when  lb©  patient  desires  to  ''  fii  "  some  objccE  sliaqilji 
and  can  not  bring  the  eye  to  reaL 
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Ca.tiflea.^ — Kyatagrans  develops  itaelf  aim  oat  always  in  infiincy.  Itis^onbtfclifil 
iR,  as  mjiny  suppose,  aometimes  brought  into  the  world  fully  developed,  and  ii  ^^ 
a  hereditary  di.sease.  Howeierj  the  oscillation  of  the  eyej  ie  first  remarked,  in bj 
ftiT  tlie  gi-eater  number  of  caaes,  whea  grent  requirement  are  made  on  the  artaWt? 
of  the  mu^les  of  the  ey^s  that  ia^  at  the  beginning  of  achooMife,  It  appears  al^^  ia 
if  exactly  this  y train  provok^^d  the  formation  of  the  disease ;  as  if  the  uystagmai  iB^ 
an  e^ioli^gical  ataud-poiiit,  concealed  itself  aim ilarly  to  the  strabismus  that  sociluinic* 
(Nimpaniei5  it»  Such  a  vie^v  is  certainly  supported  by  tlie  fuct  that  nyetagmns,  witb 
rare  exceptions,  is  developed  only  in  cases  in  which,  during  childhood,  the  attain- 
ment of  sharp  or  even  moderately  char  perceptions  was  difficult,  and  required  a  de- 
cided approach  of  tlie  ultject  to  the  eves,  and  llius  groat  ojtportiinity  was  dven  iv: 
ovorbirrdening  tliem.  In  fact,  nystagmus  is  by  far  most  frequently  found  witli  cor- 
neal opaci:i»s,  es[)ecially,  on  both  sides,  wliicli  occur  in  the  early  years  c»f  llie;  ^it'i 
conj:enital  short-.^ightedness  ;  -with  central  capsular  cataract,  and  oth<  r  j^artia;  cita- 
racts,  which  date  from  childhood  ;  with  faulty  develoiuuent of  the  eyes;  ^\ilL  func- 
tional disturl)ance  of  the  optic  nerve  and  retina. 

Tlu^  primal  cau-e  of  the  affectiiju,  as  in  s'piint,  lies  (loul)tless  in  disturlKmC'S  of 
innervation,  and  the  recent  discovery  that  certain  centers  exist  in  the  region  of  tiie 
corj)ora  quadrigemina  of  the  l)rain,  tlic  irritation  of  which  gives  rise  to  oscilhitury 
movements  of  the  eyes  ver}'  similar  to  nystagmus,  is  iu  so  fur  of  impoituiw 
(Adamul). 

Exceptionully,  nystngimis  occurs  in  older  cliildren,  or  grown  persons,  even  with  com plo'.e  in- 
tegrity of  the  function  of  vision.  In  this  viuw,  of  couise,  we  do  not  consider  the  viMj;il  I-'^J 
caused  by  the  nystagnuis  itself. 

]>ut  then  we  may  almost  suspect  tliat  in  such  cases  impairment  of  si^lit  existed  in  tie  t.r^i 
years  of  life,  which  increased  the  work  of  the  musch's,  but  which  was  in  time  rvliov<d.  d.  t'.'^ 
other  hand,  we  not  uufrequcutly  meet  with  nystagmus  in  cases  in  which  tlie  ci>:idi:i"M  ■-!  t'^^ 
eyt's— extensive  degeneration  of  the  cornea,  cataract,  want  of  development  of  the  cve-hai;*,  Ac - 
makes  any  distinct  perceptions  absolutely  impossible.  Overburdening  of  the  muscles  i>  aU  ' ' ''^ 
entirely  excluded  iu  such  cases;  but  we  frequently  see  such  children  bringing  every  thibg  wLicl 
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tbey  take  in  their  hands  close  to  the  eyes,  and  often  in  a  very  peculiar  position,  in  order  to 
amiue  themselves  with  the  changing  shadows,  which  occur  on  a  fanning  motion  of  the  objects. 

Course. — Nystagmus  once  developed,  generally  exists  unchanged  through  life ; 
yet,  according  to  recent  observations,  a  spontaneous  improvement,  and  even  cure,  is 
not  impossible;  especially  when  the  impairments  of  sight  are  neutralized  or  re- 
moved, and  thus  the  demands  on  the  ocular  muscles  lessened. 

Treatment. — Prophylactic  means  are  to  be  adopted,  just  as  in  strabismus.  Their 
principal  aim  is  to  avoid  all  excessive  strainings  of  the  ocular  muscles,  together  with 
the  removal  of  neutralization  of  the  impairments  of  vision. 

But  if  nystagmus  is  once  fully  developed,  there  is  not  much  to  be  done.  After 
improving  the  vision,  however,  we  may  attempt  to  secure  an  improvement  or  cure 
by  appropriate  exercise  of  the  muscles.  In  doing  this,  we  gradually  change  the 
direction  and  distance  of  the  objects,  and  increase  the  duration  of  the  exercises,  pro- 
ceeding from  the  point  of  quiet  vision. 

Setting  back  the  insertions  of  the  affected  muscles  has  been  well  spoken  of. 
(Bdhm,)  Doubts  are,  however,  already  raised  on  many  sides  as  to  the  effectiveness 
of  this  method.     {liuete,  Nal-om.) 

Perhaps  it  is  a  question  of  deception,  as  in  squint,  in  so  far  as  by  a  tenotomy  of 
the  muscle  in  question,  the  extent  of  motion  in  the  oscillations  must  evidently 
diminish. 

The  choice  of  an  occupation  is  important.  In  order  to  render  nystagmus  as 
painless  and  harmless  as  possible,  those  employments  only  should  be  chosen  which 
require  only  a  modemte  degree  of  looking  hither  and  thither,  and  permit  the  com- 
pensation of  the  effects  of  the  nystagmus,  by  slight  movements  of  the  head.  In 
short-sighted  persons  fine  w^ork  is  not  impossible,  provided  the  object  can  Ihj  kept 
perfectly  quiet.  Where  corneal  opacities,  &C.,  render  shaq)  vision  impossible,  those 
occupations  suit  best  where  perfect  vision  is  not  required,  and  the  sense  of  touch 
can  aid  the  patient  somewhat,  such  as  baking,  l>a8ket-making,  gardening,  etc. 

Aathorities.— ^Tim,  Der  Nystagmus  and  dessen  Heilung.  Berlin,  1857. — Jiufte^  Lehrb.  d. 
Ophth.  II.  Bratmschweig.  1854.  S.  4D3,  405.— r/rrtr/V,  A-  f.  O.  I.  1.  8.  XO.—Xakonz,  ibid.  V.  1. 
S.  .37.— J/borrw,  Ophth.  Beob.  8.  339.—//.  Cohu,  Untersuchung.  von  10,060  Schnlkindem.  1867. 
S.  len.^Adamiik,  Centralbl.  1870.  8.  f!&.—Xagc1,  A.  f.  O.  XIV.  2.  8.  'ZAQ.—Kugd,  ibid.  XIU. 
2.  a  4X3.— i'ano,  Virchow's  Jahrcsber.  1808.  IL  S.  488. 


3,  Paralysis   of  the   Muacles    of    the    Eye, 

Symptoms,— ?^^  ^^^racterUtic  tympUm  ^f  faralysk  of  the  muweUi  &/th4  tftw 
ieMifting  qfih^  mohilit^  of  the  or^an^  in  th«  tanrH  f*f  mditidual  mtt^let^  or^&up^i 
muictr^,  and  a  ccna^uent  and  e^^ceediJigl^  ear  table  de^iatiim&/  Ofi^  ^f  th^  eflic  cuet^  a 

t.  In  order  to  d^termliie  with  aoearocj'  the  chief  s^m[itoiii,  th«t  m,  the  iliffiei% 
of  dififrtiDg  the  eye  iq  o«rtain  directions,  we  maj  adopt  aaimil^  [irooeadtDg  iriw 
that   for  the  determiniLtmn  of  in5iiSideiic;y»     If  we  first  wish  to  aaiare  ounelviM 
merely  as  to  the  autoal  existence  of  a  paresis,  we  proceed  m  m  an  «:xaiiikaii(Hi  ofl 
the  angle  of  squint*  t 

We  euuae  tlie  patierkt  to  look  iteadtlir  at  a  finger  [daced  at  the  distance  of  w/4 
distinct  vision^  and  parallel  to  the  yierpiind'Cuiar  axis  of  the  head^  \vLile  we  carrjit 
ont  of  the  middle  llne^  in  varioos  directions  on  the  hordere  of  the  ii^l^ial  iithh  Wtii, 
the  aame  time  note  the  deviaUonjs  whi^h  the  affected  eye  under^ot^s  la  1 
TisioHf  and  again  when  tlie  simnd  eye  b  covered. 

In  paresis  of  the  lowi'St  de^Tee,  the  mipairmeol  of  the  tnohUity  of  the  eje  ii  id 
Tery  marked.  It  generally  first  declares  ita«lf  hy  a  feeling  of  tension  in  the  cfi,fl 
when  the  patient  wjslie?i  to  It^ok  at  objects  in  acortaia  ilirectioa,  and  to  mivintuintk  ^ 
pfiaition  uf  the  eye  at  thi^  pi>mt.  The  affc^cted  mujscles  tht-n  become  tired  vtri 
easily.  Thoy  can  only  do  their  work  spasmodically,  or  at  intervals.  The  eye 
acquires  a  tremulous  movement,  and  finally  yields  very  much  to  the  side  of  Uie 
antagonistic  muscle.     {Graefe.) 

In  partial  paralysis,  the  f:dse  position  of  the  affected  eye  is,  as  a  rule,  very  marked. 
if  the  ol  ject  be  turned  from  the  median  position  into  the  course  of  the  paralvrc 
muscle.  Sooner  or  later  the  affected  eye  remains  behind  the  object,  so  that  i'J 
visual  line  shoots  by  it,  in  the  course  of  tlie  arjta;;onist.  The  sound  eye  is  deviated 
in  the  same  direction,  e.  g.  to  the  right  or  left,  if  the  affected  one  alone  be  employed 
in  fixation,  that  is,  the  former  being  covered.  The  anirle  of  deviation  is  then  larger. 
however.  This  is  in  proportion  to  the  greatness  of  the  demands  made  upon  the 
paralytic  muscle.  It  is  the  larger  the  more  the  objert  in  the  course  of  the  affected 
muscle  is  turned  from  the  median  line,  the  longer  tlie  examination  lasts,  the  greater 
the  j)aralysis.  There  is  an  important  diagnostic  assistance  in  this,  which  should  never 
be  neglected. 

In  complete  paralysis,  the  deviation  of  the  affected  eye  is  notic  d  in  the  median 
position  of  the  object,  since  the  great  relative  preponderance  of  the  muscle  n-t 
atlected  is  then  seen,  and  the  field  of  binocular  fixation  is  pushed  entirely  to  ihe  side 
of  the  sound  eye,  and  limited  to  a  small  amount.  The  afiected  muscles  are,  at  the 
most,  only  capable  of  weak  contractions  with  a  small  excursion,  and  movements  of 
the  globe  in  tlieir  course  can  only  be  accomplished  spasmodically,  through  the  com- 
bined action  of  other  muscles. 

2.  The  deviation  of  a  visual  line  necessarily  leads  to  binocular  double  vision. 
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This  plajs  a  very  important  part  in  the  symptoms  of  paralysis  of  the  mnsoles,  and,  in 
the  greater  number  of  cases,  is  the  symptom  most  complained  of  by  the  patient.  It 
is  usually  the  most  marked  and  painful  symptom,  especially  where  the  deviation,  on 
SAOoant  of  its  smallness,  is  not  very  prominent^  and  the  distance,  therefore,  of  the 
double  images  from  each  other  is  also  slight.  Under  ordinary  circa m^tanoe8,  the 
double  image  of  the  affected  eye  is  not  perceived  in  any  position  of  the  object.  The 
sound  eye  requires  to  be  covered  by  a  deeply-colored  glass,  or  a  prism  must  be  used, 
in  order  to  cause  the  diplopia  to  appear.  These  are  almost  always  old  cases,  wiih 
great  strabismic  deviation,  where  the  marked  eccentricity  of  the  retinal  image,  in 
eonneotion  with  the  distarbances  of  accommodation,  very  much  diminishes  the 
deamess  of  the  perceptions  of  the  affected  eye,  and  greatly  favors  their  sup- 
pression. 

The  amount  of  deviation  of  the  double  images  stands,  of  course,  in  proportion  to 
the  size  of  the  angle  of  deviation.  It  becomes  nothing ;  the  double  images  unite, 
when  the  object  takes  a  position  for  which  a  certain  adjustment  of  the  oplic  axes  is 
still  possible.  The  field  of  the  binocular  single  vision  is  not  always,  then,  in  pro- 
portion to  the  magnitude  of  the  limitation  in  motion.  Oases  frequently  occur,  where 
the  limitation  is  slight,  but  the  double  vision  extends  over  the  greater  part  of  the 
whole  course  of  the  paralytic  muscle,  and  others,  where,  in  spite  of  great  limita- 
tion in  motion,  diplopia  only  appears  within  narrow  bounds.  Still  more,  the  excur- 
sive power  in  the  course  of  paralyzed  muscles  may,  according  to  experience,  increase 
and  decrease,  without  any  enlargement  and  diminution  of  the  field  of  binocular 
BOgle  vision.  (Benedikt,) 

The  power  of  voluntary  abduction  and  adduction  comes  into  consideration  here. 
In  different  persons  this  is  very  different,  and  may  be  considerably  infiuenced  by 
e  namber  of  circumstances.  Thus  it  is  clear  that  the  innervation  directed  toward 
correction  of  the  position  of  the  eyes,  may  easily  disappear,  or  prove  insufBicient,  if 
the  urgency  for  single  vision  be  f^light,  if  the  patient  easily  suppresses  the  percep- 
tions of  the  deviated  retina,  and  if,  at  the  same  time,  this  iiU[)pression  is  favored  by 
diminished  acuteness  of  vision,  insuf&cient  accommodation  of  the  eye,  very  eccentric 
position  of  the  images,  and  so  on. 

The  natural  conditions  of  association  between  the  muscle  of  accommodation  and 
the  two  lateral  recti,  make  tliemselves  known  in  a  very  marked  way.  A  corrective 
adduction  must  succeed  much  more  readily,  when  the  distance  of  the  object,  and 
the  state  of  the  refraction  of  the  eye,  render  a  very  great  straining  of  the  accom- 
modation necesf'ary.  On  the  contrary,  a  corrective  abduction,  together  with  maxi- 
mal relaxation  of  the  accommodation,  finds  the  most  favorable  conditions.  In  other 
words,  the  field  of  binocular  vision  will  be  much  larger  in  hypermetropes,  in  the 
course  of  a  paralytic  internal  rectus,  if  near  objects  are  observed.  But  a  myope 
with  partial  paralysis  of  the  external  rectus  will  see  far  objects  in  a  much  greater 
proportionate  lateral  distance  from  each  other,  than  near  ones. 

Here,  also,  is  to  be  considered,  not  only  the  facility  or  difficulty  with  which  an 
innervation  tending  toward  correction  is  induced,  but  also  the  increased  resistance 
which  the  lateral  recti  offer  to  the  diametrically  opposite  movements  of  the  eye,  with 
a  state  of  tension  or  relaxation  of  the  ciliary  muscle.  For  example,  a  hypermetrope, 
in  looking  at  near  objects,  will  only,  with  the  greatest  difficulty,  make  a  corrective 
movement  of  abduction,  on  account  of  the  unavoidable  tension  of  the  internal  recti. 
Yet,  under  normal  circumstances,  it  is  seen  that  the  excursive  power  of  the  globes 
in  tlie  coarse  of  the  external  recti,  is  greater,  in  a  parallel  position  of  the  two  visual 
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lines;  that  \b,  m  dktiuit  ?i3ioD»  when  tbe  internel  recti  are  hm  ttose,  Ui&n  uta  ■ 

oooTCrgtint  (Usfing^)  I 

If  tha  volnotary  cc^rrection  of  the  paraljtio  derialion  can  not^  fpom  mr  cam;  I 
be  made,  tho  inneivfitioti  directed  to  secure  thia  end  aoon  ceases,  atid  ibe  iJl'edei  1 
globQ  takes  n  position  wliicli  eorr^epritids  to  tbe  impaired  moBcular  equlllbdQnjfl 
that  ^  it  deviates  tlie  mora  from  tbe  normal^  t)je  farther  the  puraly>^h  li««  t/kn^tdM 
tbe  greatoi'  dematicls  aro  mnde  on  the  paral vised  riiusole,  and  tUe  gr-ejiUr  rt«Jibi«e» 
tbia  has  tr>  contend  against.    We  uitij  s<^e  tliis  d^viatioti  v^ry  disUneU>%  if  4  tiok^ 
tarily ^induced  eorreetion  ba  suddeolj  removed  by  placiog  a  prisrtt  before  tli«  tpt, 
Tihich  can  not  be  overeonio. 

In  correspondence  with  tbe  laws  of  tlie  identical  visual  tHrecilon,  the  nitfba 
of  tbe  Tisua]  lines  and  tbe  pi^^itinn  of  certAin  meridiani  lo  eo4>lt  othi^r.  tn^t  ll 
measured  from  tbe  &itnfltioD  of  tla-  double  iuiag***^  which  ar«  ciwt  upmi  tliepEdfil 
tram  AD  obje<;t  properly  fixed  with  4*ne  eye*  Bu^  if  we  wish  to  avoid  tlittrda^ 
eonie  crtlculatlonB  whieh  changed  conditionB  of  iinjectioa  indue^s,  tt  U  iiecettliTU 
Boe  to  it,  thftt  tho  BUrfae©  of  tbe  object  always  remains  normal  to  the  id«ilTi^ 
plane,  that  ^  to  a  plane  which  would  \i^%^  through  the  prop©r]y*iif3j«*t«d  imi 
axes,  and  tbe  base -line,  AVe  must  fir4  fix  tbe*  obj«;ct  with  the  sound  vyt^  hwingtV 
visuid  axia  bori^cintol,  and  directed  estacilj  furwanl,  and  then  note  lb«  «jiii|#U«i 
Then,  for  tlie  purpose  of  employing  Biiigle  muscles^  and  groups  ^*t  itmicle^  mmti 
of  lifting  and  sinking  tbe  vUnal  plane,  the  head  i^liould  be  inclined  f^rfrardorba^- 
wanl,  while  the  visual  plane  retniiins  unchanged  in  a  horizoiital  poi&ltlvitl, 
to  stili  further  dimiuiah  the  iut! nance  which  convergence  of  th?  viaual  ax«« 
Upon  the  inclinations  of  the  merldiana,  it  ii  advisable  to  pldce  the  object  at  i 
of  several  ^Wys  off. 

This  moreover  is  necessary,  l>fecanse  the  hinocvdar  vituiil  space  in  pcijiJtiaQi  \A 
oonvergence  is  liniitt'd  (>vcu  under  normal  conditions,  and  causes  douMc  iiiwjps 
when  the  glance  is  diivctrd  very  laterally  and  at  the  same  time  upwarcLs  or  duwn- 
wards  towards  nc;ir  ohjccts. 

If,  in  this  way,  tlie  deviation  of  the  visual  axes  and  of  the  vertical  line  of  sipa- 
ration  of  tlie  alTected  eye,  for  the  given  directions  of  vision,  be  made  out  with  otr- 
tainty,  the  premises  are  furnished,  to  come  to  a  conclusion  as  to  the*  seat  and  i'Xi»'ni 
of  the  paralysis.  Yet  we  cannot  be  too  careful  here,  especially  when  we  are 
dealing  with  false  inclinations  of  the  meridians,  since  there  are  many  circum- 
stances which  render  the  solution  of  the  proldem  very  dift'cult.  Thus  the  noniial 
meridian  inclinations,  wliich  accompany  certain  directions  of  the  vision,  muit  be 
considered.  Nor  should  we  overlook  the  fact  that  abnoniial  resistances  and  posi- 
tions of  the  points  of  rotation,  as  well  as  disjdacements  of  the  resulting  courS'?, 
with  an  irregular  paralysis  of  single  bundles  of  one  muscle  or  of  a  group  of  muiclt-s, 
may  be  of  importance.  We  should  also  remember  that  it  is  often  very  ditHcult  to 
secure  exact  horizontal  or  ])erpendicular  movements  of  the  fixating  eye  \Nnthout 
movements  of  the  head  at  the  same  time  ;  and  the  statements  of  the  patients  as  to 
the  situation  of  the  double  images  is  very  untrustworthy. 

a.  If  a  lateral  rectus  alone  be  paralyzed,  the  \nsual  axis  of  tbe  eye  to  which  it 
belongs,  with  a  primary  position  of  the  other,  deviates  horizontally  from  the  object 
of  fixation,  in  the  course  of  the  antagonist.  If  the  gaze  in  the  course  of  the  para- 
lyzed muscle  be  turned  horizontally  to  one  side,  the  affected  glolx?  follows  the 
healthy  one,  for  a  certain  distance,  but  always  remains  behind  the  latter,  and  if 
there  be  a  complete  paralysis  of  the  muscle,  does  not  pass  beyond  the  median  posi- 
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tion.  The  rotation  is,  tben,  on  both  Bides  around  a  Terticul  axis,  and  only  a  little 
km  on  the  afFccicd  Bide.  The  two  retinal  images  are  therefore  of  the  sanie  height, 
but  thrown  upon  different  horizontal  nieriiliana,  and  appear  about  parallel  to  euch 
other,  and  equally  high,  but  crossed  or  homonymout^  according  as  the  internal  or 
external  rectus  may  he  paralyzed.  If  now,  while  the  ideal  ^isnal  plane  maintains 
the  horizontal  position*  the  head  1x3  moved  greatly  forward  or  backward,  so  that 
the  former  apjjeara  relallTfly  raised  or  siinken,  the  Tismil  axm  wiU  again  remain 
behind,  if  the  gaze  be  turned  laterally  in  the  course  of  the  paralyzed  muscle, 

Ctmst*quentl>%  the  vertical  nveridifLns  of  the  tw*o  retina.^  will  not  be  parallel,  since 
this  ig  pofe«ilile  only  with  parallel  visual  axc^,  but  in  accordance  with  Listing's  law, 
the  one  retina,  iu  coniparis^on  to  the  other,  will  be  distorted.  In  unison  with  this, 
the  double  images  of  a  line  vcrtif^al  to  a  horizontal  ideal  visual  plane  uill  »eem 
inclined  to  each  other,  always  providing  that  all  the  fibera  of  the  affected  muscle 
are  equally  paralysed,  and  that  its  resulting  direction  of  action  has  undergone  no 
great  change. 

If  «n  externa]  reetn«  maaole  ii  paralyzed^  and  if  a  distant  object  pitmated  in  the  medi«ti 
plane  ia  to  be  fix^  when  the  eyei  are  innerrated  for  the  priniiufy  position  of  the  cycn,  the 
TUOiid  line  of  the  diseoa^d  eye  tmrrft  away  from  the  point  of  fixailoa  towartis  fcbe  fiide  of  the 
healthy  eye  on  fljecountof  the  o%'crl;aIance  of  the  interauB,  and  hence  bomonjnionfl  and  p&ralld 
double  tmageA  of  the  name  height  are  perceiveii  The  overbalaaoe  of  the  internal  rectus^  and 
tbetefore  the  lateral  difttanee  of  both  double  imager,  alto  deoreanes  or  dis&ppcara  when  the 
^«iice  ia  tamed  %*erticaUy  njs wards  or  towards  the  side  of  the  healthy  eye.  On  the  contrary^ 
the  oTerbalance  of  the  iiiiemuA  and  Vfith  it  fche  distanos  of  the  double  im»ge«  increa«et,  when 
tli«  gkooe  i»  turned  TorticaUy  downwarda,  or  in  at»y  directioi:i  out  of  the  medijui  plane  toward* 
the  aide  of  the  afTeeted  oye.  In  diagonal  directionn  of  the  glance  towards  the  dde  of  the 
jiar»ljied  mnncle^  a  falao  incUnation  of  the  meridian  then  ocicurB.  If  tJie  glance  ie  turned  gut 
ftom  ihe  primary  pofiitioi^  of  the  eyen  diskgonally  upwarda  and  toward n  tht:  di»eaAed  tide,  tho 
ms^  of  rotation  of  the  paralysed  eye  jipprDximatea  the  hed^ontal  directluti  more  than  that  of 
tb«  healthy  eye,  the  longitudinal  median  sertioDH  of  both  retioie  oonyerge  npwarda,  henoe  tho 
double  tmagea  divery;e  upwards  on  account'  of  thtiir  being  homon^moiiifl.  If^  on  the  contrary, 
the  glAUOe  ia  turned  downwarda  and  towards  thf;  side  of  the  pArftlvfed  muscle^  the  axis  of 
rot«tion  of  the  afleotod  eye  Agmu  Ue^  more  horizontally  than  that  of  the  htalthy  eye ;  whiJe 
the  vertical,  lougitudinal  mediau  aection  of  the  latter  iuclbiee  very  far  outwarda,,  the  longitudi- 
nal median  leetiou  of  the  paralytio  eye  ia  iucliued  but  a  httle  iuwarda,  and  the  doalile  imagea 
must  correfipondingly  converge  upwards^  on  account  of  their  lieiiig  homonymoua.  If  aa 
Inlerti&l  rectua  is  purftlyzed,  the  viaual  line  of  the  correapoiiding  eye  with  innervated  primary 
petition  turn  a  away  from  the  point  of  fijcation  towards  the  aide  of  the  latter,  on  Account  of 
ovoibalAntie  of  the  extern  ua^  and  hcnoe  diverfes  from  the  viauid  line  of  the  other  eye ;  eon- 
faqnently  we  get  croaaed  double  imAgea^  of  the  same  height  and  parallel.  The  overbalanoe  of 
the  exiBniua  and  therefore  the  lateral  diatajico  of  tho  double  itaage«  ditniniahf  when  the 
|)ft&oe  la  tnroeil  vertically  downwards  or  towards  the  side  of  the  aflected  eye  ;  on  the  contrary, 
Ibe  orerbfldDnoe  of  the  extern ua  and  the  lateral  dii^taiice  of  the  donble  Imagea  increase^  when 
the  glanoo  in  turned  vertitjnlly  upfwardi  or  in  any  direction  out  of  the  median  plane  to  war  da 
the  Kide  of  the  healthy  eye.  In  diagonal  directions  of  the  glaucre  towards  the  aide  of  the 
bealthy  eye^  falie  inchaationa  of  the  meridian  again  prevail^  since  the  axia  of  rotation  of  the 
diaeaaed  eye  ia  kfta  dUtaut  from  the  horixootal  tbao  that  of  the  he«lthy  eye>  If  the  gl«nce  ia 
tamed  diagonally  upwards  and  towarda  the  auund  side,  the  vertical  lines  of  division  of  both 
retinB  diverge  upwards ;  the  two  double  itnagca  should  converge  upwards,  but  seem  again 
divergent  because  the}-  are  oroasedH  In  &  diagonal  direction  of  the  glance  downwarda  and 
towards  the  sound  nidc,  the  vertical  liuea  of  division  of  the  two  retinjg  on  the  contrary  con- 
verge upwards,  jtut  as  the  croased  doable  images  rIio  da 

h.  If  n  superior  or  inferior  rectus  is  alone  paralyzed,  the  Tisual^liDe  of  the 
affected  eye  in  the  primary  podtion  of  the  healthy  eye  turns  upwards  or  down- 
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wnrda^  ncconliDgly  tm  the  rectus  mfcrior  of  raperiur  lufTefs;  at  tbe  mmv  tioif  thii 
eytf^  TitJiitdljr  exp«erien(*(^  h  small  doviatitm  otitwardB^  owliig  lo  the  ovtrlmlanf^  of  Jjie 
cotirdmjited  ohliquo  mU8ck%  while  &  fjdm  inclitiatlou  of  the  mtfridiiiD  BWinji* 
taii(^t»ii!»ly  aj3ptare»  ftiiicc  the  &%h  of  rotation  of  tlie  aff^cU^  eye  is  diflewnt  fftHfl 
tlittt  of  the  stnmd  t^e.  In  bncrvatkm  of  thi>  primftrf  po^itfon  f  ber«lap9  dotible 
iinagee  of  dlB^imWuf  IteigUt  appcnr,  whieli  iit »  nlight  lal^^nd  dlfctanrv  fttv  cnMKd 
mid  sfmid  a  little  oblinue  to  oue  aaotlirtr.  Th^-sc  drvrntious  increase,  ^yn  tb? 
glance  hi  turnt'd  uwt  of  the  primnry  positiun  into  Ji  direetioa  which  calk  upon  ihe 
active  part  ici  I  Hit  ion  cif  the  j^raljjpcd  muada ;  th*?j  docroose  whea  ^e  difrdtian  of 
the  gknco  change*  in  the  opposite  »ensH. 

If  11  nuiHtrwt  rirctuii  In  jwrmlyied^  then  in  th(i  mttprratwl  pritnary  poRiti^jn  of  tJie^yoii 
croHxt^f]  pbjmtrjiti'UuiLy^c  ntiiitiilmg  hjghei-  app«iirft,  of  a  nli^ht  liiter^J  iliAtaact;,  wlych  k  mmt- 
what  iDohned  to  the  imaps  of  the  fi^ng  eyiJ,  taul  di verges  slightlj-  with  ijae  upper  emi  II  tk 
glAiiov  is  ttimetl  bodicoritiilly  tQw&zYla  tht  be&lihy  Didi^  or  ia  any  dlrcctioti  dowuwti^  tin 
liiffurcutjc  Id  h«?ight  iLiid  width,  likt?  iht^  itioiUivtiou  of  ibe  double  mikge«,  dimlniiJK*  fi{Mlft 
mid  «r>oii  tontirelj  dtKa^ppcars.  On  the  oostraxj,  thuiie  dij^^cnot-a  iitcreasc  when  tine  ghBtn  li 
tainted  horizontally  toward*  the  dde  of  the  nfFoctod  eye  or  tn  any  directi^in  u|vwst4&  Tk 
diffti^reiiM  Id  Height  of  the  dotible  hnA^ea  reni'chefet  in  «ji  iunetvibtic^  lifting  of  ttio  vifukl  fibBm, 
the  (Obximfun.  when  tbb  gUnoe  i«  directed  towurdj)  the  aide  of  tht  ftfiect<Bd  Gya  ;  ontheflA' 
tmry,  the  oliliqtiitj  ^fpevtn  mQ*i  evident  when  thegUnoe  is  t  turned  towuds  the  aomttX  Mi^t, 

If  tm  inf^ritir  r««lcii)  U>  pvndjKbd^  then  is  th«  inntrrmbed  prim&r^*  position  of  the  cin^  tibt 
OTOued  pbaniom  inuge  of  iha  &Atfot4?<j  vye,  with  nhgbt  lateral  jliatanoe,  stuidft  Bom^wlul  bvr^ 
And  4>on verge*  i»li|^fatiy  upMikrda  ^ith  the  iinnge  of  tbe  fioimd  ey<^,  These  <leviatiaa«  duiiinii^ 
iuid  Hoon  diAA]>f»efLr,  wht^n  tlie  glanoe  U  tumGd  toward h  the  wimd  side  or  in  mj  damitim  ^ 
w^rda  ;  on  the  contrary,  they  iaDre&ae  when  the  gl>Jie«  !■  ttimed  t^vwihrdii  the  ktffnjldd  iidi  «F 
in  uny  tlit taction  duwuwurili.  Tbe  differcnoo  Id  height  roochefi  a  maximum,  wlien  the  0Maa, 
vjth  depi^A«ed  viauid  plim?,  int  turned  towards  the  nide  of  the  afTtMited  fje  ;  on  th«  ooDtfKrtplJst 
ahliiiuit?y  appfj&rn  greateitt  when  the  glance^  with  depreseed  risiial  p)aae»  i<  tiim«d  tQiwitdi  Ihi 
(oujid  side^ 

c.  If  au  obli(iue  muscle  alone  be  paralyzed,  the  circumstances  are  to  a  certain 
extent  chan«rcd  from  those  in  jiaralysis  of  the  associated  recti.     For  example,  we 

^vill  suppose   that  a  superior  ohli(|U('  is  paralytic.      The   visual   a\)>  of  the  afTtrt.d 
eye   (there  IxiuLC  a   primary  })(isiti(>n   of   the  ^ouIl(l   mie)   -will  deviate  a  very  littir 
upward  and  inwaid  (fr'ri/'h  ).  and  the  retina  will  undeiiio  a  sliixht   mllini^^  outwanl. 
The  (louMc  iniaiXi's  will  then  l>e  on  the  same  side — honionymn-  -that   l>el<tiii;inL:  1 ' 
the  atfeeted  eye  will  In-  somewhat  lower  down,  and  will  eonvir^c  U[)waiil  with  tli 
other.      MoreoN'er,  the  imaLic  t)f  the  healthy  eye  seems  to  stand  somewhat  nianTii!*! 
to  l>e  so  inclineil    towards  the   body  of  the   patient,  that    its  upper  entl  seem- !<•  !:■ 
failher  away.      These   ditferenees  decrease,  w  hen   the  object    is  turned   toward- tli- 
side  of  the  alTeeted  eye  or  in  any  direction  npwaid-:    (hey  increase,  on  the  eeiitrin.. 
wlcn  the  irlanee  is  turned  towards  the  healthy  side  or  in  any  direeti«>n  tlown\\:ir<l-. 
The  vertical   di>>tanee.  with  diminution  of    the  lateral  di>tanee  and  of   the  ol-liei;;!} 
(d"  the   i)liant(»m    imaLT*'.   icaehes  its   UKixinunn.  w  heu   the   irlanee   i>   clireetril  v- ry 
nnieli  downwai'ds   and    towai(l>   the  healthy  side.      On  the   c-onti-ary.  the  (-Miiiiii'y 
becomes   the    LH'-ati^t  with   decrease  in   the  \-eilical    and  lateral   di>tan<-e.  w  li.  ii  tli 
ulance   is   turned    stronirly   downwards  and    towaids  the  .side   of   the   albclid  •}" 

{fr/ii'j'<.    SrJiuJf). 

If  an  inf(  liur  ohlirpie  nniscl<-  i>  jiaralyzed,  the  relatieiis  are  reversed,  in  so  far  ;i<  tht 
j'luuittini  iniaije  nf  the  afTeet«-d  eye  stands  In^^ht-r  ami  diverjiis,  and  nierL-ovt-r  the  tlift' r- iu""-« 
are  inon-  struh^'ly  niauifcstod  hy  elevation  uf  the  visual  i>laue.  but  (.Lisaj»i>t;ar  wlun  the  i; Una 
is  lowered. 
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d.  If  sereral  mnsoles  of  the  same  eye  are  paralyzed  at  once,  the  soand  eye  heing 
in  the  primary  position,  and  the  direction  of  the  gaze  in  the  coarse  of  the  pnralytio 
gronp  of  mnsoles,  the  deviation  of  the  yisnal  axes  and  the  rotition  always  occurs  in 
the  resnltint  of  the  antagonistic  mnsole«.  It  varies  according  as  the  coarse  of  the 
intended  rotation  approaches  the  direction  of  action  of  one  or  the  other  paralytic 
mnseles,  and  according  as  the  paralysis  is  distrihated  evenly  or  unevenly  uvcr  the 
groap  in  question.  On  the  whole,  then,  the  conditions  appe:ir  somewhat  involved. 
Yet  the  Inws  governing  the  movements  of  the  eyes,  and  of  identical  vision,  famish 
the  means  of  determining  the  deviations  of  the  visual  axes,  and  of  the  position  of  the 
meridians  in  the  various  directions  of  the  vision,  from  the  reciprocal  situation  of  the 
dooble  images,  as  well  as  the  extent  of  the  paralysis,  provided  always  that  the 
examination  be  made  with  a  horizontal  ideal  plane  (in  order  to  keep  the  extremely 
oomplicated  conditions  of  projection  out  of  the  estimation) ;  and  besides  this,  the 
directions  of  the  vision  are  only  horizontal  and  vertical. 

if  all  the  muscles  of  the  eye,  supplied  by  the  oeuh-motoriu* — third  pair — are  para* 
lyied  (and  this  is  a  very  frequent  occurrence),  the  opening  of  the  palpebral  fissure 
i>ecomes  very  diflBcult  or  impossible.  The  lower  border  of  the  upper  lid  is  much 
lower  than  that  of  the  healthy  eye,  and  it  can  only  be  lifted  up  to  a  certain  bight,  whei 
llie  affected  eye  alone  is  used.  It  can  be  better  done  than  when  we  attempt  to  open 
^oth  eyes  at  the  same  time.  Opening  the  lids  can  often  be  accomplished  only  with 
>he  aid  of  the  muscles  of  the  forehead.  The  globe  of  the  eye  seems  somewhat  promi- 
lent,  and  tnrued  outward  on  account  of  the  preponderance  of  the  rectus  externus. 
Its  mobility  is  limited  or  removed  in  all  directions,  except  outward  and  downward. 

If  the  gaze  be  turned  from  the  median  position,  horizontally,  toward  the  sound 
ije,  this  deviation  outward  is  always  more  distinct;  but  if  the  gaze  be  directed 
xpward,  in  complete  paralysis,  the  visual  axis  of  the  affected  eye  does  not  follow  at 
ill.  On  the  contrary,  if  it  be  turned  downward,  the  affected  eye  only  follows  slightly, 
ind  immediately  deviates  somewhat  outward.  In  consonance  with  this,  the  double 
mages  appear  crossed,  in  the  primary  position  of  the  sound  eye,  and  the  lateral  dis- 
^ce  friim  each  other  increases  with  the  amount  of  the  deviation,  which  the  view 
fioward  the  side  of  the  healthy  eye  undergoes. 

The  pupil  of  the  affected  eye  is,  with  very  rare  exceptions,  considerably  enlarged, 
Ized,  and  immovable.  By  means  of  mydriatics,  however,  it  may  be  fully  dilated. 
The  accommodative  power  is  generally  removed,  although  not  necessarily  so. 

€.  When  all  the  muscles  of  the  eye  are  paralyzed  {ophthalmo-plegia  paralytica)^ 
which  is  almost  always  coincident  with  paralysis  of  other  cerebral  and  spinal  nerves, 
ve  find  tlie  globe  somewhat  pushed  forward,  completely  immovable,  and  covered 
by  the  paralyzed  upper  lid.  Its  optic  axis  is  exactly  forward  or  a  Utile  to  the  outer 
tide.  The  pupil  and  accommodation  are  in  the  same  condition  as  in  complete  paraly- 
sis of  the  third  pair.    {Graefe,) 

8.  A  necessary  result  of  the  paralybis  is  an  inability  of  the  affected  eye  to  find  out 
where  objects  lie.  If  objects  are  to  be  '^  fixed,**  which  lie  in  the  course  of  the  para- 
lytic muscle,  the  patient,  on  account  of  the  need  of  greater  innervation,  projects  the 
whole  visual  field  too  for  away,  and  consequently  grasps  beyond  t.ie  object  which  he 
wishes  to  seize. 

This  impairment  of  function  is  often  evinced  by  dizziness,  especially  when  the 
muscles  supplied  by  the  tiiird  pair  are  paralyzed,  but  less  in  paralysis  of  the  external 
rectus.    The  symptom  is  i  articularly  prominent  if  the  sound  eye  be  covered,  and  is 
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then  oe^iion&ITj  so  troublesome,  that  the  patient  Is  Bo&rcelj  ftble  to  miinUm  Ms 

4*  Tri  order  to  avM  the  extreme!  j  Anno^dng  diplopia  and  di£dneaA»  w^jeo  ht^  cas 
not  sJipprcsi  tlit;  iinpreasion  on  the  affected  eye^  the  patient  generailx  cJoi«  it,  ami 
o  ca  tli©  healtliy  oii^  alone  in  fiiation.  But  where  he  cim,  he  cmleavors  tu  brirgil(# 
objfd  at  ^v  hi  el  I  hu  wtshea  to  lokik  in  such  a  relutlve  pos^tit>n,  by  torubj^thefaesd 
around  fl  pvrpencHcQhar^  Itomoiifal^  or  oblique  niJ^t  that  the  proper  ftdJMtjn^Ml  of 
the  t^o  virtual  lines  reciu ires  very  little  or  no  eicpenditare  of  power  €C  tbe  part  of 
the  paretl-^  mascle,    {Ora^^e,) 

ir,  for  i^ittmple,  tfa«  eye  b«  lees  moTablp  towe^d  the  right,  th^  patient  ttirns  the  fki%,  by  m^if 
of  lilt;  mij*de  of  the  nwlc,  to  the  right,  fttid  ttiui  [cE^eiia  tbe  work  &f  tb^pamljied  mmd*.  if 
if  I!  Kt'esskc  contrftCtiDt)  of  the  tutagooht  h«s  already  ftppe&red,  tbe  patietil  holds  tba  b«»d  b  tbt 
opptinitQ  vraj,  bocjaufte  tho  iuppr^ilon  of  tbe  double  hnag^  ii  thai  moatfi&fily  ■eeomplkijid. 

If  a  aupeiier  rocttu  mtiiole  1ft  pftr«lyied,  bh^  bettd  is  beat  backwarda ;  if  on  ths  «nitiwT  m 
InfcnoT  re^tEfl  muscle  U  pariUyved,  the  head  b  iQclaicd  downw^niiL  tn  panUysu  of  aBupmoff 
obliquQ  iQTiiol<%  the  patitaat  beads  th^  boad  fiorward  and  tiittii  it  tQtfmrda  the  aQtoad  io^ 

Causes  "Paralysis  of  the  muscles  of  the  eye  ib  never  any  thing  but  a  symptott. 
It  SB  a  mark  of  esiremely  different  morbid  conditions^  which  nffect  the  imi*caifli 
tissoe  itJtelf,  and  prevent  it  from  giving  aayreanlta  from  ntTvoas  impalsea^orwu- 
dcr  the  cotidnction  of  Derve-force  in  any  point  of  tl^e  nerve-tracts,  either  diffittdt  et 
1Q1  possible. 

1,  On  the  baats  of  this  difference,  paralysis  h  divided  into  spntions  and  trm.  Th» 
latler  is  again  divided,  aceoriUng  to  the  sitaation  of  the  hindrancea  to  coadncaoa, 
into  peHpheral  and  cenfraT, 

Atrophy  of  the  m use nlar  tissue  &honld  be  particnlarly  mentioned  among  tbecaaiei 
of  Bpnri(.ms  paralysis.  This  13  congenital  in  exceptioDal  cases.  But  it  is  osnally  i 
result  of  excessive  tension  a!ter  exophthalmos.  It  may  also  occur  from  the  tension 
and  permanent  inactivity  of  the  antagonist  of  the  squinting  muscle  in  old  stra- 
bismus. 

Tiie  other  causes  of  spurious  paralysis  are:  tendinous  degeneration  of  tlie  squint- 
ing muscle  ;  cicatrices  on  muscles  resulting  from  lacemted  wounds  ;  inflamra.iliitii  of 
the  muscle  with  or  without  suppuration;  destruction  of  the  muscular  tissue  occur- 
ring in  orhital  turners. 

Perhaps  Uvjnphthalmos  cholericiis  is  to  be  classed  here,  since  it  is  by  no  moans 
ascertained,  uhether  the  impairment  of  sensibility  in  the  cerebrum,  or  the  diminu- 
tion of  the  excitation  frc  m  the  fifth  pair,  or  the  loss  of  tluids  depending  on  tbe 
peripheral  muscular  .-lifection,  together  with  the  resistances  otrcred  by  the  dryneiS 
of  the  conjunctiva,  is  the  actual  cause  of  this  form  of  spurious  paralysis.     {Gram.) 

2.  Orbital  abscesses,  which  injure  one  or  moie  nervous  brandies  or  growths, 
penetrating  wounds,  &c.,  are  causes  of  peripheral  true  paralysis,  More  freqienrly 
however,  such  a  paralysis  is  caused  by  rheumafic  affoctions  of  tho  nerve-sh  aths. 
These  rheuii  atic  i)aralyses  are  often  accompanied  by  s"milar  alTeotions  of  tbe  <'rl'i* 
and  its  surrounding's.  Tiiese  most  usually  develop  very  quickly  from  great  chani:-' '  t' 
temperature,  e-pecially  a  draught  of  air.  They  are  generally  contuied  to  one  sile, 
and  even  to  sin<:lo  twigs  of  a  nerve-branch,  that  is,  to  sin;:le  niusrles.  The  para'^si^ 
may  appear,  liowevei-,  on  both  sides,  and  upon  all  tho  muscles  of  the  globe,  anl,at 
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the  same  time,  exteDd  to  other  cerebral  and  spinal  nerves.  In  cases  of  this  kind  of 
^long  standing,  the  remains  of  perinenritic  disease,  with  atrophy  of  the  nerve,  have 
keen  seen.  {Oraefe.)  In  some  cases,  peripheral  paraly>i!<  may  have  been  caused 
Uy  Bvphilitic  aflfeotions  of  the  orbit,  and  by  participation  of  the  nerve-sheath  in  the 
flisease.    In  other  cases,  where  sypiillis  is  the  cause,  the  paralysis  is  central. 

8.  Oerebro-spinal  paralysis  is  at  times  binocular,  and  not  always  of  the  same 
•erenty  or  extent  on  both  sides,  or  it  is  ofien  combined  with  paralysis  in  the 
Irmoches  of  other  cerebral  or  spinal  nerves.  It  then  sometimes  affects  the  whole 
goetion  of  a  nerve,  and  is  again  confined  to  single  bundles.  The  causes  of  this 
iwrietj  of  paralysis  are  about  the  same  with  those  which  have  been  given  in  speak- 
ing of  amaurosifi,  and  we  may  refer  the  reader  to  thern.  In  some  cases,  pure 
■Mchanioal  hiodrances  to  conduction  may  be  the  cause,  such  as  disturbances  of  circu- 
ktion,  morbid  substances,  or  foreign  mai.ers  m  tie  bLod.  Yec  these  are  raio 
ixoeptions.  As  a  rule,  we  certainly  have  proliferative  processes,  which  bear  the 
character  of  a  true  inflammation,  or  gray  atrophy,  and  are  originally  seated  in  the  ■ 
intracranial  branches  of  the  nerves,  or  in  the  actual  point  of  origin  and  central  con- 
Moting  filaments. 

a.  Proliferation  in  the  intracranial  portions  of  the  trunks  of  the  nerves  occasion- 
tlly  occurs  independently,  from  very  different  causes.  In  the  beginning,  they  are 
I^Aen  confined  to  araall  portions  of  the  nerves,  but  they  «»re  generally  rapidly  corriec 
^iloog  the  bundles  of  fibers,  and  cause  the  entire  trunk  t<>  appear  changed.  Occasion- 
aOj  several  intracranial  nerves  are  affected  at  the  f^ame  time,  or  within  a  short  time 
cf  each  other,  without  any  common  central  focus  being  discovered.  We  must  then 
•oppose  that  there  Lave  been  a  number  of  foci.     {Turch.) 

The  process  seems  more  frequently  to  be  secondary,  especially  as  a  consequence 
of  basilar  meningitis.     The  paralysis  of  the  muscles  of  the  eyes  then  appears  often 

ETery  early,  even  before  any  symptoms  of  the  main  affection  have  distinctly  shown 
*  tiiemselvcs,  and  is  usually  distinguished  by  great  variability  in  the  symptoms.  At  the 
'  tame  time  the  meningitis  can  be  primary,  or  be  occasioned  by  other  morbid  processes, 
«.  g.^  thrombosis  of  the  sinus  cavernosus  {Knapp),  or  by  fractures  of  the  orbit 
^  {ManM),  by  periostitis  and  syphilis  {LeideHdorf)^  etc.  In  other  cases  tumors  make 
'  flieir  appearance  at  the  base  of  the  skull,  e.g.,  a  gliosarcoiuatous  mass  in  the  region  ' 
of  the  sella  turcica  {Leber),  the  atheromatous  degeneration  and  expansion  of  the 
\  portion  of  the  carotid  artery  running  in  the  sinus  cavernosus  (Magni),  etc.,  as  ex- 
^  dting  cause  of  the  paralysis.  The  interference  in  the  conducting  power  is 
-  explained,  under  such  circumstances,  sometimes  by  direct  passage  of  the  growth  to 
^  tiie  neurilemma,  sometimes  by  mechanical  constriction  of  the  main  trunk  in  the 
b  neighborhood  of  the  mass  (Turek). 

h.  Actual  brain  affections  sometimes  lead  to  functional  disturbances  of  the 
L  motor  nerves  of  the  eye,  since  separate  nuclei  of  origin  or  central  connecting  fibres 
I  fall  in  the  morbid  mass  itself  or  in  the  reactionary  girdle  surrounding  it.  The  same 
'  bolds  good  for  the  diseases  of  the  spinal  cord.  Among  the  latter,  tabes  dorsalis  is 
»  to  be  first  mentioned,  since  in  this  disease  paralysis  of  individual  muscles  frequently 
'■   makes  its  appearance  very  early,  or  even  appears  as  the  first  symptom. 

The  occmrence  of  lancinating  pains  in  the  extremities  is  said  to  be  characteristic 
-*  of  this  connection.     It  is  also  believed  that  such  lancinating  pains  in  the  head, 
'-  irhen  they  precede  the  paralysis  of  the  muscles  of  the  eye,  and  diminish  in  intensity 
*  Hith  their  appearance,  point  to  a  central  origin  (Benedikt). 
54 
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&.  True  cpfel)nil  d intense  occasion lUlj  leads  immedUtdlf  to  Imptirm^iits  ot| 
futietiana  of  lijo  molory  ocular  nerves,  silica  the  origlos  of  the  nenreei  or  i 
iihiiaenlA  are  iuvulvi'd  ia  thoHe  di^a8«±s.  FaTfilpii  of  the  third  cei^brsl  iterv»|» 
erully  occtira  in  diaea^e  nf  the  eriw  c^rebri^  aiid  is  then  usually  oombitied  ^ 
paraljala  of  the  opposite  e:£tre[Diiiea.  (IhieheL)  On  Uie  Qther  baud,  pAi^piioflk 
tunjal  nerv^e  h  getreiallj  h  result  of  disease  of  the  p&nt  tarolii^  and  U  \ 
acfxjmjtahied  by  paralysla  of  tlia  extreiniiioti.  (Du^kek.) 

liL'Sidea,  piirnljsts  of  each  of  the  mcjtory  ocular  iiervea  b  ni©t  wlUl  lo  tilt 
diverge  vtiriene^  and  local! ZHtiDUi^  of  cerebral  digejv^e,  and  tinder  oon^ltloia  ^ 
ontise  us  to  look  for  the  origia  of  the  pftral/&is  oulj  in  the  prlmiirj  siti3«^oii  < 
diieme. 

Iq  old  pei^ons,  where  flvieb  parol jses  moro  freqaeatlj  occur,  tni«  dis««fl«»  of  tl«  4 
e»p«cUU3r  cerebrnl  sofit^tiing,  are  the  caums  of  the  impftirinent  of  the  motioa  of  tbv  17*  (a  till 
lurgcr  pro|Kii  tioD  of  coiei  ihao  in  joutinc  pGnwtiA.  It  b  impemtirdj  Deces^iuj  to  comMtt  il 
fiict,  even  if  the  piiraljsi*  he  at  firat  contioed  10  a  aiogle  muade  ootj.  Indeed,  it  afttik  lifffl 
that  Buch  pnjcen#i?s  111-^  lirat  indicnt^d  by  il  aarrowlj  ciimmftcribed  di»e«*e.  Sacb  «  |«ni^ 
may  even  diiiappeiLr,  and  aereral  weeks  or  motitha  ttflerwuril  It  miLj  A^d^.i^alJ  ^aeewr  iotptfM 
u umber  of  muEc:lcii,  whieb  will  leave  uu  doubt  M  i&  th4i  exi^leoce  of  »erioua  oQroljttsl  i 
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In  other  m^e^^  dlflease^  of  the  enceph&lon  ii^  only  to  be  rejmrdid 
Cannes.  The  trae  sourco  of  the  paralysis  is  either  a  Beeondarj  bsBlJir 
an  increased  cerebral  pressure.  The  pressure  oocasionjilly  proo^tda 
TA  hich  lie  on  ih^  pom  ranflii,  ou  the  n^ne^eM  or  its  iTDTiif'diAte  vicii^ity,  i 
iurfnce  of  the  cerehrnin.  In  other  cftwa,  tliea*?  part?  of  the  bram  themaelf»f«i| 
on  ae(*onTit  of  {iftor-jirowthiji,  apoplecfio  clot;*,  Ao^^  in  their  tis-iiir,  or  In  pMr  m* 
riiunding^B.  and  pri^as  the  norr eg  againnt  the  bones,  or  they  cause  the  Inrgw  vtmM 
twhs^,  ivLich  iiiterlrtOG  with  the  nerve- trunk 9^  to  actually  llgnta  ihe  ner^*  (Ttrdi 
uT  the  (ihinieNt-s  uf  connective  tisaue^  which  Burri'fund  the  vessels  and  nfiT\Ki.vi 
are  nttached  to  the  h.'i?ie  of  the  brain,  eomiirt'ss  the  nerve-i.  Cerebri  pr*a*rt!i 
ofti^n  to  he  ascribed  to  a  primary  or  secondary  hydrocephfilus, 

4*  Tn  e3iee|iUotidLl  m^ce^  pornly^ia  of  mdiridual  musclea  sc^ma  lo  depend  merelT  «ci  vi^iif 
annistheflia,  that  K  U  a  rc.\<it]li  uftliif  remuvnl  ormuscLiUrien^tioi].  Such  m  pAnUytij  u^aaiii 
couii4^cibu  wiiU  anx^nlha^ia,  of  Keni^itive  uerve-twij^a.  It  amy  gt^Qi^ralLy  be  r^uLckij  or4«df9 
pGTi|Lberfil  irrilaliuD  oflhc  ntijcstbetic  UvigJi.  {Grdffe.) 

S*  We  may,  On  Lilly,  niorely  nientiuD  the  impnirTnent-A  of  tnotioa  in  the  ocalmr  maadfav  '^ 
Mnietimea  i^ceur  aa  a  rcnuit  af  diphtEieritU  oE  the  fauec^. 

Course  ^nd  HesultK, — ^These  vary  exceedingly  in  individual  oasee^  ooco^jicf  I* 
I  he  varietiL's  of  the  piirnary  atlections.  Rhenrnatic  pandysis  iianallv  occnn  f*? 
quickly,  often  lu  a  Jew  hour^s,  or  io  one  night ;  while  r^QTral  paralysia,  eapc<iilij^ 
dcpendini^  on  c^nipri^^sion  or  pHrunry  intiammation  *^f  intracranial  tniak*,  o**«fe 
ii[t]«ears  gradu^illy,  imd  perhnj>s  inercases^  It  u  not  necessi2irj  t>*  stale  ihAit^j 
great  deviat^rsris  froru  this  rule  are  not  rare*  tlii-^  is  utideratonid,  of  course^  from  t* 
]>eculiarity  of  the  individual  csui^e^*  It  i?,  however,  wortliy  of  remark,  tha£  ti>*  pf* 
grcsa  of  the  paralyns  la  often  varionsly  int^^rrnpted.  The  symptoms  of  pnrili^i?^- 
a  time  vary  rn  intcrtstty  nnd  est  en  t— increase,  dieciea'^e,  disappear,  ftgain  appei!^.^ 
till  tin  ally  the  condi;i<»n  becomes  more  stable.  Occasionally*  also,  ^pasini  ipf<* 
while  the  [jfiralysis  eiist3  or  precede  it^  ospccitilly  where  it  is  of  mflammatorr  ocip^ 
nhen  they  uppc^ar  to  announce  the  irritative  state  precediDg  the  inJlamiaitif^ 
1  Gmf/h] 
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■     Eeoent,  or  at  least  coses  of  paralysis  of  the  rauscles  of  tlm  eye  which  are  not 

bid,  in  casa  th^j  are  not  combined  witli  strabismic  deviations^  are  frequentlj  relies^ed* 

BThis  oocurs  spootaneously,  or  witU  tlie  a^ei stance  of  appropriate  treatment    Tbe 

Rlieatnatic  form  of  pafalyais  h  the  moat  favorable  ia  this  Teapect^    In  tlio  ^D^iorit y 

of  caBes  this  diaappeara  when  the  ciroumstaccea  are  only  moderately  favorable.     The 

paralysrs  depending  upon  primary  inflammatton  of  the  intracranial  portions  of  the 

nerve- tronks,  ia  not  very  unfi-eqnently  entirely  relieved  by  a  complete  removal  of  the 

inflammation  and  of  the  organic  changes  cansed  by  it. 

Secondary  nenritia  and  corjipression  of  the  nerve-trunkfl,  on  the  oontrary,  give 
very  little  hope  of  the  complete  removal  of  a  paralysis  cansed  by  them,  noleaa  ihi 
iisea^e  may  be  snbilued  within  a  short  time,  which  not  imfrequently  occurs,  where 
ajphiUs  is  the  original  cause. 

The  prognosis  ia  the  worst,  when  the  symptoms  indicate  an  affection  of  the  cere- 
bral or  spinal  portion  of  th^  nerves,  becaiiae  this  generally  threatens  an  increase  in 
the  extent  of  the  paralyse,  if  not  worse  reBnlt& 

StLll  the  paralyaie  of  t!ie  muscles  of  the  eye  occurring  in  the  conrso  of  tabea 
dorsaMs  is  often  entirely  healed,  without  the  main  affection  erer  takiiig  on  a 
■imilarly  favorable  coursa 

If  the  paralysis  have  already  existed  for  some  timCt  or  if  it  he  ancient,  hope  of 
leliefj  and  even  of  an  improvement  in  the  conditioD,  b  very  slight  or  none  at  all. 
On  the  one  hand,  the  long  time  which  has  elapsed  shows  that  the  disease  has  littlo 
inclination  to  recede  of  itac^lf.  On  the  other  hand,  the  paralyaia  itself  is  a  very  fruit* 
fnl  source  of  aeoondary  affections,  which,  in  their  nature,  are  iacurahle.  To  these 
belong  atrophy  of  the  nerve  itself,  with  atrophy  of  the  paralysed  muscle,  fatty 
degeneration,  relaxation ;  development  of  aniblyopia  from  non-use  of  the  eye,  but 
especially  the  <itrabiBmio  deviation  of  the  eye  toward  the  antagonist,  or  of  the  other 
eje  toward  the  muecle,  correaponding  totbe  antagonist.  This  strabismic  deviation 
ia  a  Tory  frequent  result,  and  appears  as  a  rale  to  affect  the  eye  having  the  least  visnd. 
power.  {Qroffe.}  Its  proximate  cause  is  the  extremely  troublesome  diplopia  and 
i^verUgo,  which  the  patient  seeks  to  remove  in  every  possible  way. 

^r      Treatment, ^^e  must  Snst  attempt  to  reach  the  original  disease.    Direot  treat- 
ment of  the  paralysis  is  not  justified  until  the  cause  is  subdued,  or  at  least  deprived 
'      of  its  influence  on  the  conducti(m  in  the  course  of  the  affected  nerves*     If,  then,  this 
I      treatment  fails  to  restore  the  normal  function  to  the  paralyzed  muscle,  in  appropriate 
cases  the  attempt  may  be  made  to  increase  the  relative  power  of  tlie  mascJe  mediani' 
eally,  that  iSf  by  lessening  the  resistances  to  Its  action. 

1.  The  principles  on  which  the  main  disease  should  be  treated,  are  giyen  In  the 
text-bo#ks  for  special  therapeutics. 

Where  rheumatism  is  the  cause,  in  very  recent  cases,  the  use  of  dry,  warm  clotha, 
•r  bags  filled  with  aromatic  herbs,  and  flying  blisters,  with  the  internal  uie  of  the 
iodide  of  potassium,  have  been  recommended.  At  the  same  time,  the  indications 
fpnnging  from  the  cause  are  to  be  cart^f uUy  fulfilled.  These  cloths  and  baga  should 
oorer  the  eyebrow  and  temple,  and  be  worn  for  some  time.  The  blistt^i'H  should  be 
sbont  BB  large  as  a  copper  coin,  and  be  applied  daily  on  some  |mrt  of  the  forehead 
or  temple. 

The  sprinkling  of  powdered  strychnine  or  veratrine  iVi  to  i  grain,  mixed  with 
1  to  2  grains  of  sugar  or  starch,  or  smearing  ointments  of  these  substances,  on  parti 
deprived  of  their  epidermis  by  vesieantSj  is  scarcely  ever  of  any  use  Tlie  so-caUt^l 
"*  sweating  treatment,"  and  the  use  of  tartar  emetic  in  small  doses,  are  also  superfluous. 
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S-  After  the  treatmeTit  of  ttie  msin  di^a^  in  casea  wMch  ore  probably  rheumatic, 
the  electric  current  ehould  be  eniployi^d.  In  some  eases  tt  does  ajlmirtblj, 
even  i a  the  undnubtcd  exi^k^noe  of  incurftble  iatracracl&i  disease  vrbieh  can  notm 
other  respect*  bfl  improved.  Ii  b  in  ihis  ca'^e  an  importrint  rnle  to  begin  witb  tb« 
carrenl  from  the  fifth  nerve,  A  direct  dtfitiilioD  of  the  tnotorj  nervea  of  the  tje  il 
not  only  superfluoiif;  (B.  ^Au^,  S^bilAhi)^  bnt  ako  leae  eSectual  th&n  one  inda«d 
bj  reflection  from  the  trifnoia]. 

The  current  empto}ei1  nhould  be  just  strong  enon^h  to  canse  a  flight  s^uatioii 
on  the  affected  port  if  *d  of  integument,  and  alwiivs  art  only  for  a  Blj*JTt  time,  saj 
aboat  hi^lf  a  minnte.  The  etrength  of  the  cnrrent  and  the  duratif>n  of  the  dtting  will 
vary  according  to  I  he  irrital  ill^ty  of  the  patient  and  of  ibe  trifaeial  nerre.  If  too  grp»t 
an  irritation  is  jnade,  or  ivT  too  Jong  a  time,  there  will  he  no  revolt.  The  improvement 
generally  appears  in  a  m-^ment,  and  diiap pears  just  as  quickly  if  the  application  be  atjt 
pr^rperly  made.  It  is  therefore  well  to  fi.rst  use  the  current  for  a  few  seconds  onlj,  ind 
to  see  if  there  be  any  improvement.  If  any  progress  is  noticed,  the  etnploymeDt  of 
the  electrio  Btream  sliould  be  continued.  But  when  there  ts  no  further  mcrease  m 
luohillty,  or  if  after  the  first  few  sef^onds  no  improvement  is  seen,  t!je  operator 
should  stop,  and  &ubse*jueiiily  retievi^  the  treatment. 

It  is  quite  certain,  that,  in  the  cases  where  this  method  of  nsing  the  ele^tdc 
current  does  not  availn,  greater  irritation  d^-es  no  goud,  and  that  it  even  mafc^tiif 
condition  worse*  It  not  un frequently  occurs  that  no  iniprovemeut  is  seeo  ondl  siUf 
a  number  of  sitting,  and  then  it  rapidly  atlvanre;^.  We  shonld,  therefore,  not  )<m 
our  conriige  loo  soon.  Hut  if  there  h  uo  honejit  in  two  weeks,  there  is  scarcely  inr 
thing  to  be  jioped  from  it.  The  ira[krovetiient  13  Bometimes  seen  in  an  increaja  of 
the  contrEictile  power  of  the  musele,  and  nf  the  parts  In  which  there  is  binoe^lar 
tingle  vision.  Again^  the  power  of  the  maecle  increases  while  the  blnocnlar  viiail 
field  does  not  increase  at  alL     (BenedUtL) 

It  is  believed  that  experience  has  taught,  that  irritations  of  certain  branches  of  the  fifth  pair 
are  particularly  adapted  for  paralysis  of  certain  parts.     Thus,  in  paralysis  of  the  sixth  pair  (oW«- 

Cfns),  the  result  is  said  to  be  best,  if  the  copper  ]>ole  be  placed  on  the  forehead,  while  the  regioD 
of  the  malar  bone  is  irritated.  In  paia'ytic  ptosis,  the  co])pcr  pole  stiould  be  placed  on  the  for^ 
head,  or  applied  to  the  mucous  membrane  of  the  cheek  by  means  of  a  calheler-like  electrode,  and 
the  closed  lids  stroked  'with  tlie  zinc  pole.  In  paralysis  of  the  superior  rectus,  rectus  inlernus, 
and  the  two  oblique,  the  zinc  pole  should  be  placed  on  the  side  of  the  nose,  near  the  inner  can- 
Uius.  In  paralysis  of  the  inferior  rectus,  it  should  be  moved  here-aud-theie  on  the  lower  orbit*! 
border,  while  the  copper  pole  is  applied  to  the  forehead.  {JJtnedikt.)  [It  is  claimed  that,  besida 
the  universally  conceded  value  of  electricity  in  paralysis  of  the  ocular  muscles,  partial  elec- 
trization with  the  Faradaic  current,  the  hands  of  the  patient  being  placed  ou  the  negative  p»ol?, 
and  the  positive  applied  over  the  eye  with  the  hand  of  the  operator,  the  current  passing  through 
his  body,  has  a  positive  beneficial  etiect  iu  conjunctivitis  and  intiammatious  of  the  lachrymal  pas- 
sages.    {Beard  and  RocJcwell.)] 

Proper  exercise  of  the  paralytic  muscle  at  tlio  same  time  is  of  importance.  For 
this  purpose  it  is  well  to  baudngc  the  liealthy  eye  for  some  time,  often  during  the 
day,  ami  cause  the  patient  to  use  the  atTecLed  one  only.  At  the  same  time  the  patient 
should  be  instructed  to  "fix"  or  look  at  objects  which  lie  in  the  course  of  the  affec- 
tod  muscle  and  outside  of  the  meridian  position.  In  order  to  increase  the  innerva- 
tion of  tlie  muscle  as  much  as  possible,  it  is  very  important  to  chcose  near  objects 
for  corrictlons  in  motions  of  adduction,  and  far  objects  for  abduction,  and  \\hereU 
is  necessary  to  lessen  or  increase  the  refraction  by  the  proper  convex  or  concave 
glasses. 
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F6r  the  same  purpose,  some  advise  the  use  of  two  lines,  one  of  which  is  fixed  bj  the  healihj 
9fj%  while  the  other,  which  is  movable,  is  approached  so  near  the  visual  line  of  the  affected  eye, 
that  the  double  images  unite.  Then  the  second  line  is  gradually  pushed  away  in  the  course  of 
the  paralytic  muscle,  and  the  latter  thus  excited  to  corrective  contractions.    (JavaL) 

Others,  having  the  head  immovable,  bring  the  object  of  fixation  into  a  position  in  which  bi- 
■oeaUr  single  vision  is  stUl  possible,  and  then  gradually  remove  it  in  the  course  of  the  paralyzed 
mnaele  so  far,  that  the  images  begin  to  separate,  and  the  effort  for  single  vision  causes  a  corrects 
!?•  innerTation.    (Ssfoialtki,) 

If  we  wish  to  oorreot  alight  paralytic  deviations,  the  trial  of  prismatic  plane 
glijMoti  18  recommended,  since,  if  chosen  and  nsed  properly,  they  allow  binocular 
iMon,  and  perhaps  accustom  the  eyes  to  work  together.  If  they  are  to  accom- 
plisli  what  we  desire  of  them,  their  angle  of  refrnction  should  be,  of  course,  that 
one  which  requires  a  slight  tension  of  the  paralytic  muscle,  and  one  which  can  be 
kept  np,  in  order  to  unite  the  double  images.  If  the  power  of  the  uiuscle  gradually 
inoreases,  weaker  prisms  should  be  chosen,  until  finally  they  can  be  dispensed  with. 

t.  If  contraction  of  the  antagonist  has  already  commenced,  and  it  is  desired  to 
restore  the  functional  activity  of  the  affected  mascle,  or  if  a  slight  degree  of  paresis 
in  one  or  other  rectus  muscle  withstands  all  attempts  to  remove  it,  in  slight  limita- 
tion of  the  mobility,  we  may  attempt  the  stitching  forward  of  the  end  of  the  muscle, 
but  in  greater  limitations  the  bringing  forward  by  the  thread  operation.  In  this 
waj,  wiih  the  aid  of  proper  after-treatment,  the  attainment  of  correct  acyustment 
of  both  optic  axes,  with  binocular  vision,  has  often  been  accomplished,  or  at  least  a 
lev  annoying  position  of  the  muscularly  affected  eye,  with  suppression  of  the 
double  images  secnred.    (Graefe.) 

In  general,  the  hopes  of  the  patient  should  be  very  slightly  raised,  eren  as  to 
anj  improvement  in  the  appearance.  The  regulation  of  the  amount  of  effect  from 
an  operation  is  very  difficult,  and  even  in  theory  it  is  not  easy,  unless  we  disregard 
important  factors,  such  as  the  changed  resistance  in  various  states  of  the  accommo- 
dation, &c.  We  should  not  overlook  the  fact  that  these  mechanical  influences  of  the 
action  of  the  muscles  vary  exceedingly  after,  as  well  as  before,  the  operation,  and 
that  any  correction  attained  can  only  be  sufficient  for  certain  conditions. 
*  4.  To  remove  the  ptosis  of  the  upper  lid, — which  often  remains  after  paralysis  of 
the  ocular  motor-nerve,  but  often,  also,  occurs  alone, — the  following  proceeding  has 
been  lately  recommended.  First,  at  the  distance  of  a  few  millimeters  from  the  edge 
of  the  upper  lid,  a  transverse  incision  is  made  through  the  integument  of  the  lid,  down 
to  the  orbicular  muscle,  and  the  integument  of  the  lid  is  separated  from  the  latter 
toward  the  edge  of  the  orbit,  throughout  its  entire  width.  When  tJie  orbicularis  has 
been  exposed  to  a  sufficient  width,  four  to  five  lines  of  it,  corresponding  to  the  gaping 
wound,  is  to  be  excised  with  curved  scissors,  after  it  has  been  drawn  out  with 
tcx>thed  forceps.  Then  three  stitches,  at  a  suitable  distance  f/om  each  other, 
are  so  to  be  passed  through  the  remaining  muscular  bundle  and  the  edges  of  the 
wound,  that  the  armed  needle  is  entered  near  the  free  edge  of  the  lid,  under  the 
dliary  portion  of  the  muscle  and  out  at  the  wound,  then  under  the  muscle  at  the 
upper  part  of  the  wound,  and  through  the  skin  near  the  edge,  and  tied.  Tims  a  sub- 
catsneous  shortening  of  the  upper  lid  will  be  attained,  the  action  of  the  orbicularis 
weakened,  and  the  action  of  the  levator  seconded  by  the  retraction  of  the  lid.  If 
this  be  not  enough,  if  the  upper  lid  be  markedly  elongated,  it  will  be  we'l  to  cut  out 
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ft  crescentio  piece  of  the  integTimant  having  tbe  tint  traasveirfe  incisioo  as  Its  hmt^ 
and  then  apply  the  sotavea.  A  pressure-hand  age  is  then  applied  far  from  twdTe  to 
twenty-four  boors  to  favor  union  by  the  first  intention.     (<?raf/<a.) 

Mji^fom^-Ora^ts  A*  f.  0.  T.  1.  a  T,  9-SS,  5S-S1,  433,  I.  2.  S.  S12,  et  aeq. ;  IT.  1,  S.  fflS, 
3S4,  n.  S.  S.  299,  IIL  1.  S.  182-189,  34*3^36.  TO.  S.  3.  409,  Til.  2.  a  2*-S^,  IX,  2.  S.  ST-6S,S3L 
a.  8. 18S,  aOi,  £6::h^277  ;  Vlin.  Moimtbl.  1363.  a  a,  4,  1864.  S,  2-23  ■  Terbasdl^.  dtr  Beidelbcff 
^phth.  VerBfimnilutig.  1SS9,  S.  22.— T^tv^,  Zeitschr,  d,  Wien.  Aerale,  IQd5,  a  5£S^S3S^^UI«^ 
ibid.  1S54  IL  S.  491-504,  Opbth,  11.  S.  llM-lSOO.^ScAu/^  [now  Wntdntt]  Zur  Lebi*  t.  i  WUt 
aiig  tL  Lftfamung  der  AugcumMskelo*  Berlin. — Af/.  ^rasf*,  A.  f.  0.  VIT.  2.  8.  ItH^ ;  kL  Auiij* 
MotilitltsstSrga.  ate.  Berlin  l^B^.  3.  17-37*  97-1&1— ^Vtij^fJ,  A.  C  O.  VII  [.  2.  S.  5<IS*4S:*- 
I^onder^t  Anow.  d.  Ace*  u.  Rofr-  Wion  l^'Jfj.  S.  303-  [Accommodtttikjn  nod  Rermct^oti  of  IheEfti 
LoodoD,  p,  &99]*  LeUmi&r/t  Wicn,  med.  Juhrb.  ISH.  4.  Te^l,  S.  IVl-Uf*.— DueM^  ML 
JfthT«sl>,  S.  28-^2.— JUmt^il't,  Wocbenbl.  d.  Wieo,  Aente,  le&3.  S.  351,  A.  f.  O,  X.  1.  S.  iT-M^ 
«i  BCq*— ^.  ScAuh,  Wieo.  med.  Wocbe&aebrifl.  18^2*  8*  84a.'^Jaes/,  kL  Mon&tbL  IS^,  8.  401- 
BsgtHtitchir  h,  *S(in»ij*(;A,  kl.  BcobJKbtungen.  IL  WieatMideQ  \%fyL  S.  M.^J/irxhmatim,  ibid.  IE 
B.  S9«  QS.Serinfft  verbal  t^mmntiio&tioEi.— [J^^ar^  o^  Mfchi^tU,  MediCAl  tifte  ql  £le«trk)^,  5iV 
York,  laST,  p.  50.)  ara^fe,  K3m.  Motmtbl  ISGT.  a  3S1 ;  Sympt^meulehnj  d.  Au^wmUt 
lihiniiiigciL  BeT]ln.—ff€ring,  D«k»  bmootdHre  Seheti,  Leiptig.  186a  a  115,  144— €b«rfw(,  ^9 
MochaiL  d.  Act  Leipzig.  1S6S,  S.  63.- JAiajr,  A,  f.  O.  XIL  1.  R  1,— ir«ojtp,  ibid,  XIV,  L  & 
220, 2^— />*fr,  ibid.  XIV.  3.  8,  M$.—Miiffni,  Ri™tacliiL  ISOS.— i^»fr,  Viiohoii  a  «faliitt2^ 
I8«a  a  4m— 5f^aA,  lOin.  MonatbL  1^61  a  73L 
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DESCRIPTION  OF  THE  CHROMO-LITHOGRAPHS.    - 

A.  Congenital  excavation  of  the  Optic  Nerve*  and  crescentic  Posterior 
Seleral  Staphyloma. 

The  entrance  of  the  optic  nerve  is  reddened,  and  surrouncled  by  a  ring  of  connec- 
tiTe  tiflsae.  The  excavated  central  portion  of  the  papilla  is  seen  as  a  bright  white 
disc,  on  whose  marg^in  the  central  vessels  slightly  curve  over,  and  press  the  principal 
trunks  toward  the  center.  The  surface  of  the  posterior  scleral  staphyloma  is 
slightly  reddened ;  its  convex  border  has  a  fringe  of  pigment  The  fundus  is  in 
other  respects  normal 

The  region  of  the  macula-lutea  is  deeply  stained  with  pigment,  and  in  this 
brownish-gray,  somewhat  undefined  spot,  there  is  an  irregular,  bright  hole  or  space, 
the  fovea  centralis. 

B.  Apoplectic  Nenro-Betinitis. 

The  margin  of  the  optic  nerve,  especially  toward  the  inner  side,  is  very  indistinct, 
and  the  adjacent  parts  of  the  retina  finely  striated  in  a  radiate  manner.  The  veins 
are  very  tortuous,  and  of  an  unevenly  dark-red  color.  There  are  numerous  blood 
extravasations,  with  their  long  diameter  generally  in  a  radiate  course. 

In  the  region  of  the  macula-lutea  a  bluish-gray  circular  spot,  surrounded  by  a 
narrow,  sharply  defined,  bright  zone. 

C.  Diffuse  Nenro-Betinitia 

The  densely-infiltrated  retina  gives  the  fundus  of  the  eye  a  dirty,  yoUowish-red 
color.  The  optic-nerve  entrance  is  only  to  be  distinguished  on  the  porits  opticus, 
and  by  the  radiated  reddish  striation  of  the  parts  about ;  its  margin  being  com- 
pletely obscured.  The  retinal  vessels  are  very  tortuous,  in  some  spots  darker 
colored,  at  others  completely  lost,  or  very  much  covered.  There  are  numerous 
blood  extravasations.  Besides  these  there  are  several  roundish,  dirty- yellow  spots, 
partly  fringed  with  pigment,  which  are  to  be  explained  by  exudations  on  the 
posterior  surface  of  the  retina,  and  the  changes  in  the  tapetum  connected  with 
them. 

D.  Exudative  Nenro-Betinitis. 

Recent  and  old  morbid  collections  already  advanced  in  atrophy.  The  entrance 
of  the  optic  nerve  slightly  reddened,  and  the  connective-tissue  ring  plainly  visible. 
The  inner  portion  of  the  optic  papilla  covered  by  an  irregularly-bounded,  recent 
inflammatory  mass,  which  extends  up  to  near  the  borders  of  the  picture.  On  the 
outer  margin  of  the  picture  are  two  similar  roundish  patches,  which  are  recent. 
Above  and  below  the  papilla,  is  a  large  and  irregular  patch,  and  in  the  immediate 
vicinity  of  the  outer  border  of  the  optic-nerve  entrance,  are  several  small  masses, 
which  are  older,  where  the  tendinous  white  sclerotica  shines  through  the  atrophied 
choroid  and  retina.    There  are  only  slight  remains  of  the  choroidal  tapetum  in 
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them  masses,  in  the  form  of  dirtj-yellowiah  spots,  but  a  few  Yascular  tHT|%  I 
uppcnrinjT  as  if  covurud  by  gauxe,  remain.  HeJt^  and  there  are  scattered  col-  I 
k'CiionB  of  dark  pi^nent  from  prolifernting  tapetmn  ctdls.  Tlie  remainder  of  I 
the  fundua  appears  of  a  dirt j- brown  color,  from  the  pigment  of  the  tmikt-l 
vasctdosck  ^^H 

E.  CircnmBCribed  atropliy  of  the  Eetina  and  Choroid  after  exudiSfTl 
Neuro-Eetiiutis.    Posterior  Staph^floma.  -f 

In  the  vicinity  of  the  macula-lutea  there  is  wen  an  extensive,  irregular,  aharpij- 
defined,  tendinous  white  ^^^}t,  on  which  the  sclerotica  Beems  to  lie  expiieed  Iti 
l>or<lcr  is  sniTounded  bj  ncoplatitic  pigment,  wlilch  h  coUecfed  in  luinps^  lui  h 
were^  and  the  aurfaco  Is  strewn  with  analogous  large  and  ^mall  grotipa  of  pipnent 
The  reddish  color  of  the  f  imdu3  indicates  the  partial  extateuce  of  the  chorwidjl 
vcsaela  The  retinal  vaiseU  are  unchanged,  and  extend  over  the  surface',  and  thai 
indicate  the  existence  of  the  remains  of  the  anterior  retinal  layera.  Ths  fimdoi  d 
the  eje,  between  the  iimer  boundary  of  th?  white  spot  and  the  opttc-iierre  cntltaci^ 
a*  well  ^J9  below  the  latter^  i*  Ligliter-colonid,  owing  to  partial  destmelion  of  tin 
tApetuin^  and  &  leas  aiiiount  of  atrophy  of  the  choroid .  It  has  soniewli&t  of  4ui  ia* 
laid  apjj:?-srance,  and,  at  interyak^  is  slightly  clouded  by  the  vasa  vorticoss  of  tbe 
tunica  \  aseulosa.  Bc.4o\v,  and  to  the  inner  mde,  are  set^n  colleciions  of  tapeum 
pi^mfint,  rpsembUn;?  Ij  one -corpuscles.  An  exudation  has  here  occurred  on  the  outer 
retinal  Burface,  and  utroj>hj  has  begun.  Tlie  outer  half  of  the  paptUii,  which  h  of 
a  pale-red  color*  and  which  gliniuiers  out  of  the  depths  as  a  bluish  white  disc  » 
t  surrounded  by  an  irregular  pi>sterior  scleral  staphyloma,  whose  surf  ac^.*  is  d'JIati^f  1 
tt^-^selated  with  the  leniains  of  pigment  of  the  tunica  vase  ill  osa.  Such  ^  t^sseUit^ 
appearance  Is  also  seen  on  the  upper  periphery  of  the  fundus. 

F.  Atrophy  of  the  Retina  and  Choroid  after  exudative  Neuro-Retinitis. 
Posterior  Staphyloma. 

The  whole  fundus  lias  a  stnking  t'  sselatcd  a])pf'ar.mce,  and  is  strewn  with 
irre^uhir  larj^e  and  small  rolk'ctiuns  of  dark  neoplastic  tapetuni  pigment.  The 
entrance  of  the  optic  nervo  is  very  pale,  with  a  marked  tendency  to  a  blui>h-gray 
color.     Connective  tissue  well  developed.     Ketinal  vei>sels  normal. 

G.  Partial  atrophy  of  the  Retina  and  Choroid,  after  exudative  Neuro 
Retinitis  aveolaris  (Retino-Choroiditis).    Large  Posterior  Staphyloma. 

The  optic-nerve  entrance  is  slightly  reddened,  and  seen  in  an  oblique  prujection, 
that  is,  as  an  oval  disc,  on  account  ''  t\.»  sta})].  .lomat'  ..-i  d:>t"i.tion  of  the 
posterior  scleral  zone.  The  staphyloma  is  shaped  like  a  sliell,  tendinous  in  ap 
pearance,  of  a  striking  bluish  color,  .nnd  graded  almost  like  a  miniature  tem^ce. 
The  l)order  contains  a  great  deal  of  pigment.  Al)ove  and  belovr,  touchimr  the 
stapliyloma,  there  is  a  sn^.all  roundish,  pale-red  mass  of  exudation.  To  the  outer 
side  of  the  scleral  stajjhyloma,  are  two  groups,  connected  to  each  oth'T,  of  ancient 
inflammatory  centers,  roundish  in  shape,  and  already  advanced  in  atro|)liy.  thnmirh 
which  the  sclerotica  glinnners,  and  which  ai)|)ear  mostly  surrounded  by  a  n<lg':'  of 
dark  pigment.  On  the  inner  half  of  the  fundus  are  numerous  scattered  small  atro- 
phying spots,  surrounded  l)y  jiigment,  as  well  as  some  recent  ones  of  a  yellow 
color.     The  whole  fundus  has  a  tessclated  appearance. 
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E.  Atrophy  of  fhe  Betina  and  Choroid  in  consequence  of  exudative 
Venro-Betinitifl. 

The  optic  disc  is  pale,  and  has  somewhat  of  a.  yelled  appearance.  The  connec- 
tive-tissue  ring  is  very  indistinct  The  whole  fundus  is  covered  with  bright 
yellowish  white  spots,  the  smaller  of  which  have  a  roundish  shape,  and  the  larger 
ones  show  that  th«y  have  been  formed  by  the  running  together  of  small  round 
ones.  In  the  spots  toward  the  periphery,  we  distinctly  recognize  the  vorticose 
vessels  of  the  choroid,  while  they  are  entirely  destroyed  in  the  spots  which  are  more 
central. 

On  every  hand,  a  fins  gray  stippling  is  ssen,  which  seems  to  depend  on  remains 
of  the  pigment  of  the  tunica  vasculosa.  The  tapetum  on  the  surface  of  these 
wpots  is  almost  entirely  destroyed,  but  on  the  edges  it  has  collected  in  irregular 
heaps.  In  the  spaces  between  the  spots,  the  fundus  appears  quite  normal  in  color, 
slightly  stippled,  and  at  intervals  strewn  with  neoplastic  collections  of  tapetum 
pigment. 

L    Nephritic  Neuro-Betinitia 

The  optic-nerve  entrance  is  veij  much  veiled,  especially  in  its  outer  half,  and 
contains  delicate  radiate  striations.  Close  to  it  is  an  extensive  mass  of  retinal  infil- 
tration, which  varies  greatly  in  density,  and  thus  has  an  appearance  as  if  made  up 
of  a  number  of  smaller  massss.  These  are  in  part  distributed  along  the  principal 
vascular  trunks,  and  are  combined  with  a  delicate  gauze-like  opacity,  in  which  the 
slightly  stippled  red  of  the  choroid  shows  through  more  or  less  markedly.  The 
branches  of  the  central  artery  passing  over  are  veiled,  at  intervals  dark-colored, 
again  lighter,  or  even  completely  concealed.  A  number  of  large  and  small  blood- 
extravasations  ^pear  near  them,  whose  long  axes  radiate  from  the  optic  papilla. 
The  outer  border  of  the  exudation  runs  into  the  characteristic  stellate  figure.  This 
arises  from  a  retinal  exudation  occurring  in  the  vicinity  of  the  macula-lutea,  and 
ending  in  atrophy  of  the  choroid  and  retina.  The  remainder  of  the  fundus  is 
normally  colored  and  slightly  stippled. 

K    Nephritic  Neuro-Betinitia 

Optic-nerve  entrance  very  indistinct,  discolored  a  yellowish-red.  The  central 
portions  of  the  retinal  vessels  completely  concealed  from  view.  The  retinal  zone 
bordering  on  the  papilla  infiltrated  with  a  dirty,  grayish-wliite  exudation,  some- 
what bulged  forward,  particularly  at  the  inner  margin  of  the  papilla,  where  the 
yesselB  run  in  curves  over  the  swelling.  The  infiltration  extends  outwards,  far 
beyond  the  macula-lutea.  In  the  latter  region  a  group  of  small,  whitish-gray 
spots,  and  farther  towards  the  equator  numerous  whitish-yellow  masses  of  exuda- 
tion, sometimes  isolated,  sometimes  coalesced  into  irregular  masses,  which  seem  to 
be  raised  slightly  above  the  surface  of  the  retina.  The  retinal  vessels  greatly  en- 
gorged, and  in  the  neighborhood  of  the  papilla  indistinct.  Numerous  largo  and 
gmall  hemorrhages,  sometimes  following  the  vessels,  sometimes  situated  between 
the  masses  of  exudation.  The  fundus  markedly  pale  on  account  of  the  infiltra- 
tion of  the  retina. 

L.    Atrophy  of  the  Optic  Nerve  and  Betina. 

The  optic  papilla  is  of  a  bluish- white  color,  surrounded  by  a  distinct  ring  of 
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conuectiTe  tissue,  and  the  whole  fundus  ia  of  a  dkty»  grayish -white  color,  doU,  And 
as  if  veiled  otct*  There  are  acatbered  quite  dark,  irrcguhirlj  bounded  coUecdom 
of  ueopiostic  pigment,  ^hich  hnve  a  guuzy  coverings  and  some  of  which  are  Tm 
indistbict^  and  are  pliiUily  di&tiiiguisbcd  from  the  reddish  choroid  which  slio^n 
t!iroiigh.  The  central  veseek  are  veiy  thin,  and  soon  dbuppear,  having  bat  few 
brancheei 

M.  Typical  Figment-degeneratioii  of  the  Eetina,  peUncid  Atro^^liy  of  tlie 
Optic  Papilla. 

The  fundus  is  pale,  delicately  teaaelated,  and  finely  stippled-  Around  its  peri- 
phery are  the  charactenatic  collectioua  of  pigment,  res^'tnliling  bone-corp^usde^ 
Eutrajoce  of  tho  optic  ueire  is  of  a  biiglvt  white  color,  teudinous^  surrounded  bj 
the  ring  of  connective  tissue..     The  central  vessels  very  thin,  with  few  branches 

H.  Detaclimeiit  of  tlie  Eetinap  congenital,  fiaak-like  (ampullar),  ExcaTi- 
tiou  of  the  Optic  Nerve, 

Lower  and  outer  part  of  the  rctma  bulged  forward  in  the  form  of  an  opti^^ur^ 
dirty,  grayisli-yellow  vesicle,  TIjc  base  of  this  vt^icle  is  elevutcd  very  5i]iju'liilj, 
and  hence  the  &hadow  is  wautiug,  and  tlie  bending  of  the  vessels  pai^imjLr  o\cr  it  u 
much  less  marked.  The  excavation  lias  a  somewhat  irregular  border,  i^  of  a  brigk 
mriiite  color,  and  has  a  delicate  gray  stippling  from  the  intAn»Cices  of  the  hmam 
cercbrosa.  The  vesseb  bend  sharply  over  the  border,  and  appear,  in  pJUt,  ga  1^ 
Boor  of  the  excavation,  and  are  again  lost  sight  of. 

0,    detachment  of  the  Ketina. 

The  retina,  with  the  exception  of  the  upper  quadrant,  is  detached  from  the 
choroid,  and  this  detached  portion  forms  a  pouch  which  projects  into  the  vitP?ous 
in  the  form  of  four  points,  which  converge  towards  the  papilla,  encroach  in  ptirt 
upon  it,  and  between  them  narrow  portions  of  the  fundus  may  be  seen.  The  dt- 
taclied  portion  of  the  retina  is  greatly  infiltrated  and  thrown  into  irregular  folck 
and  hence  results  the  yellowish-white  color  with  the  bluish  shadowing.  Tbt' 
folding  of  the  points  is  also  manifested  in  the  marked  tortuousness  and  partial 
bending  of  the  abnormally  dark  vessels  running  over  them.  These  vessels  Uiric 
apparently  like  a  })eak  at  the  everted  edges  of  the  points,  for  the  central  portions 
of  the  trunks  of  the  vessels  are  covered  by  the  overhanging  base  of  the  sack. 

P.    Incipient  Glancoma, 

The  trunks  of  the  central  vessels  arc  very  much  bent  on  the  edge  of  the  pale 
optic  paj)illa,  and  have  a  beak-like  curvature.  The  central  portions  of  the  larger 
branches  are  very  pale  as  far  as  seen.     The  macula-lutea  is  very  distinctly  seen. 

0.    Absolute  Glancoma. 

Tlie  entrance  of  the  optic  nerve  is  clear  white  in  color,  tendinous,  and  h:v; 
bluish-gray  shadowed  borders.  The  ring  of  connective  tissue  greatly  develoj>ed, 
with  irregular  edges.  All  the  retinal  vessels  are  l>eak-shaped  on  the  edge  of  the 
pai)illa.  Only  a  few  very  tortuous  and  gauzy  remains  of  its  central  portions  are 
seen,  which  do  not  reach  to  the  porus  opticus^  but  which  are  probably  to  be  referred 
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to  distended  coUateral  vessels.    The  principal  veins  are  very  fnlL    The  fundus  is 
also  tesselated  on  the  periphery. 

B.  Posterior  Staphyloma,  partial  Atrophy  of  the  Choroid,  Blood  extra- 
▼aiation  in  fhe  vicinity  of  the  Haoola-Lutea. 

Optic-nerve  entrance  slightly  reddened.  The  bright  surface  of  the  staphyloma 
delicately  inlaid  with  the  remains  of  the  pigment  of  the  tunica  vasculosa.  The 
upper  and  outer  portion  of  the  fundus  is  coarsely  tesselated,  as  a  result  of  advanced 
atrophy  of  tlie  tapetum  and  of  the  choroid,  and  the  sclerotica  appears  at  intervals 
through  the  pigment  The  vorticose  vessels  of  the  choroid  are  plainly  visible  on 
the  remainder  of  the  fundus. 

GL   Posterior  Staphyloma,  partial  Atrophy  of  the  Choroid  and  Retina. 

The  margin  of  staphyloma  surrounding  the  optic-nerve  entrance  is  sinuated 
bright,  tendinous  white  in  color,  spotted  with  gray  from  the  remains  of  pigment  of 
the  tunica  vasculosa.  The  optic  papilla  is  oval  on  account  of  oblique  projection. 
Fundus  is  everywhere  greatly  tesselated,  and  at  intervals  covered  by  proliferating 
tapetum.  It  is  of  a  lighter  color  in  the  vicinity  of  the  macula-lutea  from  advanced 
atrophy. 
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TEAI^SLATOES'  APPEKDLS: 


LATEKAL  ILLUMINATION  AND  THE  OPHTHALMOSCOPE. 


Introduction. — Professor  Stellwag  has  assuraed^  in  hm  Treatise,  tliat  the  reader 
has  alrea^ly  made  Mmself  familiar  with  the  employment  of  kteral  or  oblique  iilu- 
mill  at  Ion  aad  the  na©  of  the  ophtlialmoscope.  This  assuuiption  ia  quite  proper  for 
Germany/ where  the  practice  of  oplitlialmology  ift,  to  a  very  great  eitent,  limited  to 
ipeciali!^ts,  It  ia,  however,  hardly  right  for  a  work  prepared  to  meet  the  wanta  of 
general  aa  ^ell  jis  epecial  practitionera  in  the  United  States,  to  leave  the  matter  in 
this  way.  Inosmucli  as  it  i^  hoped  that  our  trnn^^lation  will  prove  to  be  a  eomidete 
text-book  for  diseases  of  the  eye,  we  have  deemed  it  neeea?ary  to  compile  the  follow* 
ing  addendora  to  the  preceding  pages,  coropriging  a  very  brief  description  of  tb« 
aboYO-named  diagnuatio  aids.  We  have  also  added  a  iet  of  Frofeasor  Jaeger *s  Teet* 
Types, 
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Latkral  Illumikatiox, 

Tbm  should  l>e  cootlurted  in  n  dftrktned  r^oin,  olr hough  a  little  ^iperience  wDI 
en^lile  th(s  iurgeon  to  use  the  nje^hod  qnlte  vrelli,  in  one  that  b  [^ArLiiillj  illttmi- 
nafed.  A  ]>gliied  lamp  k  places!  on  one  ^idt-  nnd  at  a  level  uilh  lh«?  pati^nt^a^wei 
then,  by  means  cf  a  two-inch  convex  len«,  a  cotie  of  li-ht  i^  directed  npon  theev* 
to  bo  objQTved,  &9  i^  seen  in  the  wood-on  t  givoii  on  the  pre  coding  pa^e, 

Bj  holding  a  NJCuntl  otive:*  leim  lit  IronL  of  )he  e^e.  a  tnagntfied  TmaE?e  f»f  tie 
cornea,  iri*,  anterior  chi*mik>^  and  4?rjttiallme  lena  iii  ohtuioinl^  This  method  i»  eipo- 
cially  TAtuable  in  cas^a  of  iritis  aimI  ciitaract  Indeed,  It  Ss  almogt  indispensable  ia 
the  doubtful  ca-'^ea  of  the  former  disease". 
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Histoiy  of  its  Discovflry* — The  glittering  of  the  eves,  observed  especially  In 
tho  ejds  of  the  dome&:ic  anlmali^,  dogs  and  cata,  was  formerly  it&crtbtKl  to  » (ip{»n^** 
neons  development  of  light  under  the  influence  of  the  nervoras  STStenu  The  fi!>^ 
to  controvert  this  opinion  vvtre  Prevt^t,  Mudolphi^  and  Gruithuueft^  m  ISIO,  tlip 
first  of  whom  discovered  ihat  this  glttU^r  could  not  l>e  &e^n  in  a  dark  niom,  tad  that 
tf^o  flppearance  wa^  tlicrefure  only  to  be  considered  as  a  reilectton  of  incident  nij*- 
Griuthais^en  1  raced  the  tffect  to  the  operatkm  of  the  tapetnni,  combined  witlifl 
great  refrti 01  ion  bj  iJie  crystalline  lens.  nadj>lphi  first  noticeil  tliat  the  obMfVJOt 
most  htok  into  thi^  eye  in  a  certain  dh-ecthm  in  order  U^  aec  the  glitter. 

The  exact  cnndilions  of  the  liirninf*B:ty^  w 'houL  my  eatidaoiitjon  vt  %  wcpb 
detennined  by  B^hr  in  1839,  who,  in  descrlhinL^  a  case  of  comph't©  absence  of  tb« 
iris  in  a  girl,  stated  that  in  order  tf>  see  the  rtfiection  the  eye  (if  the  obaerver  mart 
look  in  a  direction  parallel  to  that  of  tlie  rtnys  incipient  npoii  the  eye  nf  the  fliiJ^. 
At  a  later  period,  Gumming^  Brucke^  and  Coccins  completely  exhausted  the  subject 
of  the  apparently  spontaneous  luminosity  of  the  linman  eye. 

The  firr-t  problem,  a^^  to  why  the  eyes  of  men  Miid  ;iTiiii!als  somotinios  sliine  with 
a  reddish  lustre,  beinnf  solved,  tlie  second  remained,  that  is,  whv  tlie  interior  of  iho 
eye  nsnally  api)ears  dark. 

This  second  oue  was  first  fully  auswen  d  liy  TTfinrirlt  RfluihrJt:,  in  tlic  year  I^'l 
Tnow  Professor  of  Physics  in  tlie  University  of  ]Ir•i(lt'lbe^^^  ]»nt  tli  n  in  K(JniLr-b:r-'i 
alt]iour;]i  J)r  in  Hirf  in  1709,  nnd  KussmanJ  in  is45,  had  already  tak(Ti  <oni'N  i-^ 
in  the  way  of  the  discovery.  Seventv^'cn  years  have  tlius  elapsed  sin  \'  tliis  diMnv  rv 
of  the  o])lifhalnioscope.  It  is  not  too  mn-'li  to  say,  and  it  has  been  said  ver}'  cffn. 
that  it  lias  c()mi)letely  revolutionized  pra«  tice  in  cei-tain  departments  of  opbtlial- 
niology,  or  rather,  creat<?d  new  Uelds  of  lal)or  in  them. 

Ileluilioltz  predicted  of  its  nse  as  follows  :  "I  do  not  donbt,  judginu  from  w]i;it 
can  be  seen  of  the  state  of  the  healthy  retina,  that  it  \\  ill  be  possil  le  to  di-<-ern  nil  i>' 
diseased  coiidltions,  as  far  as  tiiese,  if  seattd  in  otlier  transparent  i>arts.  surh  a-  '1'- 
cornei,  would  admit  of  dia,2:nosis  by  the  sense  of  si-jht.  I  beliexe  als  ',  ib;it  tJi'- 
turbidity  of  tlie  vitrtcns  b<'dy  \\ill  be  determined  with  greatlv  inci-ensed  f:ic H'y 
and  certainty.  I  <!o  not  eonsider  it  an  overstrained  expectatit)n  tli.'it  all  the  niorbiJ 
chan<zes  of  the  retina  or  vitreous  body,  found  on  the  dead  subject,  will  aJiuit  of 
recognition  in  tlie  liviiig  eye."  How  much  more  than  these  expectations  Jjave  been 
fulfilled,  is  readily  answered. 
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Principles  on  which  the  Use  of  the  Ophthalmoscope  depends. 

In  looking  into  the  eye  of  another  person,  the  pupil  usually  appears  black,  and 
the  interior  of  the  organ  does  not  return  a  shigle  reflected  ray  to  the  observer- 
This  is  an  apparent  exception  to  the  well-known  law,  that  the  passage  of  light  from 
one  medium  to  another  is  never  complete,  and  that  some  of  the  rays  that  fall  upon< 
the  new  medium  are  in  all  cases  reflected. 

The  incident  light  is  to  some  extent  reflected,  part  being  absorbed  by  the  pigment 
of  the  choroid,  and  by  the  sclerotica.  The  reflected  portion,  howeyer,  in  conse- 
quence of  the  action  of  the  cornea  and  crystalline  lens,  returns  to  exactly  the  pomt 
whence  it  came;  the  incident  and  emergent  cones  exactly  coincide.  The  object,  and 
its  retinal  image  are  in  the  position  of  conjugate  foci,  and  the  rays  proceeding  from 
either  focus  are  reunited  in  the  other.  In  order  to  perceive  the  returning  rays,  it 
is  erident  that  the.  eye  of  the  observer  must  be  placed  between  the  sonrce  of  light 
and  the  eye  that  is  illuminated,  which  can  not  be  done  without  cutting  off  the  illumi- 
nation  from  the  latter. 

It  is  also  impossible  to  perceive  light  from  the  eye  of  another  person,  when  the 
latter  is  exactly  accommodated  for  the  pupil  of  the  examiner.  ITnder  these  circum- 
stances, a  perfectly  dark  image  will  be  formed  on  the  retina  of  the  eye  that  la  observed. 
The  dioptric  media  will  return  an  image  of  this  dark  portion  of  the  retina  to  the 
former,  and  the  observer  will,  therefore,  see  nothing  but  the  reflection  of  his 
own  dark  pupil. 

Professor  Helmholtz,  after  it  had  been  shown,  by  Van  Erlaehy  that  the  rays  could 
be  intercepted  by  means  of  a  plate  of  glass,  and  reflected  so  as  to  illuminate  the  eye, 
found  the  reason  that  the  retina  could  not  be  distinctly  seen,  and  also  means  for 
making  it  visible.    There  were  three  things  to  be  done : 

1.  The  eye  must  be  sufllciently  illuminated. 

2.  The  eye  of  the  observer  must  be  placed  in  the  direction  of  the  emergent* 
rays. 

8.  These  emergent  rays  must  be  changed  from  their  conyergence,  and  rendered 
diyergent  or  parallel 

In  a  well-darkened  chamber,  the  light  of  a  lamp  was  allowed  to  fall  on  a  polished' 
plate  of  glass  in  such  a  manner,  that  the  rays  of  light  entered  the  eye  to  be 
examined. 

The  observer  placed  himself  on  the  other  side  of  the  glass  plate,  and  made  the 
oonyergent  rays  divergent  by  a  concave  lens. 

This  instrument  was  the  flrst  ophthalmoscope. 

The  use  of  the  ophthalmoscope,  as  thus  described,  is  not  now  very  general  ;■ 
silvered  or  metallic  mirrors,  haying  greater  illuminating  power,  have  been  generally 
substituted  for  the  plate  of  glass. 

The  first  instrument  of  Helmholtz,  however,  solved  the  problems  which  rendered 
possible  all  the  suggestions  of  the  Subsequent  ophthalmoscopes,  such  as  those  of 
Reute,  Coccius,  Jaeger,  Stellwag,  etc.,  which  are  minutely  described  in  Zander's- 
work  on  the  ophthalmoscope. 

There  are  two  methods  of  examining  the  fundus  of  the  eye  with  the  ophthalmo- 
scope, which  are  called  the  direct  and  the  indirecL    The  latter  is  more  conunonly 
employed  than  the  former,  and  is  much  the  easier  of  application ;  but  the  direct 
method  is  of  far  greater  yalue  in  making  a  correct  diagnosis. 
55 
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The  ordinary  jnstmineiit  in  cxJininaii  Tjae^  or  what  m  known  sb  Licbrdch's  opb- 
thalmofl^K^pCj  answers  very  well  for  the  iadirvet  metliod  of  inyeetigiatiani.  ll  cmr 
nht«  of  &  round,  metallic,  concave  mirror^  of  about  one-and-ft-balf  inches  in  dUme- 
ttfr^  and  six  inclics  focal  length.  It  has  a  central  aperture  of  aboat  one^tc?nth  oiaa 
inch  in  diamet<irj  and  is  mounted  on  &  light  handle  of  about  six  inches  in  len^h. 
Bijhind  tbtj  mim>r  h  a  hiugtHl  clip,  by  which  lense*  may  be  held.  The  l^uiea  held 
in  this  clip  are  concave,  varying  in  focus  from  aix  inches  to  tw^ve  inche&p  litli 
convex  ones  of  ten  and  twelve  inch  focus. 

In  osnng  this  ui^trument,  the  patient  and  surgeon  ait  lace  to  face  in  a  darbeoii 
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room,  and  a  lamp  or  gaa  Immer  is  placed  at  the  aide  of,  and  »  little  behind, 
patient's  head,  the  flame  being  on  a  level  with  his  car.     The  surgeon  lakfl 
mirror  and  reflects  the  light  upon  the  paticnVs  eye,  just  as  the  nays  of  the 
he  reflected  on  any  given  surfaf^e  by  means  of  a  reflector. 

Tile  object-glasB  is  then  t<i  be  emiiloyed  aa  in  the  figure.  This  is  nothing  moff 
than  a  l>i-e<:mvex  lena  of  from  two  and  one-half  to  three  and  one-half  inch^  fool 
length,  which  the  surgeon  holdf  in  his  left  hand  about  an  inch  or  to  fnnn  the  tfi 
to  be  examined,  and  the  mirror,  us  Ijcfore,  immediately  before  his  own,  and  ahcfot  i 
foot  from  the  eye  to  be  examinee!.  The  raya  of  light  rellected  from  tlic  fttudus  of 
the  eye  strike  the  object-gla«a,  and  form  an  inverted  real  image. 

If  the  eye  of  the  oljserver  hz  normal  or  h3^>ermetropic>,  the  inverted  iutage  i* 
niade  moni  distinct,  by  the  use  of  a  convex  ey«-piecc  in  the  hin.gi?d  clip.  In  tkr» 
examining  with  one  eye,  the  pro|>er  estimation  of  the  different  planes  in  ishieh  tbe 
pam  lie  either  nonnally,  or  in  a  morbid  condition,  is  somcwliat  difficulty  at  ^ret  A 
little  exi>eHence,  however,  enaldei!  the  oljsen^er  to  tell  fn^ro  the  trending  of  th#f«»^ 
*els,  and.  the  chanire  in  focuji  necessary  for  the  clear  study  of  each  part^  whetlMf^ 
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_  ^-ticire  entrance  be  excavated,  or  the  retina  puabed  forward  bj  effuston.  It  !s 
i^ell  to  remark,  that  it  is  better  for  the  exfttniner  to  acctiatoni  himadf  to  keep  both 
\  opm  m  the  use  of  the  monocular  ophthalmoscope,  aa  l>eing  leas  wearjaome,  and 
erhapB  better  enabling  the  surgeon  to  properly  adjust  hia  accommodative  powera. 

The    accompanying 
road' cut,  which  originally  Fig.  im 

ippeared  in  2fmdef  s  work 
on     tlie    ophthalmoscope, 
I  ^11  give  an  idea  M  the  re- 
lation and   iip|M^rnnce  of 
he  veins  and  arteries  of  the 
'  optic  papilla.     For  a  tnie 
representation  of  the  color- 
ting  of  the  fimdns  oculi,  as 
iliimiiiated  by  the  ophthal- 
noecope,  the  reader  is  re- 
f  lerred  to  the  chromo-litho- 
graphic  plates  accompany- 
ing thia  work*     In  order 
that  the  observer  may  see 
j  the    optic-nerve    ent  rance^ 
'the  patient  ahoiild  be  di- 
rected to  turn  his  eye  in- 
ward.   He  may  look  at  the  right  ear  of  the  aurgeon,  if  it  is  the  right  eye  that  is  be- 
ing examined,  and  moi  mnd. 

Direct  Method. 

The  best  explanation  tlxat  can  be  offered  of  the  direct  method  of  examination 
l|g  that  given  by  Dr*  I^oring  in  an  article  ptiblished  in  the  Am^i/^n  Jottmal  of  ths 
Uial  ScUntes  for  April,  1870,  from  which  the  follcywing  description  is  taken: — 
most  of  the  de*»eription  is  a  verbatim  quotation  from  Dn  Loring's  article, 
[ilthou^h  many  oraiasiona  have  been  made. 

Tht^  one  great  advantage  which  this  method  ptrasesaes  over  all  others  is,  that  by  it 

we  are  enabled  to  determine  the  optical  condition  of  the  eye,  independent  of  its  \\^ 

ual  power  and  the  statements  of  the  person  examined.     Any  ophthalmoHCcipe  may 

'  be  used  for  making  the  examination,  which  is  provided  with  an  apparatus  at  the 

back  for  holding  the  necessary  glasses.     The  mirror  may  be  of  plane  glaaa,  or  s 

plane  silvered  one^  or  finally  a  concave  silvered  one,  the  latter  being  most  useful  for 

)  determining  errors  of  refraction,     Wlienevcr  there  is  any  dread  of  light  on  the  i>art  of 

I  the*  patient,  we  muii^t  always  employ  a  weak  ill tuni nation. 

The  light  should  be  placed  on  the  side  of  the  patient  and  on  a  plane  somewhat 
'  posteiior  to  hlni,  and  the  intensity  of  the  niymination  may  always  be  modified  by 
having  the  chimney  colored  blue  of  various  tints.  The  oljserver  should  sit  well  to 
Llhc  Side  of  the  patient,  and  on  the  side  of  the  eye  to  be  examined.  The  patient 
l^bonld  be  directed  to  look  slightly  to  the  opposite  side  of  Che  eye  to  l>e  examined, 
V«0  aa  to  bring  the  optic-nerve  entrance  opposite  the  pnpiL  When  the  region  of  the 
I  mamda  is  to  be  examined,  the  patient  should  h^  directed  to  look  straight  forward, 
the  horizontal  plane.    Perfect  relaxation  of  the  accommodation  in  Uie  observed 
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eye  may  be  obtained  by  fttropia,  and  for  the  begiimcr  it  will  be  better  alwayi  ta  em- 
ploy it.  For  the  practiBed  obsert^erj  mifficient  nelaxaf  iott  can  iisually  be  obtained  \l 
emmet ropk  by  causing  the  patient  to  look  mto  the  diitanec,  aad  aa  much  as  poM- 
bk  into  vacancy.  Wlien  the  patient  is  a  myope,  he  need  only  look  at  some  object 
which  is  flt  a  greater  distance  than  his  far-point,  in  order  to  relas  his  accommodi- 
rion.  When  the  patient  i^  hypermetropic,  it  is  on  the  whole  better  to  employ  itith 
pine.  The  more  completely  the  obierrer  can  relax  his  accommodaHoa,  the  nHHe 
correct  will  be  hi^  diagnosis.  The  ability  to  relax  the  accommodation  Twia 
with  different  i>eo}doT  and  is  of  course  inercased  by  prfictice.  As  a  rule,  the  Wttk* 
eat  concave  ghi^s  throuph  vrhich  the  fundus  of  an  emmetrtipic  eye  can  be  distinrtlf 
weeo  should  be  tiiken  as  the  cJtenon  on  which  the  emmetropic  observer,  who  cm- 
not  entirely  relax  liis  accommodation,  Eihould  base  hh  estimates  of  rcfraedoo.  If 
the  observer  is  ametropic,  he  must  firet  correct  his  ametropia  by  the  suitable  gla» 

The  optic  papilla,  which  h  the  most  conspicuous  object  in  the  ftuidus^  should  new 
be  chosen  as  an  object  i>n  which  to  found  our  ol>flervationa.  as  it  fn?qnently  projaSi 
very  much  above  the  plane  of  the  retina,  a»  do  also  the  main  trunks  of  the  ceuial 
artery  and  vein.  There  are,  hnwever^  aome  very  fine  vessels  which  always  leave  Ik 
edge  of  the  neiTc,  and  run  out  horizontally  on  either  aide,  and  these  ure  very  good 
objects  by  ^hich  to  judge  of  the  refraction  of  an  eye^  But  the  l>est  of  all  objects  lor 
the  practised  oljst^rver  h  the  choroidal  epiethelium  near  the  macula^ 

If  the  oljserver  is  emmetropic  and  can  entirely  relax  his  accommodation,  It 
knows  that  his  eye  is  adjusted  for  parallel  rays ;  and  if  he  sees  dLstincily  ^ 
fundus  of  an  eye,  while  liia  accomniodjitifiu  is  relaxed,  he  knows  that  the  patjcnfi 
eye  is  emmetropic,  ris  this  is  the  only  kind  of  eye  from  wbicb  rays  emerge  paziM 
If  in  a  jdvi'u  c^ine  the  o>iserver  does  not  distinrtly  see  the  fundus  of  the  eye  n- 
an  lined,  when  his  own  examination  is  relaxed,  but  docs  see  clearly  by  using  his  ae- 
commodation,  he  knows  that  the  eye  in  question  is  hypermetropic  ;  for  bis  own  eye 
is  now  adjusted  for  divergent  rays,  and  there  is  no  eye  but  a  hypermetropic  one  frtm 
which  divergent  rays  can  come. 

Finally,  if  the  observer  can  obtain  no  clear  view  of  the  fundus  either  by  relaxing 
or  calling  forth  In's  accommodation,  he  knows  that  the  rays  coming  from  the  observ- 
ed eye  are  neitlier  parallel  nor  divergent ;  hence  they  must  be  convergent,  and  the 
eye  is  therefore  myopic.  Thus  we  see  that  the  advantages  offered  by  the  direct 
method  of  examination  arc  two-fold: 

(1.)  The  ability  to  tell  the  optical  condition  of  the  eye  examined  independent 
of  the  statements  of  the  patient,  or  amount  of  vision  of  the  eye. 

(2.)  The  ability  to  measure  the  amount  of  elevation  or  depression  of  given  parts 
of  the  fundus.  We  are  thus  enal)led  to  measure  numerically  the  amount  of  eicaT»- 
tion  of  the  optic  nerve  or  its  projection  above  the  level  of  the  retina ;  the  projection 
of  the  choroid  or  retina  from  underlying  effusion ;  the  height  of  tumors  and  their 
rate  of  increase  ;  the  amount  of  swelling  in  the  retina ;  the  situation  of  membranes 
in  the  vitreous,  etc. 

In  attem])ting  to  determine  the  existence  of  astigmatism  by  the  ophthalmoscope, 
we  must  look  at  the  vessels  in  the  fundus.  If  we  consider  the  optic  disk  as  the 
centre  of  a  circle,  and  all  the  vessels,  large  and  small,  radiating  from  it  as  so  many 
Btraiglit  lines,  we  have  a  representation  of  Dr.  Green's  test  for  astigmatism,  in  which 
the  principal  branches  of  the  central  artery  and  vein  represent  the  vert  icallines,  and 
the  siiiall  vessels  leaving  the  edge  of  the  disk,  the  horizontal  and  oblique.  The  ex- 
istence of  astigmatism  is  at  once  recognized,  and  the  direction  of  one  of  the  princi- 
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pal  meridians  is  giv^n  by  the  fact  that  those  T^aels  are  moat  distinctlj  eeen  which 
are  sittiatcd  In  the  meridian  of  gr^at^^st  ametropia,  and  we  know  that  the  direc- 
tion of  the  other  principal  meridian  must  be  at  right  angles  to  it.  We  then  deter- 
mine the  refraction  of  eaich  meridian  separately,  and  the  difference  between  the  tiro 
be  the  amomit  of  aatlgmatism. 
One  of  the  principal  causes  which  hare  retarded  the  more  general  use  of  the  np- 
■ight  image  in  ophtlialmoscopy  ia  the  necessity  for  a  comtant  eliange  of  the  ghsa 
tiind  the  mirror,  and  consequent  itisa  of  time  and  inconvenience.  To  avoid  thia, 
nd  to  expedite  the  determination  of  errore  of  refraction,  Dr.  Loring  auggested 
he  following  modification  of  the  ophthalmoscope,  the  principal  feature  of  which 
i  tlie  substitution  of  detachable  cylinders  for  tbe  fixed  Rekofa  disk,  now  common 
I  a  number  of  ophthalmoscopes.  In  tlje  present  case  hnt  three  cylinders  ai-e  em- 
oyed,  though  these  might  be  mnltiplied  indetinitely  were  there  any  occasion  for 
|k>  doing.  Each  cylinder  is  pierced  for  eight  glasses,  forming  in  the  aggregate  the 
ollowiJig  series : — 


1      1      1      1      1111111 
Convex.,  *.,*,,0, —  —  —  —   —  ***-__ 

48'  24*  W  12*  10*  8'  T  ^  5*  4^  8^ 


1      1      1      1      I     1    1    1    1    1    1    1 
48'  24'  16'  13*  10^  8'  r  0*  5*  4^  3'  2' 


OoncaTC... —  —  —   —  —  - 


Thua  we  have  a  aeries  of  glasaea  extending,  with  but  comparatively  slight  dif- 
[  f«renoes  in  focal  value,  from  convex  i^  to  i  and  from  concave  tj^-  to  f. 

The  manner  in  winch  the  gla3S<»  are  divided  among  the  cylinders  will  be  readily 
I  ttnderetood  froai  the  accompanying  figures.      The  first  cylinder  ia  mside  U[>  en- 
lliTely  of  convex  glasses,  by  means  of  which  aJl  ordinary  degrees  of  hypermetropia 
[can  with  sufficient  exactness  be  determined.     One  hole  (0)  is  left  vacant  to  repre- 
lient  emmetropia,  without  the  necessity  of  removing  the  cylinder^  and  for  exam  Id  a* 
[taon  by  the  inverted  image  without  an  eye-piece;  should,  however,  the  latter  be  de- 
I  sired,  the  o}*^rver  has  a  large  selection  at  his  command.    The  second  cylinder  con- 
tains the  concaves  of  miKi^rate  focal  power,  and  the  tliird  is  composed  of  the  high 
numlterR,  both  positive  and  negative.     These  strong  numbers  arc  designed  for  the 
dt-tyrmination  of  the  highest  degrees  of  errors  of  refraction  and  for  the  me^^urc- 
j  mmt  of  the  inequalities  of  the  fundus,  such  as  excavations  and  elevations  of  the 
l^optic  nerve,  prujectiom^  of  tumors,  retinal  detachments,  membnmes  in  th.>  vitreous, 
|«tc.    With  the  stronger  convex,  such  as  ^^  opacities  of  the  cornea  and  lens  can  be 
llrit^ed  under  consideral.ile  enlargement. 

The  cylinders  tit  into  a  cell  at  the  hack  of  the  instrument  and  are  ht-ld  firmly  in 
^^ii*  place  by  means  of  the  two  small  springs  shown  in  the  engraving,  which  project- 
'^g  intf>  a  groove  in  the  side  of  the  cylinders,  prevent  thtse  from  falling  tmt,  yet  do 
^ Hot  interfere  with  their  rotation.  In  turning,  the  centre  of  the  glass  comes  opposite 
centre  of  the  hole  in  the  mirror* 

Qie&t  care  was  taken  to  have  the  mirror,  ii'hich  is  concave,  seven  inches  focal 
a^^  ground  exceedingly  thin— ^aa  thin  almost  as  a  metiil  mirror — while  the 
Dunding  bra»work  ia  so  bevelled  away  that  as  little  impediment  as  poasihle  is 
Olfered  to  the  passage  of  the  rays,  thus  rendering  the  image  perfectly  distinct,  and 
^Uaually  brilliant 
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I  tlent  himself  revolving  tlie  cylinder  till  tlie  suitable  glass  is  obtained.  As  the  per- 
foratioa  thro  ugh  which  the  patient  looks  when  the  mirror  is  removed  is  equal  to 
the  diametcT  of  the  glass  (three  Imes)^  and  is  much  larger  than  the  normal  tJUpil^ 
the  peripheral  rays  are  not  cut  off,  which  is  ujsnallj  the  source  of  error  when  smaller 
diaphragmfl  are  used. 

The  handle  of  the  instrument  has  piiri>osely  l>een  made  unusually  long,  so  that 
the  obeerrer's  hnnd  shall  not  interfere  with  an  easy  and  cla^'  proximity  to  the  ob- 
flenred  eye,  which  is  u  great  advantage  in  cxjunUmtioa  by  the  upright  image. 

The  ia^trumeut,  the  three  cjlindera^  and  a  convex  two  and  one-half  inches  less 
for  examination  by  the  inverted  image,  are  all  contained  in  a  small  pocket-case, 
measuring  four  and  three-quarter  inches  by  two  and  one-half  square  by  three-qimr- 

■  tern  thick. 
Besides  the  common  concave  mirror  which  comes  with  the  instrument,  Dr* 
,  lioring  had  two  others  constructed.  Tlie  first  is  intended  for  examination  by  the 
^^ weak  illumination,"  and  is  precisely  sirailor  to  the  conunon  concave  7'  mirror 
silvered  on  the  back,  only  it  is  made  from  London  smoke  instead  of  colorlesi 
glasa. 

As  it  is  the  property  of  London  smoke  glass  to  simply  reduce  the  quantity  of 

■  the  trauamittcd  light  without  sensibly  altering  its  color,  it  occurred  to  me  that 
any  degree  of  illumination  might  be  obtained  by  using  various  shades  of  the  glass, 
without  sensibly  changing  the  api>earance  of  the  fundus.  Many  experioients  were 
made  with  these  mirrors^  and  two  were  finally  iixed  upon  as  the  most  serviceable. 
One  is  even  weaker  than  the  three  plates  of  plane  glass — so  weak  indeed  that  the 
patient  is  hardly  aware  that  any  light  is  thrown  Into  bis  eye.  The  other  is  made 
from  a  much  lighter  shade,  and  gives  a  refiection  intermediate  in  brilliancy  between 
tlie  ordinary  weak  and  strong  refiectors.  By  its  meaiis  a  much  more  brilliant 
picture  is  obtained  than  with  the  plane  glum  mirror^  while  at  the  same  time  with 
much  less  glare  to  the  patient  than  with  the  ordinary  silvered  one.  The  advan- 
tages of  these  mirrors  are  that  the  quantity  of  light  can  be  varied  and  that  they 
can  be  so  <^sily  kept  clean. 

The  common  weak  mirror,  consisting  of  three  plates  of  plane  glass,  could  boW' 
cirer  be  easily  titted  to  the  instrument  should  it  be  desired. 

The  remaining  mirror  mentioned  above  was  originally  designed  for  a  atenopceic 
slit  to  be  used  with  the  instrument  when  employed  as  an  optometer  for  the  deter- 
mination of  astigmatism.  It  consisted  of  a  thin  plate  witli  a  slit  in  it»  whi)se  length 
was  equal  to  the  diameter  of  the  perforations  in  the  cylinder.  TliJs  was  mounted 
like  the  mirror,  and  made  to  fit  in  the  mirror  cell  in  which  it  revolved,  so  as  to  al- 
low the  slit  to  correspond  with  any  given  meridian  of  the  cornea,  Tlie  meridian 
once  determined,  the  patient  turned  the  cylinder  till  the  suitable  glass  was  obtained. 
This  plate  was  subsequently  made  with  a  polished  surface  in  front,  and  then  was 
made  to  serve  also  as  a  mirror  for  determining,  by  means  of  the  ophthalmoscope^ 

■  the  amount  of  astigmatism  in  the  principal  meridians  of  the  eye, 
Thoao  who  are  desirous  of  obtaining  this  instrument  can  prOGUie  it  of  thi 
manofftctnier,  H.  W,  Hunter,  Optician,  1133  Broadway,  N,  T,  City, 
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^■1  hi<^4iiii[«  *f  till  mi>*rfnvi,t«  «f  Arii«14,  ]«fl  bla  11  Ktlbl  UtI,  BpfHilit  U  4i»»««.    e««Hhb*|  brllUtBl  rmn  Ikti  riafint  c'cvi  *u  a*i|. 
■4p«4«d,    IP  wte  kti  LntcBl'ii'iii  t»  rrMi  thi  riv»r  1  nnml I itttf,    KmL  h«  d«i*  •«+  h<i  nif ht,  lav*  farrtcd  Ik*  uwb  b?  a  «m;^  its  mmt»  t  Tar  iarf^r 


Ml1#n  Wh!t^  ^»  ^»il  dfarpvicb*]  i 


I  ^BT*  ^r4V>«4i]rii  h;  twe  tn<tiaB*,  t*    0«B«nkB  BAbBfl*!  BJhl    UkBitBnKrjr,  had  bv«a  ctitM  hj  hM 


h4i)»li>M  nPHtaApf*,  i#  V^wmBth^t  Iha  HfiiNDBfli -jt^wrbar,  vba,  ilsia  a^ipHMd  af  I 


bnl  l»b*  #»lbfr  ftmn*^  «r  iliMrr«T*j.    Ara«IJ  wt,i  aai  a  n 


B  L«  bl  tlLlBafirtfBlPd  bT  rilBnllka*.     lA'tlh  flvBt  •iarU4Ba  ba  firacat^  •^m 


*toft^  b^nh  n«i«*  Train  lb*  CaDtiiiaaa  aail  tndlabi,  wlith  fany  ar  ifaa  Laii«r  ia  aaf  t|a(«  Ihtn  \.  ttml  itamy  wttMl'i  iraia,  aatl  Tar  aama  dBjrf 


I  r^vtr  VH  t*«    bc-lii«r»aa  fvr  tath  Trail  mil. 


I  Eb*  ma&a  ILiaa  iB?  |arrbt«B  at  HuabH  «a»  fBiJiJat  atrtkfih.    k«nilu    trtiTa^  tmm 


P«fB  kirtJB.    Tbt  wtUnit  Uklrta,  14d,  ipBa  ha<l  b<>BB  drlvaA  rf«iti  Lba  naaili  «F  t]ii  iartl  bf  tk«  dalaahBaai  BaJ^t  iravB  4a<d  U »<i ftfti'ta, 
Hijvvttlava  iha  liTfei  witb  bi.a  OAtpm  4f  iiura!  HLibUwl  Cmlirania,  awl  T&rrv  bltuairiBia  ib4  flaat,    T&*  tliaiA  frifata,  tb  t1  arDjil  aimijh 


No*  % 


ft^m  ill*  pW*  «*■  jfrQwinf  daaparalf,  0«  li)B  I2ih  nif  Kvt4«jb*r,  AriKild  nctltfd  tl)l4l:|)fan«a  Uut  lC(«lftifri*r^  bud  Uf«tur«d  Sk 
Jtlina.  He  mm  iiHi4iiE|i|-  n^tvd  U  vmqlBlbn.  H»i  maa,  l«n^  wrm  latpJiriiBti  I7  Uia  i«tb^  Tba  iriiMl  hhl  bMI«i]  ;.  lit  d tUrmliHxl 
to  ■fi>—  iba  rifiF  iKmI  vtrj  night.  At  it  lata  famir  Ld  tba  •vaii4B|;  ha*mb>'kad  triiJi  iha  llnl  4ivi>i9Dp  priDeJpaii^  litlnatttit  Th*  HT^r 
«aii  «i.|k  ;  i>»a  fMrfent  raf^id  ;  Lht  blr«)!i  mni««,  ««B]r  !«  bi  Hp**!,,  f^ulmd  tkJUfql  numaf^mfat.  B;  four  c^diKh  Jb  Ihw  n:i<t»nlay,  ■  l^ff* 
I^Vt  i>f  h(B  Tiirt*  Inaid  erou^d  witbtiul  baiitg  |»«r»LT«d^  nmd  landrd  kbwfll  ■  niila  uhl  ■  ^jjf  abov*  Ckpa  fH&mDDd,  Ml  VVoIPb  C«rt,  tfi 
^Ihttl  fn<Mb  baiag  iba  Itrndinjc-iilvit  uC  tbat  (4[Uat  «;i»imj|rvJ ar,  iaH  (Lab  >  fnurd^bdAlf  bcliiQfitag  In  Itif  IJui^itf  tTtiAa  atii>*ljir  «|aaf - 
4hfW  BAil  4'iiit«ar*d  lli«m.  Tlivj  hAitad  tt^  aitti  prdarvd  il  Ui  laod.  Nat  cOmpljInf ,  il  wu  fiivJ  laUs  ukJ  Eltrta  uied  wtn  k^Uad.  TW 
iem  mdHtly  p4i11<«4  br  tJi«  MfatBi  fiv)u|  T<vll<irou*  *imvL  WStbooL  w«llLiif  iJMi  irnTftl^  ot%h*  retklD*  j^r  lii*  ntn-^  M  wtatun  lb« 
«iBlM  1m4  Ut*n  daB|wk-had,  An>old  Lad  IboM  who  bul  laodtd  to  l^  Jb«t  of  t^a  ifn^gad  dalt#,  c^nca  aemrfld  by  lhi«  llilrv^Md  W^tk^  ud 
OTnai^hi*!  up  ma  iU  bavt^^    ny  dayliflit  k*  bad  p1h4mI   biB  darwi   lUf  po  tba  (kr^bmad   H«L|rhu  nf  Abralikm.    K«rw   Iba  auia 


!i0a    4. 


dtfflculij  ilired  him  In  tht  f»De.  A  Atroiif  Hue  of  walla  nod!  btatlDnttraTers^d  IfaQ  ptatnoDloirj  from  dii« 
nf  tU  pT(?ci|-jUoaa  iLdet  to  the  other ;  Inolotln^  the  upper  ftni  1dw«t  Iowda^  Oti  tba  Hgibt,  the  greit 
bacttoQ  of  Cmpe  Dlnmond  crowned  the  T^Qky  bi^Ut  of  t\ittt  B%mG.  Ou  ihe  ]<«ft  mi  the  bastion  of  La 
FdiaMej  fi]o««  bj  ihfl  gmto  of  8t»  Jobtn^  opanLng  tipon  the  harrocka  ;  Uio  g^i'to  wh»r«  Wolfe' ■  antAgoiii^t, 
Iba  KAllanl  MontcalQif  received  IiIb  deAth-woudd.  A  council  of  vai- was  now  h«)d..  Am4:^)d|  who  had 
momt  knovlodgfl  mf  the  pla«<^  wu  fi^r  duhlng  forward  nt  ooce  And  itonnint^  th«friite  of  i^u  Johhfl..  Had 
ttiey  dono  lOi  iht.7  iniarht  liavo  been  aucevtafuL  The  gnte  wai  op«Q  And  ongtiArded.  Thropfh  (woae 
blabder  And  deliiy,  a  tn^sBnge  from  tho  commander  of  the  Uzord  to  the  UeDten  Ant-go  Tcmor  had  not  ;iit 
b*AD  d«llTAred,  and  tio  Alarta  3k Ad  r««ohed  th«  fartrtia.    Tbe  forniidAbto  M^ect  of  the  plsce,  howervf 
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•wed  Arnold's  asaoeiatei  in  oonneiL  Tbej  considered  that  their  whole  force  was  bat  between 
trren  and  eight  hnndred  men ;  that  nearly  one  third  of  their  fire-arms  had  been  rendered  useless, 
and  mach  of  their  ammonition  damaged  in  their  march  through  the  wilderness ;  they  had  no 
artillery,  and  the  fortress  looked  too  strong  to  be-carried  by  a  wuf  d4  main.  Cautious  counsel  is 
often  fatal  to  a  daring  enterprise.  While  the  cooncU  of  war  deliberated,  the  favorable  moment 
passed  away.  The  lieotenan^go▼emor  received  the  tardy  message.  He  hastily  assembled  the 
merchants,  oflBcers  of  militia,  and  captains  of  merchant  vessels.  All  promised  to  stand  by  him ; 
be  had  strong  distrust,  howcTer,  of  the  French  part  of  the  population  and  the  Canadian  militia; 
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hifl  main  reliance  was  on  Colonel  Maclean  and  his  Royal  Highland  Emigrants.  The  din  of 
anna  now  resounded  through  the  streets.  The  cry  was  up—*'  The  enemy  are  on  the  Heights 
of  Abraham  I  The  gate  of  St.  Johns  is  open  I "  There  was  an  attempt  to  shut  it.  The  keys 
were  not  to  be  found.  It  was  hastily  secured  by  ropes  and  handspikes,  and  the  walls  looking 
upon  the  heists  were  soon  manned  by  the  military,  and  thronged  by  the  populace.  Arnold 
peraded  his  men  within  a  hundred  yards  of  the  walls,  and  caused  them  to  gire  three  hearty 
cheers ;  hoping  to  excite  a  revolt  in  the  place,  or  to  provoke  the  scanty  garrison  to  a  sally. 
There  were  a  few  scattered  oheerings  in  return ;  but  the  taunting  bravado  failed  to  produce  a 
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9ortie ;  the  goyerDor  dared  not  venture  beyond  the  walls  with  part  of  his  garrison, 
having  too  little  confidence  in  the  loyalty  of  those  who  woald  remain  behind. 
There  was  some  firing  on  the  pant  of  the  Americans,  but  merely  as  an  additional 
taant ;  they  were  too  far  off  for  their  musketry  to  have  effect.  A  large  cannon  on 
the  ramparts  was  brought  to  bear  on  them,  and  matches  were  procured  from  the 
Lizard,  with  which  to  fire  it  off.  A  few  shots  obliged  the  Americans  to  retire  and 
encamp.    In  the  evening  Arnold  sent  a  flag,  demanding  in  the  name  of  the  United 
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Colonies  the  surrender  of  the  place.  Some  of  the  disaffected  and  faint- 
hearted were  inclined  to  open  the  gates,  but  were  held  in  check  by  the 
mastiff  loyalty  of  Maclean.  The  veteran  guarded  the  gate  with  his  High- 
landers ;  forbade  all  communication  with  the  besiegers,  and  fired  upon  their 
flag  as  an  ensign  of  rebellion.  Several  days  elapsed.  Arnold's  flags  of  trace 
were  repeatedly  insulted,  but  he  saw  the  futility  of  resenting  it,  and  attack- 
ing the  place  with  his  present  means.  The  inhabitants  gradually  recovered 
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from  their  alarm,  and  armed  themselves  to  defend  theu*  property. 
The  sailors  and  marines  proved  a  valuable  addition  to  the  garrison, 
which  now  really  meditated  a  sortie.  Arnold  received  information 
of  all*this  from  friends  within  the  walls ;  he  heard  about  the  same 
'  time  of  the  capture  of  Montreal,  and  that  General  Garleton,  having 
escaped  from  that  place,  was  on  his  way  down  to  Quebec.  He  thought 
St  present,  therefore,  to  draw  off  on  the  19th  to  Point  aux  Tremble$ 
(Aspen-tree  Point),  twenty  miles  above  Quebec,  there  to  await  the 
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arrival  of  General  Montgomery  with  troops  and  artillery.  As 
his  little  army  wended  its  way  along  the  high  bank  of  the 
river  toward  its  destined  encampment,  a  vessel  passed  below, 
which  had  just  touched  at  Point  aux  Trembles.  On  board  of 
it  was  General  Garleton,  hurrying  on  to  Quebec  It  was  not 
long  before  the  distant  booming  of  artillery  told  of  his  arrival 
at  his ,  post,  where  he  resumed  a  stem  command.  He  was 
unpopular  among  the  inhabitants;    even  the  British  merchants 
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and  other  men  of  business,  were  oflFended  by  the  cold- 
ness of  his  manners,  and  his  confining  his  intimacy  to 
the  military  and  the  Canadian  noblesse.  He  was 
aware  of  his  unpopularity,  and  looked  round  him  with 
distrust ;  his  first  measure  was  to  turn  out  of  the  place 
all  suspected  persons,  and  all  who  refused  to  aid  in  its 
defence.  This  caused  a  great  *^  trooping  out  of  town," 
but  what  was  lost  in  numbers  was  gained  in  strength. 
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With  the  loyally  disposed  who  remained,  he 
busied  himself  in  improving  the  defences. 
Of  the  constant  anxiety,  yet  enduring  hope, 
with  which  Washington  watched  this  haz- 
ardous enterprise,  we  have  evidence  in  his 
various  letters.    To  Arnold,  when  at  Point 
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Levi,  baffled  in  the  expectation  of 
finding  the  means  of  mating  a  dash 
upon  Quebec,  he  writes :  "  It  is  not 
in  the  power  of  any  man  to  com- 
mand success,  but  you  have  done 
more,  you  have  deserved  it ;    and 


I 
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before  tliis  time  (Dec.  5th), 
I  hope  you  have  met  with 
the  laurels  which  are  due 
to  your  toils,  in  the  pos- 
session of  Quebec.    I  have 
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LO  doubt  but  a  junction  of 
|your  detachment  with  the 
army  under  Qeneral  Mont- 
jgomery,  has  been  effected  be- 
Tore  this.  If  so,  you  will  put 
.yourself     under    his    com- 
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'mand,  and  will,  I  am 
ipersuaded,  give  him  all 
.the  assistance  in  your 
power  to  finish  the  glo- 
'rious  work  you  have. 
*begun."    In  the  month 


> 
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of  December  a  yes- 


sel  had  been  cap- 
nired,  bearing  sup- 
ilies    from    Lord 
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lunmore,  to  the 

^rmy  at  Boston. 

"  letter  on  board, 

om  his  lordship 
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FneUon,  11,  970,  ZSS,  47^1,  ITH,  f% 

Star.  134. 
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KtricktT,  51, 

HLengCiL  5&'>L 
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Btd&n,  10, 11,  <n*  as^  117,  ttt,  tis;  ti^  soi^ 
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Abduction,  833. 

Aberrakloa,  chromatic,  780,  878. 
Ablation  of  staphyloma,  189. 
Abnormal  ostigmatiHm,  695. 
Abacem  of  antrum  a  caoae  of  amaurosis,  836. 
brain,  227. 
cornea,  68. 
conjunctiva,  866. 
iri^244. 

lid^  481,  487,  488. 
orbit,  196,  526,  529. 
vitreonts  1J>6. 
AbKoIute  hypermetropia,  691. 
Abaoxption  of  cataract,  619,  621. 
Accidents  in  peripherical  linear  extraction,  669. 
Aooommodation,  683. 

in  aphakia,  722. 
paralysiJi  of,  747. 
range  of,  686,  722. 
spasm  of,  S3,  768. 
Accommodative  asthenopia,  740. 
Acetate  of  lead,  41 ;  in  pannus,  98. 
Achromatopsia,  209,  761. 
Achmpsia,  761. 

Acid  nitrate  of  mercury  in  pannus,  98. 
Acne,  68S. 

ciliaris,  429. 
indurata,  440. 
of  caruncle,  538. 
of  lids,  433. 
pustulosa,  434. 
Acquired  astigmatism,  786. 
AcUon  of  ciliary  muscle  a  cause  of  staphyloma  poati- 

cum.  8&4« 
Action  of  mydriatics,  34. 

ocular  muiicles,  780,  785. 
Acuity  of  vision,  682. 
Adaptation,  688. 

of  artifldal  eyes,  688. 
Adduction,  838. 
Adenoid  growths,  660. 
Adhesion  of  the  edges  of  the  lids,  464. 

ins  to  lens-capsule,  291,  298. 
Uds  to  globe,  467. 
Advance  of  vitreous  with  lens,  668. 
Advancement  of  external  rectus,  821. 
internal  recrtos,  824. 
Adjustment,  683. 
.Sgilops,  487,  494. 
After-images,  766,  779. 
After-treatment  of  cataract,  641. 
Aire  at  which  squint  should  be  opemted  upon,  817. 
Agnew's  operation  for  opaque  capsule,  446. 
Alcohol  to  be  avoided  in  amaurosis,  234. 


Amaoroflis,  769.  ^ 

from  alooh<d  and  tobacco,  919. 
basilar  periostitiB,  224. 
tumors,  225. 

atrophy  of  nerve  and  retina.  207. 
ansBmic,  218. 
with  cataract,  609. 
partialis  fugax,  766. 
spinalis,  230. 
trifaoialis,  767. 
unemic,  191. 
Amaurotic  oat's<«ye,  389. 
Amblyopia,  208,  769. 

exanopsia,  108,  763. 
in  squint,  882. 
potatorum,  219. 
Ametropia,  691. 

Amorphous  yellow  oxide  of  mercury,  40. 
Amotio  ratinae,  198. 
Amount  of  blood  in  the  eye,  1. 
Aniemia  a  cause  of  amauroda,  218. 
Ansemio  atrophy,  218. 
AnsBSthesia  optica,  166. 

exanopsia,  769. 
in  squint  operations,  818. 
of  oomea,  305. 
of  retina,  724. 

trigeminus  in  exophthalmic  goitre,  628L 
AnsBtfthedos  in  caUract  extractiooa.  6S0,  646. 
Anatomy  of  the  choroid,  278. 

oonjunotiva,  X7« 
cornea,  4& 
eyelids,  427. 
crystalline  lens,  690. 
iris,  240. 

lachrymal  apparatus,  488. 
ocular  muscles,  776. 
orbit,  513. 
retina,  164. 
sclera,  834. 
vitreous,  138, 
Anchyloblepharon.  482,  464. 
Anchylo^  437,  494. 
Anerythropeia,  762. 
Anenrysma  anastomoticum,  668. 
Angioma,  569. 

cavemosum,  560. 
Anisometropia,  711. 
Ankyloblepharon  and  blcpharophymosls,  464. 

from  blepharitis,  482. 
Anodynes  after  extraction,  649. 
Anterior  chamlicr,  240. 
focal  line,  679. 
symblepharon,  48:L 
Anterior  synechia,  294, 


DflikMbV-EHlUl,  ^. 

Anttphloeftiic  med[Qhi«t  '97. 

At'}i1i«iLtl»a  of  m^driAtlQi^  Sa» 
Aiiu*  ohtori,  S^ 
AquHtmii  humor,  34U- 
AiGOM  nmUfit  of  Oilmen,  &0. 

Lois,  ^%,  liOS. 
Arciw  tArBim,  431, 
Arterift  cgutnliA  nctlDiE,  1>KI. 

Artlfldal  btc^  l»Sk      ^ 

Izvixbiii  470. 

ppajdtj  pr  the  Dtirhefs  US. 

tiCa>iniiif)dativef  V40> 
AjOgmftti^m,  im  T^L 

nurmul,  C78» 

tT*gulfljr,  *}Ta.  ISO. 

■iPber  catoTuct  aitiiiw?ttoTi«  AGO, 

AM:!^!!!^^^^!!!^!:^!}!]^:.  tiSS. 

gUiasaft  Kites'  cnUUBCt  extsvctkio,  661» 
AjcttgUiOfDetcr,  7m. 
AmrlDgeiiu,  4^ 

in  dcmjtmctiHtifi,  374,  STE 
bkntioiThcKa,  ^lit, 
Aetdn^nt  caqsticft,  43, 

IiijtiTtionK  in  J&chrj'Dcyi^tla,  BM. 
A(h«mm%  >]^^  5-"^^. 

of  C'horLiiilall  ^'oxaelA^  '^78. 
Asonits  lll[mt^^UhlJ linos  "JVIT. 

Atjuphy  of  LkU'  I'hiritlrl,  ^IR 

optic  lUTve,  IHI,  tiOai  aOfll 
Atropinr,  "M. 

ftntidoU'  uiv  ,37, 

ftj^  a  ciuisc'  of  acutt^  plaucoina,  .'^. 
constitiUioDal  jxiiKoning  by,  .'36,  37. 
fungi  in  wdutions  of,  IM). 
pi'ltttiiu',  'ii). 
in  conjunetiviti*,  373. 

ht-rjws  of  the  cornea,  6C. 

hypeniutropla,  718. 

iriti."^,  •-.'."k^. 

keratitis  punctata,  (59. 

phlyctenular  conjunotivitit^  -118 

t^pa-Mni  of  accomnuxlation,  754. 
^  8upj>nnitive  keratitis,  87. 

trachoma,  •41tl. 

va.scular  keratitis,  51). 
local  poisoning  by,  35. 
ointment.  37. 
]>aper,  36. 
jX)ifiouing,  33. 


BuidAgE,  15. 

priist^iirp,  11. 
prcrtective^  titL 
netentJvi*,  15. 

But^low^i  (Ijecmw,  517,  t^, 
Bnaivlme,  77^, 

Bath^rnivrphK  ^m. 
fl»ttus57. 
Bdi^launaj,  ^. 
noBkcfa  mbkm,  733. 
Bexfn  wtanwt  Jmife,  <J«iO. 

needlo,  OM. 
Bifitnul^  dijilofik,  f^. 

vJiioti,  aid,  sai, 
vkaia  spAce,  7BSL 
BliUixjile  de  mtrcnr  hTdroCi^,  4L 
Menncnrhgea,  37{l. 

a  csi<iiie  of  ptery^nm,  4S1 
of  the  lefbryixLB]  pun^va,  SOD. 
BlennoiTbiffil  M^LTftlaqQ,  31^1 
BlcjthnrailtJjJttJs  4»t 
Blephultlfl,  4»1. 

dikdf ,  9m  43i  411. 

ft  lAme  <pf  ftstkjrkiltletttian^ 
brpcrtrq^tllfO*,  491 


tATwUK  4:%  44a 

nkwrowp  4!^ 
BtopiiiVQphynio^  4flJ. 
BHibriMiWry.  WS,  57h 
BlcplnamtjU'igiflL,  Ti*7. 
BlH^pliHtii-;j>a!ini»  TW&. 

BIonI.  Ftbrtlrtii  tionof,  24, 
U]<ctod-J(^t:iuK  ^o  (?sii4.Tti\e  rr-tiinti^H  I  ST. 
m-utivri'titisdh,  1>I. 

itLuptivirjina  p<i^ij,cutJl„  T^Mt. 
IlToo(.1'=T5|3plj  of  uti'aI  truer,  tflj. 
mood-reaBCls  uf  coTjjtipctiift,  ;i5S), 

chorolfl,  273, 

optic  hi^rve.  14S^ 
retina^  l4il 

Bliiic-li1iM.1iif^-i'=.  7<ii;. 

Bonnett's  capsule,  r)14. 

Bony  degeneration  of  atrophie<l  eyeball,  •'*"><•. 

cornea,  104. 
Bowman's  membrane,  41>. 
Bruin-disease  a  cause  of  diverpent  sqtiint,  8.54. 

aniannvis,  ^17. 
Branches  of  the  orbital  artery,  515. 
Brandy -solution,  8-v»3. 

Brii^ht  lii/ht  a  cause  of  oi)hthalmia  neonatonun.  •'  X 
Brilliant  relJex  in  alroj)hy  of  nerve,  "^Wt. 
Brinj^int;  forward  of  internal  n>ctns,  ,y.>«». 
Broad- brimmed  hat  in  neuro-retiniti«,  1>1. 
lluphthalmus.  115, 
BursduK  of  staphyloma  poj^ticum,  355. 

Cadmium,  Pulphate  of,  41. 
Calabar-bean,  38. 

antidot4?  to,  39. 
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Calabai^bean,  oonstifcatloiud  poLnning  by,  89. 
in  iritic  adhedona.  269. 
mydriasifs  76S. 

pAralyais  d  aooommodation,  749. 
iiloer  of  oomea,  89. 
Calabar-paper,  88. 
Calomel,  dusting  in  of,  40. 

in  diffose  keratitia,  7S. 
herpes  of  the  cornea,  66. 
pannns,  07. 
phlyctenular  keratitis,  69. 

conjunctiTitls,  418. 
yascnlar  keratitia,  50. 
Cancer,  548,  66a 
Ganalicolna,  4SS, 

probing  of,  806. 
slitting  of,  486. 
Canal  of  Schlemm,  276. 
Canthoplaaty,  456. 

in  blepharophymosis,  466. 
ectropion,  472. 
phlyctenular  keratitis,  59. 
vaecnlar  keratitis,  59. 
Canthna,4S7. 
Capsular  cataract,  88. 
Capsule,  Bonnetfs,  614. 
Tenon^e,  514. 
of  lens,  589. 
Capsulitis,  246,  298,  618. 
Carbuncle  of  lids,  482. 
Carcinoma,  557. 

cutaneous,  668. 
Carles  of  tbe  lachrymal  b<me,  497. 
Cataplasms  in  suppuration  after  flap-extraction,  650. 
Cataract,  589;  adnata,  610:  argentea,  599 ;  calcarea, 
599;  capsular,  83,   506,  6U0;  cspsulo-lonticular, 
697 ;  chalky,  599 ;  cholestcrinic  i,  599 ;  choroidalis, 
S66;  complicated,  608;  cortical,  596;  cnienta, 
blood,    256;    cystic,  598;    cum    bursa   ichorem 
tenente.  600;  diabetic,  611 ;  discoid,  620;  dura, 
bard,  506 ;  ergotica,  611 ;  false,  255,  256 ;  fibroid, 
699;  fibroao- calcarea,  599;  fluid,  598;  glaucoma- 
tous, 315 ;  gnunous,  256 ;  hyaloid,  293 ;  inflamma- 
tory, 692;  lactea,  598;  lymph,  255;  laminated, 
606,  618;  mature,  ripe,  626;  mixed,  506;  milk, 
698;    myaUne.  598;    natans,  615;    nigra,  612; 
nnolear,  596,  602 ;  osseous,  600 ;  over-ripe,  627 ; 
partial,  600;  pigmented,  255;  polar,  142,  293; 
posterior  capsular,  142 ;   purulent,  593 ;  putrid, 
eOO ;  pyramidal,  6U0,  607 ;  secondary,  620 ;  sili- 
qnata,  599,  620;  spurious,  255;  soft,   59(i,  598, 
604,  680 ;   spontaneous,  616 ;  stellate,  604 ;  trau- 
matic, 614 ;  tremulous,  615 ;  vitreous,  298. 
Cataract,  absorption  of,  619,  621. 
after-treatment  of,  611. 
diagnosis  of,  602. 
operations  for,  624. 
spontaneous  cure  of,  618. 
CalazThal  conjunctivitis,  869,  669. 

secretion,  861. 
Cat^ot  boogies,  609. 
Gali'^eyo,  amanrotlo,  889. 
Cauda  eqoina,  208. 
Caod»-eqnln»-nerTi  optioi,  146. 
<?imtHft,  48. 

in  blennonlicea,  887. 
Qinterixatica  in  corneal  staphyloma,  ISO. 
after  catanujt  extraction,  661. 


Cauterization  of  walls  of  lachtymal  sao,  606. 
Cavernous  tumors,  660. 
Cavum  narium,  489. 
Central  ansBStheeia,  807. 

capsular  cataract,  600,  607. 
Centred  glasses,  718. 
Centres  of  coordination,  784. 
Cerebral  amaurosis,  228. 

hemorrhage  a  cause  of  amanroais,  227. 
Cerebro-spittal  meningitis,  117,  828. 

paralysis,  849. 
Oervical  limiting  cord,  9. 
Chalaxion,  449,  450,  588. 

from  trachoma,  409. 
Chalky  cataract,  599. 

deposits  in  vitreous,  186. 
Chancre  of  lid,  438. 
Changes  in  corneal  opacities,  107. 

ciliary  muscle,  282. 
Chemical  causm  of  injury,  16. 
Chemosis,  362. 
Chiasma,  226. 

Chloride  of  potassium  in  epiOielioma,  570. 
Chloroma,  552. 

Choice  of  glasses  in  myopia,  710. 
Choked  disc,  178. 
Cholesterin  crystals,  196. 
Choloid  bodies,  278. 
Chcmdroma,  542. 
Choroid,  anatomy  of,  278. 

detachment  of,  288. 
ophthalmoscopic  appearance  of,  276. 
rupture  of,  286. 
senile  changes  in,  277. 
Choroidal  glioma,  545. 

hemorrhages,  289. 
Choroiditis.  278. 

areolaris,  166. 
exudative,  281. 

hyperplastic  or  saroomatooa,  668. 
metastatic,  829. 
serous,  279. 
suppurative,  283,  885. 
Chromatic  aberration,  678,  780. 
Chromatodesopeia,  761. 
Chromo-lithogrophs,  description  of,  856. 
Chromopsia,  209. 

in  glaucoma,  809. 

panophthalmitis,  826. 
Cicatrices,  corneal,  102. 

with  anterior  synechia.  108. 
Cicatricial  corneal  staphyloma,  122. 
staphyloma,  123. 

total  staphyloma  of  the  gloU^  iSb. 
Cilia,  427. 
Ciliary  arteries,  275. 

body,  273,  274,  275. 
ganglion,  242. 
muscle,  division  of,  271. 
influence  of,  18. 
processes,  274. 
Circular  muKcle  of  the  lids,  428. 
Circulation  in  head  and  neck,  22. 

intraocular,  1. 
Oiroulns  arteriosus  iridis  minor,  241. 
major,  276. 
Circumcision  of  cornea,  98. 
Circumcomeal  injection,  291. 
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ObauHdoit  the  tyn  niter  aTctncdois,  &ia 
lidj  m  blDpbuHtJM.  44a. 

citMOT*  uf  pupil,  wr,  m, 

Oltm6Mtm  of  media  In  ilunxmiiif  «KT. 

ftftrt  fcialnt  opcrmtlon^  BS8. 
!ij  bli^narrhoM,  SSQ» 

pcKijuiii^tiviLk  tm^  sn,  SOS. 

Tmacolu  kwmtf  U^  Stt* 

Cploici  iicrpoiiita  l4  Titteoaji,  130. 
Colur-mnbljropl^iK  SOfl. 

In  n^TUrv-ntbl^  l^ 
t^Umid  ifk«ofs  SO- 

in  n^tirflk-ntltilli^  ltt|» 

GuLor  af  Lfis  %U. 

(ijrti(j  dljc,  147. 

fn  £liiuoom«,  300^ 
rombttmiioo  of  tnaiora^  5a». 

Ci»]i|jiU£*tlQiiA  of  cfttirflct,  flOflL 

CoiBiMmnit  AKtitrniAtfiti;^  738. 
Cijncnw  gjjn:**:^,  714. 
Oo&orinijr^nt  Kiuini,  801. 
CotulyliitniitAor  Iris,  'i4fl. 
CiiiMlicnit  ]4iwiiileor  the  IM,  Wl, 

(^xtrnvaduu^  A^puLTont,  l>l5u 
inie^,  iin,  14a, 

flfituF'^e  qf  cH3njua  ibnJ  leas,  729. 
Cnrn^fNthp  ntTiJiihf.  Sia 
rntiKniM^i'*  ?pot^^  7i*ti. 

ymil-vMHclt  of,  3^, 
lyni|ihALiLiy  of^  3S0. 
inlnnti?  niiiit^nny  of,  SS^^ 

finiTqr,  aii7^ 
j^nlpebraL  3^7. 

eatiirn  in  ikiti!nt  Aprratk'ri*,  fiSl. 
Cudjwnctldtlj,  3S7. 

caLarrhaL  :W. 

diphtheritic,  P/rfl,  ?m. 

tnt'mhniTioLiJs  '^^IGi  37^. 
CoQiqiTstm^iilfT  ol  imivhU  a  cauM  dl  t^tlnltii)  piemen' 

C*>nM«3tjt^;  ^iBUtoma.  iSl*[, 
Cf^oiequcncflfi  of  blepturi^is^  4fi|. 


C(Jni«qt3i?iioo!ofiooHjniietlTitJa,  Hfl. 

Cuqiitiaiit  9wt^Dat:!^  7S!1 

Ootutituticmail  pol«4iIn(f  by  atXTrpLoc.  SB,  JT, 

tnatinme  In  pMinaa,  IfiO. 
ContAglap  a  cannia  oF  oo&jimetirJtK  ^^J% 

trKbonuL,  4U4. 
OootrutioiiA  «^  dtf  muftj  duct,  £00. 


Doovex  0UHH  In  ftj^benioiila,  74$, 

bvprmu^tmiKbL,  TS4. 
ip*atn  of  Ji 

OuppPT,  sii)ph*ti>  of»  4L 
Curelji-K  ©!»* 

Qumoal  L^ifctjiH^  af  AntigrmatlAii,  llfiBii 
CMjirpu»i>te«v  ^TH. 

favp^^,  a  a^uBfl  of  pttrjetimi,  4%)^ 
iikvri,  a  i3ma«[*  ul  r*lflD  pUiju^iLciit  i 

€enuiiL  4M. 

abrittwa  uf^  19. 

ftntdrjui,  na 
biuui-vi^Min  0f  ^  m. 

iKjnjr  dr^f^c^ut'Aitbu  of,  lOi.  10& 
ishatky  ilerxxlta  on.  J4H. 
eoDti^al^  1 10. 
Qdninnt^tlva  ol»  4ft; 
«OT!PB«to  of,  4B. 
Qumtttirp  nf^  077. 
f^tulwrt^  Hfi. 
Iiomiiicif,  Itl. 
bfirpM  ^li  do. 
ItirinnniiAifoti  tit  iS. 
InllnfiiTimUjrv  rbi*iirf<^  in^  5S, 
jnridtn*  iiini^*-V'<*»'i'tlr,  77^,  &(*S, 
1ji  iaAni.«niti>^  Dl, 

TjiHullIc  iflcrnrtatloxui  on^  l^M, 

tLCtLiploHla  cFf,  m. 

npn'p*  t«f .  60. 

mptEin?  of^  ^ 

tt^nlEt}  chhn^c^  of,  nO. 

Htnphjlonia  ^jf,  ^i*], 
Corpiim  iiiutilri^^iina,  ^U^ 
CijriiiU  Tltrecmi,  I^. 
CorjHlT«?5fst  corjitail.  4l>. 
CiHTt'Otlng'glftSf*^--  m  BiiTitnU  81-1. 

C-tttnfeivu  Ghlari^k'  vf  mtfptiry,  11. 

Cortical  Daijirnct,  &li'^  tkJci. 
Conch  iii^Ti  f»45i. 
Coiuiter-irrimtMri,  30. 

OrttchKrA  orfPTfitJim  for  eftaphjloirai,  ISO. 
Cro»fM?il  Ijtiag:!'^  s^- 
Crystalline  lens  ^^■ 

wrnllc  chjuigA  d£,  ES91. 
CripjilliRt  ^■ 

of  rtt-Mj,  306. 
Can  of  catsmct  bjr  tbertiretitk  i 
iBOhrTTOil  a«cnK  &10. 
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Cnrtaini,18l 
Cjanometer,  209. 
CycUtiA,  296. 
Cylindrical  glanea,  788. 

in  anterior  staphyloma,  ISl. 
Cylindroma,  561. 
CyBdoerooB,  668,  677. 

in  lena,  614. 
Cystoid  oicatriz,  641. 

degenerationa,  646. 
Qyota  of  the  iria,  589. 
Cysto-sarooma,  549. 

Daciyo-adenitia,  499. 
Dacryocystitifl,  496. 
Dacryocystoblennorrhoea,  494. 
DaoiyoUths,  493,  603. 
Dacryopa,  493,  589. 
Dalrymple'8  needle,  665. 
Daltonism,  762. 
Damp  rooms,  17. 

Dark-chamber  in  nenro-retinitla,  181. 
Darkness  a  core  for  hemeralopia,  773. 
Daturine,  a  mydriatic,  86. 
Death  from  enucleation,  580. 

panophthalmitis,  829. 
Degeneration  of  muscle  in  squint,  818. 
Degenerative  form  of  eyelids,  296. 
Demoor's  membrane,  60. 
DepOadon  for  blepharitis,  446. 
Depreeaion  of  cataract,  682. 
Dennoid  tumors,  541. 
Deaoemef  s  membrane,  60. 
Description  of  chromo-Iithographs,  865. 
Deatmcdon  of  hair-folUcles,  463. 
lachrymal  sac,  510. 
gland,  512. 
Detachment  of  ciliary  body,  282. 
choroid,  283. 
retina,  198,  298,  865. 
vitreous,  140. 
Detennination  of  far-point,  701. 

hypermetropia,  719. 
astlgmaUsm,  732. 
Deviation  of  visual  Une,  842. 
Diabetic  amaurosis,  21& 

cataract,  610. 
Dictyitis,  154. 
Dietetic  regimen,  257. 
DfiBcnlty  in  escape  of  cataract,  663. 
Diffuse  granulations.  BfA. 
Digitaline  as  a  myotic,  37. 
Diffuse  nenro-retinitis,  172,  179. 

trachoma,  402. 
Dilator  muade  of  iris,  241. 
Dilnte  aoetto  acid  in  xerosLs,  426. 
Dlioinntion  of  vision  in  hypermetropia,  721. 
Dioptric  apparatus,  677. 

media  incompressible,  18. 
opacity  of,  196. 
Dlpbtberitio  oonjunctivitis,  866, 895. 

paralyriB,74a 
Diplopia,  880,  &I8. 

after  tenotomy,  804,  828. 

from  pterygium,  419. 

monocnlaris,  680. 
Dinot  method,  867. 
XMndrantagee  of  tenotomy,  817. 


Discission,  680,  682,  66S. 

Discoloration  of  the  papilla,  215,  822. 

Diseases  of  refraction  and  accommodation,  67r. 

Disease  of  pons  Varolii,  229. 

Diseases  of  ocular  muscles,  775. 

Dislocation  of  lens,  298,  616. 

Diiplaoement  of  pupil,  268,  626. 

in  ooraeal  opacities.  111. 
irregular  astigmatism,  738. 
anterior  staphyloma,    121, 
122. 
Dissecting  glasses,  716,  886. 
Distiohiasis,  444. 

and  trichiasis,  462. 
Distoma  ocuh  humani,  614. 
Distnriianoes  of  vision  in  glaucoma,  308. 
Divergent  squint,  707,  828. 
Division  of  cataract,  680,  631. 
ciliary  muscle,  271. 
nerves,  801. 
optic  nerve  for  photopsia,  200. 
Dizziness  in  paralysis  of  ocular  muscles,  847. 
Double  images,  782,  786,  880. 
iridectomy,  823. 
needle  operation,  645. 
Double  vision,  419,  680,  804,  828,  880,  848. 
Douches,  SS. 
Drastic  purgatives,  29. 
Dry  capsular  cataract,  643. 

catarrh,  872. 
Dust,  16. 
Du8t-«9)ectacle8, 16. 

Echinococcus,  663. 
Ectasia  of  tbe  cornea,  116. 
Ectopia  lentil  616. 
Ectix)pion,  873,  3H  893,  477. 

from  blepharitis,  482. 
trachoma,  409. 
mechanical,  479. 
paralytic,  478. 
sarodmatosum,  478. 
senile,  478. 
Eotroplum  luxurians,  403. 
Eosema,  66. 
Effect  of  division  of  cervical  limiting  cord,  9. 

sympathetic  nerve,  10. 
Elastic  catheters  for  tear-dnct  509. 
Electricity  in  mydriasis,  762. 
myosis,  766. 

opacity  of  the  cornea,  109. 
paralysis  of  ocular  muscles,  862. 
cunjunctivitis,  862. 
Elephantiasis  of  lids,  540. 
Elevation  of  temperature  in  blennorrhoea,  379. 

conjunctivitis,  367. 
Elongation  of  optic  axis,  S49. 
Embolic  panophthalmitis,  871. 
Embolism,  222. 
Emmetropia,  579. 
Emphysema  of  lachrymal  sao,  608. 

orbit,  618. 
Encanthis  calculosa,  638. 

fungosa,  638. 
EnoephalitiH  a  cause  of  amaurosis  227. 
Encephaloid  glioma,  543. 
Endothelium,  147. 
Enlargement  of  the  blind  spot,  868. 
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Knuphthahnoi  r[uuttPiiA,  7V6. 

A  cftQaa  of  xenMll%  496. 
aft^  Qap-cjctJmrtlDii,  (MM, 
fttiwi  tiiik?botaiL,  40S, 

for  BtaphsrlDmn,  1S3,  S47. 

mipfmtttdvfl  trlr]<M;tii!>nrTl^ltT^  S8S. 
fij^pAtlivti^  <»|ahthAliELiA,  301,  30i, 

EpIblqjihjVQti,  TOT* 

Er^lttiiim  ft  »dj»  cil  cutAfact,  ^L 

Erirot  in  parol jid»  cif  AOOomraodAtJOtl,  T40. 

Sryiiiijdu  tit  lidft,  439, 

Bxapi-  of  rJtTBonfl,  ijGT. 

EtbtucddiLl  nervc^  SL 
ETertJng  the  IhK  44. 
E^widtiudom  Iff  vJMua  0otil,  SCO. 
KxAutriDoaAta  OM  c»u>«!  «>f  panupMhalmltli,  S981 
ExcfrVatdou  of  tiptic  hcttb  in  Atrophy,  SMBJ. 
KlAmjaitiAf  30^. 
tyioeanUAl,  140, 148. 
^xeMtm  tit  tj^odrTWRlj  la  paaDus,  flSv 

fdulAilQO,  433. 

coniCAl  opaeltiL's,  110, 

granulations,  411^  S^ 

ptifrygiuni,  432. 

E^ophthftlTnia  fiiii^tiKa,  &57. 

B^^ophthulmoH,  517. 

cvcliwtfcan,  BIT. 
Eitorsbtfaalmnia  from  t^xtcBrOcnlar  tnmai-R,  E>G9i 

KxtismaL  palpt^bmJ  llgtitnptit^  4T3i 

Pr.i<?tns  ml ifn!»tn 'infill  of,  Ml, 
Extirpation  of  i^vt'balL  fjTtJ, 

int'lU-JTHJil  t^ltlllil,   fiVi 

KiC,  TtlSi, 
tuinors,  57i>. 
Extcuctlua  ot  i^jkUrAct,  (1h|}.  (ieO. 

lens  and  cnpnilc  pnlfi^  GSfll, 

Ol'i 
I+tobTt'Jpfci^ft  conifflJ,  672. 

tw^rlphcricftl  llDDnr,  fififi. 

."^trL-fttnt^iira  p^jjhtrical,  €71. 
Eitmttion  of  cttin,  4G3. 

E?ctra'ncnlnr  tntntms  MJU, 

EiLtrAvasattoois  ^"^^ 

to  choroiii,  28S. 

fn  coTJJ^inPllvitlft.  'If*, 

in  dftfb(?hmpnt  of  jTtliii^  1M» 

inmJnili^  lU. 

in  vlirtKiiu^  IJlgi 


ExBdttlivA  cbdfoidltK  ISl^ 

n«uo-ntittiti*t  3110^ 

CdU«Ol.     14r41. 

gbiMA,  713;  7%L 
]odo»a»  41. 
«bBdi»,  SO. 

efdticle&tloa  of,  &B0. 
wttlrp«d<m  oft  673. 

FkIaI  eT7*lp«lM,  3TL 

Facmltativ^  lij|HTTiietrQi:ii%  Oftl.,  TiOL 

ptJeiTJirinni.  410. 
F«  potDt,  TOO,  Tia 
Far^B%hlxdnctf^  T^ 
FiMtta  £iiracMwbUaU«,  499^  :il4 
Failing  a  qaiim  of  iii>  Tn('nilopi»T  TTO. 
Fatty  de^eiierttllocii  304. 

F&nu  of  tb«  UAik,  44L 
FtbnKmm  M«l. 
Flc-M  eUn^  Til. 
Fldd  of  TliUon,  Sta. 

tDuiiuuwl%  S89. 
Plflh  uerrf »  0. 
FllAri*,  EHiQ. 

oculJ  hnjnoBj,  614. 
Fil  d»  Flnrgncff  tini.'d  for  atttare,  4^. 
PHthiiu?^  a  cuoitL'of  ophthAlmi*  i 
FlKtfiila  of  lochrynuU  ^tand^  4\ft. 
Flap  exCiviion,  mb^  ^^,  flflO. 
Flui  fnrmatioM.  T'Jl, 
Flntt<'EUEj|7  ui  eoracat  305. 
Flj|[j[njr  ?^>jf*lll*,  "i^. 
FlrH^i'nil  in  atrnpiiip  ^M]iitIon%  3(^ 
FUiid  viLrttni-i,  fil&. 
Fotivl  dJKtaiitX",  rWs.  7^ 

trunt.  fiTU. 

lliii'^  ttiiTi_Tfcorand  pD#:!crlor,  OTlK 
FocL  Ita  1K4. 

Fij] licit*  of  cilia,  4?SU 

Fi^rijiien  iiptlruiji  chortvEdCA^  27^1. 
Ff>iT*HV  rij^t'iilri^^  fT  iHtJinicrt.  ft'Jf, 
Fuit'']^  biK.tk'«  In  unt^  r1.t>r  t"lliinjL>rr  and  Ixth.  "S**.  ^Kii, 

t^n»jijnctSva.  ^i.  !i57,  37i. 

rjie^  2Q7, 
IwiS  ill 9. 

Form  c»f  <Yimca,  fi77. 
PLWca  P'lilnilJ!^  154, 

trQ«:hli-aria,  77fi. 
Fmt-ttjrp  iff  Mof  vt  tjrlfft,  5tK, 
Frog-+pawT5  ^TimiUpe,  3&4, 
FtDntnl  nexvi.',  It, 
FiJlininjitlu^  trlnuroraOq  1^14. 
Funj^i  in  catiaEiiislt.  4SPl. 

halr^f^'Micle^.  4A-2, 
Fsingfiiis  hnfiUAt<Kl4.v\  5&^l. 

QnlTtiiJiO  cniTfut  tn  un^iiEirLixi^^  234. 
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Gerontozon  of  cornea,  60. 

lena,  603. 
Olaas-stDd  in  opacity  of  ooraeai  118. 
Glasses,  concave,  713. 

convex,  7S3,  734,  7«,  764. 
cylindrio,  788. 
perisoopic,  714. 
prismatic,  71(1,  886. 
dissecting,  716,  886. 
Ollaooma,  804, 806. 

absolatmn,  816,  888. 
consecntiye,  816. 
fnlminatinfr,  814. 
simplex,  816. 

in  staphyloma  posticiim,  885. 
Glancomatoos  cataract,  816. 

degeneration,  816. 
excavation  of  papilla,  380,  805. 
Glioma,  543,  (?76. 
GUoeaicoma,  619,  563,  676. 
Guttering  of  the  eyes,  864. 
Globe,  collapse  of,  66. 

atrophy  of,  839,  888. 
GlobnUn,  690. 
Glycerine  in  xerosis,  486. 
Goggles,  16. 

Goitre  and  exophthalmos,  680. 
Gonorrhceal  ophthalmia,  881. 
Grades  of  myopia,  700. 
Grando,588. 
Granular  oonjanctivitis,  401. 

trachoma,  401. 
Gxannlations  of  iris,  343,  340. 

Btmnp  of  divided  tendon,  833. 
Ckannloma,  667. 
G«aves'  disease,  630. 
Gray  atrophy,  303. 
Greasing  edges  of  lids,  876,  445. 
Green-blindness,  763. 

cataract,  307. 
GnmmytmnorH,  381. 

of  iris,  343,  349,  356. 
Uda,  433. 
Gymnastic  exercises  in  asthenopia,  744. 

HAmophthalmia,  847. 

Halo  ronnd  the  macnla,  168. 

Banoock^s  operation,  371,  817. 

Hard  cataract,  696. 

Harder's  artificial  leech,  36. 

Hardness  of  globe,  804. 

Haziness  of  the  vitreons,  393. 

Heart-disease  a  cause  of  neuro-retinitis,  176. 

Heat  and  cold,  18. 

Hebetndo  visas,  697. 

Hemeralopia,  766,  771. 

in  retinitis  pigmentosa,  887. 
Hemiopia,  313,  336. 

homonymons,  818. 
nasal,  3ia 
Hemorrhage  in  iridectomy,  366. 

into  eye,  846. 

vitreons,  188. 

from  iris,  349. 

in  irido^horoiditis,  808. 

in  staphyloma  postioum,  855. 

into  retina  and  papilla,  170. 
HMiionliagio  onyx,  55. 


Hermetieal  bandage,  884. 
Hernia  of  the  cornea,  81. 

lachrymal  sac,  508. 
Herpes  of  the  conjunctiva,  866,  416. 
comfa,  60, 68,  64,  65. 
ophthalmicus,  68. 
Herpetic  bridge,  6L 

pannns,  418. 
Heurtekrape's  artificial  leech,  86. 
Histoid  tumonv,  539. 

Historical  notice  of  exophthalmic  goitre,  530. 
Hodometer,  801. 
Homonymous  imagefs  845. 
Hordeolum  externum,  internum,  485,  448. 
Homer^s  muscle,  438. 
Horopter,  793. 
Humor  morgagnl,  591. 
Hyalitis,  133. 187,  188,  189, 141 
hypertrophic,  136. 
suppurative,  135. 
tuberculous,  136. 
Hyaloid  artery,  134, 189. 
Hydatids,  337,  564. 
Hydrarg.  pnedp.  albus,  40. 
ruber,  40. 
Hydrocephalus  a  cause  of  amaurosis,  880. 
Hydronleningiti^  65,  68,  393. 
Hydrophthalmos  anterior,  115. 
Hydrops  nervi  optici,  153. 

saod  lachrymalis,  503,  589. 
eabretinalis,  198,  398,  569. 
Hyoscyamine,  86. 
Hypersemia  of  the  iris,  847. 
Hypenesthesia  optica,  763. 
Hypermetropia,  606,  691,  718,  848. 

a  cause  of  neoro-retinltis,  176. 

squint,  810,  834. 
changed  to  myopia,  853. 
Hyperopia,  691. 

Hyperpresbyopia,  691,  697,  733. 
Hypodermic  injeotaona,  81. 

morphine,  in  atropine  poisoning,  87. 
suppurative  keratitis,  67. 
vascular  keratitis,  59. 
Hypohima,  847. 

Hypopyon,  73,  344,  349,  866,  381. 
E^popyum  keratitis,  73. 

Iced  compresses  in  abscess  of  the  lid,  438. 

diphtheritic  conjunctivitis,  396. 
Identical  meridians,  786. 
Idiopathic  blepharonpasm.  796. 
Immediate  consequences  of  tenotomy,  833. 
Immobility  of  the  pupil,  313. 
Impairment  of  vision  in  atrophy  of  nerve,  308. 
irido^jyclitis,  393. 
iritis,  348. 
trachoma,  404. 
a  cause  of  nystagmus,  840. 
Impetigo  faciei,  65. 

Incapsulation  of  foreign  bodies,  188,  189. 
IndsioD  of  abscess  of  the  lid,  438. 

orbit,  539.  • 

hordeolum,  461. 
staphyloma,  139. 
skin  of  Ud  for  blepharitis,  446. 
walls  of  tear  duct,  610. 
Incomplete  correction  in  astigmatism,  788. 
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loo&rret-i  ftppt^ttioR  ot  lUja,  <l(ft|, 
hvavam^at^ioiviisltj  of  ociruQAt  TD4* 
tun*,  KHm 

]jl<||ctltllM].ft  tor  abtf!|£&lDIl^  UJSfi. 

the  UM  c»f  m^'Irlbdja*,  36* 

Tirfun,  ft8l. 
Inlerfor  fuj^i^titfiil  mBiwOit,  4fW. 
InrtflmiiTtloo  cl  Uw  cad4  titj'uii,  iOS. 

«cal«r  eupiiulD,  l^lT^ 
H'Msa,  161. 

InBunurmfcory  naicMon  after  Wdi.t'|«my,  ac?l 
Infra -tri'K'hIear  iimt%  Ik 

InjorkH  Of  the  t^iiuTj  r?glaii«  IfflS, 
Xj)iiervati0ll,  il(i#tarbttiiii!CH  oU  t, 
Ifiocmlftyciu  a  nauiio  at  hlcnpurrbijTA,  Jt^. 

(ipiithAtiiiia  ulmlUttolrt^I^  flftl. 
for  tbe  cure  of  luniiinuia,  pyk 
InaoSdmiciy  of  tbo  jmisde^  TUfi, 
IntBguui^nt  oC  th«  Ud%  4lHk 
InterfiltTrtllaTy  |%aM4ce«^  fiflO, 
latermitteut  atiumfufda,  T6& 
Dphttulmtii,  &» 
latetiu]  loclirymal  nstulA,  4117.1 
oiihthAJrAla.  ^11. 

tnt4.'jTti|it]i>iL4  of  tLsuilI  Held,  SLl,  OSi. 
iDtm-Cmnial  pn'Afq)rt%  I7ti. 
IntjpiiLiciiLnr  cjzxi;lntiaii,  1. 

[jnut;]|ii[]it  I'y^tttn,  '3-1 
hcmorrhnf^'r',  !i"t^, 

[.re8*i[OT,  1,  Eil,  ir.t^,  SSft,  291.  301,338* 

i^fTiVt  ot  rt'iriuviil  ttfj  JHU* 
ttiinors,  575, 

irLKlD-charuidiLl£,  300. 

iritH,  ;iEk< 
InvfiTFclon  of  Hi  I*,  tHS, 
lodidfl  af  tHL«ti^^^uinT  4L 

Id  bmiJiir  pualyitlii,  S^I. 

lriiiecti>tny,  ^iil. 

for  remoTnl  ot  f nrpign  bo^  trais,  AUtefifir 

In  bltuncnrhcrn.^  4IS6. 
•  flajP-e]Ctrw:tion,  *i35. 

)Cj(^!TAto-glotilI^  IS(^. 


stMphylomM  «iiti(QusiHr  lift*  ^*t 
vt^phyh  Dfu  iw«i£!inn,  3Sit 
unppiintiTB  kertlitK  ^  WL 

with  ejEtmclk^ei  la  friib>HetiWQ4dlia«.  301. 

IfMfHtibomUUtii,  »45,  ^,  ^1. 

fc  rHuU  £^  pi^flipiiaicBl  ett^MCd^i 

IrldA^TuUlK  $4B,  %1«  l^t. 

M  i«feiat  of  p«ilprfa«ilGal 

IridoclonfivLs  W^. 

Irtdotodjj-.  ^1. 

Inia,  unfit'  imy  of,  24^). 

■ttivphy  ^,  24/R,  S^ 

Btinmny  tuntcira  ol^  44i3, 
bviDOTTti»eeit  bom,  ^St 
■tticitiiA  ot,  S41, 

ppnUjMKi  i>f,  01  TiG-L 
pqmkm  inftltwttijo  ot,  ftii^ 

ffivaplietitlotH  nf.,  &Gk 
Krit^nj,  S4;t. 

Bttppnmtiviv  iiftrt,  aoe; 

Iron  and  nutrl^ntH'  io  df pbtheiftlc  donjonctzirltit^  Wifk 
Irrf^ftT  lUftlgmiitUoi,  ST@, 
IrriULDtes  3!^« 

Irritating  dUlItiU'Iiia,  KX 

I*rhti'iriJi?  mijaiiro^K  ®f>. 
Ifeuiu-'s  *S0. 

jiu*&f  r«  tff^f-tn«'P,  n>«a.  era. 

KkUM.  T^\. 

KemtertDniy,  13Li, 
KcmtLiUt  4g. 

LlctttTlelrtl.  107. 

nniri>-fi*ruJyi:u%  7^.  546, 

difluAif  tir  [ifttg  tichy mainaiiij  ^, 

P&iinitsa,  4n3. 

phlyrti^nuSar,  RO. 

pLinctaU.  TjS,  58.  SflfJ. 
»uppunit1vi\  ??;,  ST, 

Kpfiitftwle,  M. 
KMmiiK^>riii.s  1 15. 
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Kerato-iritiB,  345. 
Kcratonyxis.  (iSC. 

Knapp's  operation  for  staphyloma,  ISl. 
'  Kopiopia,  607. 

Labfliraqnc's  Rolntlon,  66. 
Lachrymal  abt^coafl,  41)7. 
calculi,  603. 
caruncle,  867. 
duct,  488. 
fistula,  497. 
gland,  488. 
muscle,  428. 
nerve,  9. 
puncta,  488. 
sac,  489. 

destruction  of,  610. 
Lactate  of  zinc  in  anesthesia  optica,  768. 
Lacus  lachrymalis,  491. 
Lagophthalmos  a  cause  of  xeroedn,  4S6. 
oholericus,  848. 
paralyticuis  478. 
spasticus,  796. 
Lamina  cribrosa,  1,  145. 
fuKca,  242,  273. 
Laminaria  digitata  probes,  609. 
Laminated  cataract,  GIO.  618. 
Lampshades,  19. 
Lapis  divinns,  41. 
infemalis,  43. 

mitigatus,  43. 
Lateral  llluminntion.  864. 
Laudanum  in  c:>rne.il  opacity.  109. 
diffuse  kiratitis,  72. 
pannns,  97. 
Laws  of  motion  of  the  eye,  780. 
Lead-depo>«it  on  cornea,  90. 

poisoning  a  cause  of  paresis,  748. 
probe  of  Scarpa,  5C8. 
WHter-compreases,  393,  652. 
Leeches  25. 

arUflcial,  26. 

after  cataract  extraction,  649. 
in  abscess  of  the  Ud,  488. 
orbit,  529. 
diphtheritic  conjunctivitis,  89a 
membranous  conjunctivitis,  377. 
nephritic  retinitis,  191. 
vascular  keratitis,  59. 
Lena,  crystalline,  589 ;  capsule  of,  589 ;  curvature  and 
refractive  conditions,  677 ;  dislocation,  616 ;  ecto- 
pia, 616;  escape  of,  through  ruptured  cornea,  85; 
entozoa,614;  foreign  bodies  in,  613;  inflamma- 
tion of,  618 ;  injuriea,  612 ;  luxation,  616 ;  aenea- 
cence,  GIO. 
Lenticular  causes  of  astigmatism,  696. 
Leontiasis,  542. 

Lesions  of  ciliary  processes,  614. 
Leacaemic  retinitis,  168. 
Lenooma,  101. 
Levator  palpebrae,  428,  429. 
Lice  a  cause  of  blepharitis  oiliaris,  442. 
Lida,  abscees  of,  481,  487 ;  acne,  488,  439 ;  anatomy  off, 
427 ;  chancre  of,  433 ;  erysipelas  of,  432 ;  eversion 
of,  477 ;  inflammation  of,  427 ;  inversion  of,  470 ; 
GBdema  of,  481 ;  lupus  of,  482 ;  syphilitic  ulcer  of, 
482 ;  eruptions,  433. 
Zitbreich*s  corneal  extamction,  672. 


Ligamentnm  pectinatnm,  240. 

palpebrarum,  428. 
Ligation  of  carotid  for  cure  of  tmnora,  570. 

pterygium,  422. 
Light,  18. 

Limbus  oonjunctivalls,  857,  S69,  860. 
Limitation  of  mobility,  816. 

range  of  accommodation,  686. 
viraal  field,  207,  232,  808,  821. 
Linear  extraction,  680,  642,  667. 
Line  of  direction,  680. 
Lipoma,  541. 

Liquefaction  of  vitreous,  186^  140. 
Listing's  law,  779. 
Lithiasia,  538. 
Local  depletion  in  blennorrhoea,  386. 

suppurative  keratitis,  87. 
Localization  of  images,'  831. 
London-smoke  glosfies,  20. 
Long  ciliary  nerves,  242. 
Loring's  cataract  glasses,  655. 
ophthalmoflcope,  870. 
Loss  of  vision  in  amaurosis,  281. 

corneal  opacity,  105. 
exudative  retinitis,  185. 
Lupus  of  the  conjunctiva,  865. 

Ud8,432. 
Luscitas,  793. 
Luxatio  lentis  616. 
Lymph  cataract,  255. 
corpuscles,  49. 
Lymphatics  of  optic  nerve,  146. 
conjunctiva,  859. 

Macula  cornea,  101. 

Intea,  154,  157. 
Madarosis,  400. 

partial,  complete,  444. 
Malarial  fever  a  cause  of  {Muresis,  748. 
Malignant  ptistule  of  lids,  432. 
Manometer,  6. 

Marrotte's  blind-spot,  681,  211. 
Marsh  mallow,  445. 
MaxweU's  circle,  762. 
Mechanical  ectropion,  479. 

injuries  of  eye,  14. 
Median  plane,  778. 
Medullary  carcinoma,  558. 

fimgns,  543. 

sarcoma,  548,  650,  553 
Megalopsia,  173,  6D7,  761. 
Meibomian  glands,  428. 
Melanoma,  543. 
Melanotic  carcinoma,  558. 

sarcoma,  552. 
Meliceris,  538. 
Membrana-capsulo-pupillaris,  591. 

chorio-capiUaris.  or  Ruischiana.  273. 
Membrane  of  Descemet.  50,  73.  1U2,  104,  124. 
Membrane  of  Bcamian,  49.  50,  102. 

])em<#ur,  50. 
Membranous  conjunctivitis,  365,  876. 

nasal  canal,  489. 
Meningitis,  177. 

epidemic  cerebro-spinal,  177. 
Mental  diseasea  in  amaurosis,  2:33. 
Mercury,  28. 
Mercurial  inunction  in  exudative  retinitis,  187. 
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^^^H^         ItoetulAl  bonnetf^  det«1ui»nt  of  wiixM^  30Q. 

UyotoTnj,  hitnuKMjv,  BIT.                     ^^^^^| 

^^^^^^                                       Lrld<M!har[ildltlM,  900. 

M^xanu,  Ml.                                                 ^^^^H 

^^^^^^k                                IritK  ^!&e. 

Itjxoiuooam,  tHD.  fiSS.                                      ^^H 

^^^^^^^P                                   nt-D^ritlc  rednleldN  lOft. 

^^^^^^^^                                    ueilrt^^ftlnJt^  M. 

NierH  vc^ohI.  G6t.                                                   ^^^| 

^^^^^H                                                   stuphylnma  pofitlc^airiLf  3bf>^ 

NAnvtiiS,  m.                                                     ^^1 

^^^^B            M^TiCA  of  dlfTeretit  mt^rHct  utHftBtfo&fi,  £41. 

N*rrtiwiflft  of  Bfincfrnft  chamtsw,  3Wfi.                   ^^^H 

^^^^H            Hi-tAlljD  iQcniatjitrmur  an  (MirceA,  W4. 

^^^^H             Mi<rAniorph4.ipH{B,  1TB,  1^,  1153,  fl^  701. 

NafltMjHiTiiv  U. 

^^^^H             MotiktUib  d(*rKifllt4  in  inTfuui*,  h50. 

NAt^mL  snd  txtr«mo  fiiT^poLct,  6»4. 

^^^H                                paniiphthLlnittK  3^,  ^1. 

Near  point,  703L 

^^^H            Mt-tboiUc  cfxm^i  -«  of  ejcfl,  Ti^l. 

d^tedatHK.  TltSw                                           ^^H 

^^^^H            MHtioa  of  hoinlng  (>i#ii  t1)4?  I'ytiilcSis  IMS. 

Dffmpiy  pniptEitlf^i  of  ^ltu»ca.  T14.                  ^^^H 

^^^^^B                                rrctir^ling  vliniiJ  Ikfii],  JKlV* 

N«enHb  of  IpfibTynm]  bcvof,  4G^.                          ^^^| 

^^^^H                           drtL-orln^  flmdl4i^  *ro«arHi4,  31S. 

No^Uva  acwnimodBtLun,  744,                              ^^^| 

^^H            MiltropKK  17^,  miT,  747, 761,  76S, 

^^^^1            Mklclk  ix>hv?rirlri^  pvlut,  07% 

Necif»1iulft  nf  corner.  54.                                           ^^^| 

^^^^1                                 fcKHlfi,  ^7^, 

K(»t)tintic  n-Unick,  If^T.  tm.                              ^^M 

^^^H             Milk  In  ;i«Fusl.s  4-Ja 

^^^H            Marnra,  mlUfity  ijoiIuIps^  &1&, 

KeiTtii  of  GOQlonttlvo,  SOD,                                 ^^^| 

^^^H            liltlgAtod  stick,  OS,  411. 

Irfs  RAd  tiUiiirr  mnm^  ««                  ^^H 

^^^■'          MbuBH  aiiUiBtiAa^ui^  786. 

lkl^  4S].                                 ^^M 

^^^H                    cutwf^t,  6m. 

^^^^^H                       n^^fTtoRzuiu,  839. 

KemrtsB  eli^uiiuits  of  tlie  urtdna,  15C                      ^^1 

^^^H                      tm^homft,  4U^ 

KflTvui  optictM,  144.                                                          1 

^^^H           Mobility  of  the  cyiv*  ia  «itimt,  <'«{ll. 

^^F                   Mac1ideatfuiiRorm]uimH4H«nitlQ4i,  811^* 

^H                     Matlned  UnofirejnrficticiD.  itl^. 

ama^mi  (jmboUc.  1TB:  txr»i|»U¥#w  1*1^  it«;«^ 

^H                   Jioilnt  Qpenndl  of  njjdrfbCli^  ISH. 

fr™  h«rt  fto4  laog  <!i«aw,  iTtt ;  ln^lroy.,  Ui; 

^H                  JC«toni3u'  flvocitieq  af  ltm\  5)^ . 

Itmca^tDic.  168;   iK^phrSdR,  10T,  tMB|   p|pgMnto>^ 

^H                   ^ca^imini,  MO. 

SS7;  t'U^lt^^  1^:  mtcpturhtlvi^,  ItfT;  ■nrfaHttcK 

^^H                    MitnouhTTjmuilo  A^wTtiitlon,  A?§, 

17«;  tubrroiloua,  IffT, 

^H                   MDnof!i]lAF  UiplopliL,  tripkiitlA,  isolyoi))*,  580,  Q(W. 

^^                                     tIaod,  SSt. 

uloentioQa.  MA, 

"^                             MnDof!talil&  lent!**,  614. 

KlddtAtJoti,  7%. 

liooti-lHinilTu^jiH,  tfifi. 

N1^hUbliii(lii»i«,  T71. 

Ucirbld  tuieior!^  f>30+ 
iloriihiEv.  "f-l 

4D  anfitiiuti?'  bu  aLra[il£L,  i!{7. 

dA  n  ni>'r>tii%  SI. 

Mrjvemt'nts  L<f  I'vi^bEill,  777* 

MMC!ou:i  tHilyp5^  KW. 

^nNiT'ft  Fsnp|K>rtirnf  flbrra,  InO. 

^itMite  vaUinntes  'tSi. 

pnejnnnitory  of  nvthptintiio,  TBS, 

Itttsclpji  otf  lli^  ejr-,  TT.'J:  of  \hf  VEfK  428;  Iftrhrymal 
npymmtiL^  4^1',  hrmfz^n:^  f**rKiLr(l  at,  825;  Hur- 
iu'r>,  'ii">i:  mi]tk"H!^  fif,  Tiii;  orliEcLiliuU,  434*  5  |jft- 
mlysifi  tjf,  842^  fi'm^'ni  cif,  KH>, 

Mtn^iflnr  Jrij^ufflj-JJiU-y,  ISW, 

MyiirJatli'H,  ,"J3,  ^-V.  005, 

in  myoaist^  76tf. 
Myclonlfl:t3.  5^i. 

JiIyii:Hli-)iiJjri--[ifi,  TM, 

JIyu[vta,  tm.  7(W. 

i%  i^kiN.  iif  sfilslnt,  Sl%  83a, 

nppLii\"nt,  7^1 

hi  <\K-t*tKx%  753. 

l»m  oji|iHty  of  ivhnii'iif  m^. 

Mvopic  prvt-hyMpIo,  T(l!5. 
if  J  oj4ii,  a^^,  r>ut*,  T55. 
Myoticfs  37. 


Kltra*  urgcnti  mitlfcatp^  4S. 
l^it»te  of  allvtr,  4L 

fftr  b**Ui>i;  iiy*  krhr>-mml  fl^tnTit,  5tiJ, 
In  nmflunirii's,  :£74. 
blenQisrrhoi'ii,  SKT. 
bU-plianti*  cniarK  44*i. 
LtinjutictSvitis  '^i. 

dlpbtbcTittc  ctiii j  oncti  lidat  3&9, 

twn^«'rti>H,  fMi. 

btinltnibiui,  -iSa. 

opiiihnlmin  npoiiatonun,  393^ 

l'Uiint]i&,  ^t7, 

(^\TDblephATtin,  4Qi8. 

intvhouuk,  41], 
Nodal  poipt.  rfiC\, 
N'unPisl  iiMitfninti'!fl(n.  fi'W. 

>^iuri*-hriiiiii  fnf  i-attpnt  aftf  rf!«tuikct  €itr*rtliin^  fUS. 
NuLlitLT  mirtrfli  [,  SiiS,  ftJi,  tJlT. 
jHtitit,  T^y. 

NntrttJNi]  t>r  IcTii,  5HL 
Nyi't&liM'ln,  7r»Jl, 
Kjj(iii§rc»uH,  TW,  839. 

ftTJtii  curimt-al  opftcity^  ICISl 

ObllLfMiitlQji  <if  Inchrjpuil  sar'*  ft  10, 

OouIjj  canjunctlra,  .^7. 
CEifenm  «f  lids,  m&Ugnitfit,  4SI. 
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^^   (Edema  or  rttin*,  190. 
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[           OliitiHuiil  f-T  chHlMion,  4fi3, 

Optical  hyTX'ncaauaK  7«»*                                                       ^^B 

^^                     or  ialide  of  pobualam  In  acse  cOJuis,  440, 

excavmtjon  qU  140,  303;,  9Cfll                            ^^^^ 

^H                           cin^tiM,  44IIL 

■tmpbyof,  S02L                                                     ^^^| 

^^H                   al  j«Uow  oaldc  of  mcrcnrj  in  phlj^cUicitilar 

funotlonAl  diflca^aot  ot  751.                                 ^^^| 

^^M                          cobjtmiTtlvitii,  41S^ 

indammation  of,  IM.                                           "^^H 

^H    Onj^  75. 

Optic  thaUmna,  S»&                                                              ^^H 

^H               hi^monrbAglc^  OIL 

OptometeTB,  TOil.                                                                            ^^^| 

^H    Opaciiiffii  of  the  ooa%n,  lOU 

Om  serraUi,  873,                                                                            V 

^H                                          Hfter  tridectoin jf  367. 

OtbloulatLa  polpebmrom,  433;  parmljdA  of;  7117 ;  ipMm                    I 

^K                                        «Riai«U>lt  lOL 

of,  7%.                                                                                        ■ 

^^B                                        from  kientooyiii,  060. 

Orbit,  uiBtomj  of.  BIS;  Ab«H  of.  fill,  G^  848;                    ■ 

^^m                                       pmrmBhjtmiaUE,  101. 

^H                             bHidiiiotu,  mu 

^P  O^flitlM  of  live  vJ  tnou,  l«i. 

5t7,  GSt ;  tuiDont  af,  GC».                                                    ^H 

^^    Opcqw  nervo-flbTOi^  l&7» 
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1            OfWoini;  of  luchrynjiil  hac,  fi«)7. 

On^iCoId  frravrttL«,  JS3D.                                                                ^^^H 

1                OpB?»g]B«CfS  Tit, 

QtcilktoTy  uyiit&ffiiiiu,  881^                                                  ^^^| 

I            Optimtloti  tot  {^tiMluirjti.  453. 

OMlfli»tfiia«  »a                                                             ^^H 

L                                    cicstiiuUl  iil«ph)1afna,  1S7* 

OntHHiiK,  fi4a                                                                      ^^M 

^^L                      AimMMhlns  wmH  ot  Lidu;mal  me,  Sti6. 

^B                       ectropkn,  4a). 

Oddfift  of  oHilt.  51  a                                                                    ^^H 

^^1                        Aictnuitloi]  of  ftosanff  cstaniat,  fl4i 

g1aM«av  711$.                                                                        ^H 

^^H                      nyBfUjjmiiiA,  841. 

Over-ripe  oataitbct,  fl3T,  iMi.                                                     ^^^| 

^H                         ptoiie,  i^l. 

OxJidvofdiic  41.                                                                       ^^M 

^^1                        itnbljtnun.  &19. 

Pkchjblepbaroida,  443,                                                          ^^| 

^^H                        irmbk'pliamii,  460. 

Pugeuitecbcr'fl  ointment,  41.                                                     ^^^| 

^H                      telchiiL^Hm  4m. 

Pmiti.  In  blennorrhffji,  37^.                                                         ^^H 

^^^M                         puaing  thnmd  throtJ^b  HilAim  uid  vit- 

IxidcH^rcUUti,  W^                                                     ^^M 

^^H                            rwiiK,  ^7. 

Mti4S4rT.                                                                    ^^H 

^^V                        ^ittlnir  a  itApIiylorDik,  1^ 

^^M  Op^itlion^  fi»r  i^Lui^hyloina,   iDcyiuTi,  L^xckiun^  1^; 

Falpebml  conjunc'tlvA.  ^7.                                                       ^^^H 

^H           CHLcHettX   l'*^ ;    Knapp'K,  ISH  \  EpLlttliie,   128 ; 

ligiuu^it,  4i&<                                                             ^^^1 

^H           AblflUnn,  }m 

FHuiniia,  53,  BG }  maM»  of,  Bfi  j  ctwrbh.  9fi  I  hariiiiljcaa,                    ^ 

417;  ramlta  of.  tl6;  «[«5u&,  ^  ;  LcnniA.  06 ;  ti^S^                    1 

^H          401;  impeelgliMHK,  m;  iat^rmHumi,  Hi  intisiuJ^ 

tiii-Dt  of,  117 ;  fnna  bletuiarrhtHi^  £18:3  ;   from  tm-                    1 

chnmft.  4irQ>                                                                                 1 

^B         paimJjtJQ,  11.  TV,  &4fl ;  pust-febrULi^  ^1 ;  pwdki^ 

^^H         fli;  HiirtatliuM&i  871 ;  aopofalDRQ,,  US ;  flerpicln«&, 

FaplUA,  dtaoolocationn  of,  ^^i%,                                             ^^^| 

In  clfWt  J  ativphy,  SU7,                                               ^^^M 

^^B  OpbthBLoiobleniiOTTtia'n,  3fll,  ^'fiV. 

PtkplUuj  excreiceao^  »4!t,  SilK  ^H^                                  ^^H 

^H                                          infoftmin,  390. 

trachoma,  401.                                                             ^^H 

F^pmomn,  S&T.                                                                        ^^H 

^H    Ot}hthiilin(jMC!U|M^,  1iMJ5. 

^D  Ml?BL'0.0'r^n*CJPW-  tKjI^i                                      ^^^^^^^^^I 

mSvm  kctatltia,  73.                          ^^M 

^H          In  atfopby  ul  optic  nerro  mid  Tvdnii,  305;  In 

giaxuxfua^  317.                                 ^^H 

^^M           r&tumct,  602  ;   Ln  cystlwrf^  In  the  irltreoti^  577  ; 

idtla,fiSa.                                          ^^M 

^^M          fa  di5tacbmeiit  e>I  tlm  retina^  t^ ;  in  iliffuic  iiiniro- 

JosiatiCiH  pUDCtatM,  flVp                      ^^^^^| 

^V           re^^ttls^  173  :  in  exudative  letiuitK  t83 ;  La  ^Ima- 

pAQoplitbilinltlf^  8^                       ^^H 

r                  cotDii^,  3CG  ;  tn  jdioina  of  the  n?tliui,  tS7&^  Ld  hya- 

K^ero-cbaroldJil  ftApb^toniA,                  1 

L                  litK  J3tt ;  in  hv-pcrnjetropia.  718  ;  in  intn^ootilar 

m5,                                         ■ 

^^^         tSBaot^  b75;  \a  myopia,  IW ;  JJi  nepbrltie  tvLiml- 

■tnphrloma  of  Uw  oomfiB^  IM.                   1 

^^M         tli»  IW ;  in  put<tJii1or  ntAptiygij^oiA,  S51 ;  In  rttiiiitU, 

iiippnfmyve  bntittc,  «S,  M.           ^^fl 

nloeif  o£  tha  oonuo,  91                    ^^H 

FactT'i  dlflCMi^  fiiO.                                                               ^^1 

^B         opllciiarTcl4T;ofnClnii,l57. 
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